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Abstract 

Background: Due to the applications of the Steam approach in teaching and solving the educational 

problems in basic sciences such as mathematics and science among children, the importance of Steam 

teaching for children is now more understood. This issue has led to the design and implementation of 

the present study with the aim of identifying the components of Steam teaching for children. 

Methods: The method of the present study was qualitative and analytical and on the basis of the 

Grounded Theory. The data of the present study was collected in 2020. The sampling method was 

purposive in which the books and articles related to the Steam-based teaching method were analyzed 

using Max Kyoda 10 software with three-step coding methods (open, axial and selective). 

Results: The results of data analysis showed that the central and recurring category in content analysis 

of Steam-based teaching is "problem-oriented integration of art with Steam" and means 

"understanding and applying art in real situations, natural integration of art with the Steam through 

problem solving. As the main teaching strategy"; and the other extracted coding categories such as 

causal conditions, contextual conditions, interfering conditions, strategies and outcomes are related to 

it. 

Conclusion: Using the identified components can provide the basis for the development of Steam 

teaching for children and lead to the creation of desirable operational activities in this area. 
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1- INTRODUCTION 

Children, as key assets of any society, 

must have a desirable level of health (1). 

The capacities of children in different 

fields have caused different countries to try 

to identify talents and cultivate children's 

talents in different environments, including 

schools (2). In this regard, different 

educational methods have been formed 

and created that are implemented in 

different environments. One of the most 

practical training methods is the Steam 

method (3). The Organization for 

Economic Co-operation and Development 

(OECD) has put Steam education on their 

agenda since 2007 and 2008 to develop 

students' talents, and has made extensive 

efforts to develop it. Steam is an 

educational method that combines the 

disciplines of science, engineering, 

technology and mathematics and 

incorporates them into its curriculum 

according to the relationship they have 

with each other; but it must be noted that 

the challenges faced by future generations 

require creative solutions, and Steam alone 

cannot pass this ability on to the new 

generation. Of course, science, technology, 

engineering, and math are among the coral 

subjects of knowledge, and important 

aspects of many jobs, but they focus only 

on the capabilities of the left side of the 

brain, or the analytical part of children's 

brains. Attention to the features of the right 

side of the brain has led to the addition of 

art to the Steam framework in recent years 

(4). 

In 2012, the idea of teaching Steam to start 

innovative schools began in the United 

States and several countries around the 

world. The letter "A" in Steam means the 

presentation of the arts and humanities to 

the learners, as well as using them in 

teaching, with the aim of increasing 

children's participation in the Steam field 

by trying to adapt educational services at 

primary and university levels to the needs 

of the future work force for improving the 

countries’ economy. The acronym Steam 

is relatively new and is attributed to 

Yakman (2008); He discovered how to 

understand the principles of mathematics 

and science through art. He sought to 

prevent the segregation of the strings and 

to develop a valid integrated approach with 

the inclusion of the arts. Steam advocates 

the belief that combining art is essential 

for the growth of children's creativity, and 

in addition prevents math and science from 

being unrelated to the real demands and 

needs of the world (5). 

Steam's approach in elementary schools 

typically focuses on the presentation of 

arts and technologies, such as the use of 

robots to teach programming or coding 

that are integrated with the experimental 

science curricula or focus on engineering 

activities (6). 

Yakman (2008) argues that "Steam is an 

evolving educational paradigm that 

examines how academic disciplines, 

including science, technology, 

engineering, the arts, and mathematics, are 

organized in a framework with an 

integrated curriculum approach" (7). 

Yakman's research led to the identification 

of the Steam Framework for Functional 

Literacy, in which children are able to 

think in different dimensions of the subject 

and make connections between multiple 

disciplines.  He argues that "Steam helps 

children better understand the concepts 

rooted in other disciplines, perspectives 

and cultures, so they can collaborate and 

work together while maintaining their 

identity" (8). 

Steam fans believe this is a fair way to 

engage and prepare children for 21st 

century skills and careers. Steam is a fair 

approach because it also addresses issues 

that children are interested in (9). Steam 

also includes learning methods to help 

children enjoy exploring and designing 

solutions, such as drawing, computer 

graphics, performing arts, creative 



Zarei et al.  

Int J Pediatr, Vol.10, N.3, Serial No.99, Mar. 2022                                                                                        15677 

thinking, and even fun problem solving 

(10). 

The functions of the Steam teaching 

method on students' perceptions (11), 

learning (12), problem solving (13) and 

job orientation (14) have been studied and 

proved. Nevertheless, the research gap in 

the development of Steam method 

education is well understood. Considering 

the applications of the Steam approach in 

teaching and helping to solve the 

educational problems of basic sciences 

among children, in this research we 

performed the content analysis of the 

books and articles related to Steam, to 

identify the components of Steam-based 

teaching in Children. 

The use of the Steam-based educational 

approach in teaching basic sciences, 

especially mathematics and experimental 

sciences, can increase creativity in children 

and reduce problems, such as the memory-

based learning in science and mathematics. 

The issue of inapplicability of what has 

been learned is another educational 

problem that can be solved by applying the 

Steam-based approach in teaching. Also, 

the connection of different aspects of 

Steam education and humanities and the 

integration of disciplines in a proper way 

are other advantages of using the Steam 

approach. Paying attention to the living 

environment in education and to the 

concerns of children and the local 

community increases the interest in 

learning scientific concepts and can help 

solve life problems. 

However, the evidence shows that the 

science curriculum in many countries, 

including Iran, has not been able to 

cultivate the spirit of science and 

exploration, creativity and thinking skills 

in students. The data provided by the 

Trends in International Mathematics and 

Science Study (TIMSS) shows that Iranian 

elementary science curricula have many 

weaknesses and our children must be 

strengthened in hypothesis making, data 

analysis, problem solving, the use of 

scientific tools and methods, and 

conducting environmental research (15).  

In our schools and educational centers, art 

education is not very important and does 

not have a proper place in the school 

curriculum, i.e. it has been pushed to the 

margins of the educational system and has 

been neglected in the curriculum (16). One 

of the issues challenging the educational 

and curriculum planners is how to 

establish a relationship between art and the 

other parts of the school curricula, so that 

it can provide the students with the 

relevant knowledge and the capability to 

apply it (17). With this in mind, the main 

purpose of the present study was to 

identify the components of Steam teaching 

for children and to propose a model for the 

development of it. 

2- MATERIALS AND METHODS 

The present study is qualitative 

research that tries to identify the 

components of Steam teaching for children 

with an exploratory approach. Internet 

resources, books, dissertations and Persian 

scientific databases and authoritative 

English scientific databases were used for 

data collection. Searches were done 

through the following websites: Google 

Scholar, Proquest, Amazon,. And the 

website of The United Nations 

Educational, Scientific and Cultural 

Organization (UNESCO); based on the 

keywords of Steam, Teaching methods, 

Interdisciplinary education, Steam-based 

lesson plan. A total of 500 English articles 

and 12 books on Steam education were 

reviewed and 10 books were used for 

analyzing the extracted data and concepts 

as well as identifying the components of 

Steam-based teaching. Three-step coding 

methods (open, axial, selective) of Strauss 

and Corbin Foundation (1992) were used 

to encode the texts. 

In the present study, a systematic design is 

used. In the systematic method of Strauss 
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and Corben (1992), the researcher uses a 

paradigm model to produce a theoretical 

framework. In this method, they 

emphasize the three stages of open, axial 

and selective coding (Bazargan, 1394: 43). 

The data collection tool included a receipt 

that was executed in the field. This was 

done by the research team by examining 

the theoretical foundations in this field in 

the period from 2010 to 2020. 

2-1. Inclusion and Exclusion criteria 

The criterion for a research study into the 

analysis section is the focus of the resource 

on the field of Steam education; and on the 

group of children; and the articles not 

focusing on the Steam method and 

covering other age groups were excluded. 

2-2. Data analysis 

Data analysis was performed using Max 

Kyoda 10 software and led to the 

identification of components of Steam-

based teaching. In order to calculate the 

validity of the coding, the method of intra-

subject agreement with the participation of 

3 coders was used, reaching the Coding 

agreement rate of 0.80. 

3- Results 

After the analyses, 6 main themes 

including causal conditions, contextual 

conditions, interfering conditions, Pivotal 

phenomenon, strategies and outcomes 

were identified. The results of the analysis 

are presented as follows in the form of 

open and axial coding, subcategories and 

major categories. 

The results of open and axial coding 

analyses, including subcategories and 

major categories, indicate that the Pivotal 

phenomenon of Steam-based teaching is 

"problem-oriented integration of art with 

Steam", which includes the categories of 

"understanding and applying art in real 

situations, the natural integration of art 

with other disciplines, and the integration 

of art in the steam as the basis of learning”. 

“Problem-oriented integration of art with 

Steam'' means "the understanding and 

applying art in real situations, and the 

natural integration of art with Steam 

through problem solving as the main 

teaching strategy." 

The results of open and centralized coding 

analyzes, including the subcategories and 

major categories, further indicate that the 

interfering categories of Steam-based 

teaching include "Difficulties in the design 

and implementation of valid assignments 

and projects, Supports of the benefactor 

stakeholders in teaching, difficulty of 

establishing a relationship with society and 

life through teaching, difficulties in 

applying the cognitive and neurological in 

Steam teaching”. 

The Contextual conditions affecting the 

Steam-based teaching include "the 

existence of different definitions in 

relation to Steam, the facilitative role of 

teacher, attention to the compliance of the 

scientific projects with standards, temporal 

and spatial problems in the teaching 

performance." 

Causal conditions of Steam-based teaching 

include the categories of "creating fun and 

excitement in the classroom by using 

games, teaching the application of science 

and math concepts in Professional skills, 

promoting the creative skills for the Labor 

market, paying attention to the needs of 

students in the teaching design”.  

The category of action and interaction of 

Steam-based teaching includes "using 

literature in learning, using technological 

equipment in education, scenario design 

based on the real problems, project-based 

teaching and learning, participatory 

teaching, using valid evaluations." 

The category of Steam-based teaching 

outcomes consists of "creating 

opportunities for the cultural and social 

developments of the citizens, paying 

attention to culture and the lived 

experiences in evaluation, developing the 
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skills required for independent learning, 

and understanding the importance of art in 

life." 

 

 

Fig. 1: The proposed model of the components of Steam-based teaching for children based 

on the grounded theory 

 

4- DISCUSSION  

The present study was designed and 

conducted to identify the components of 

Steam teaching for children. The results of 

the present study revealed that in order to 

implement Steam teaching for children, 

serious attention should be paid to causal 

conditions, contextual conditions, 

interfering conditions, pivotal 

phenomenon, strategies, and outcomes. 

Thus, in order to achieve the intended 

outcomes of the Steam teaching for 

children, it is first necessary to pay 

attention to improving the underlying 

contextual conditions and controlling the 

interfering ones. 

This issue has been mentioned in various 

researches. The results of a study by 

Cheng and Lin (2020) showed that the 

Steam-based innovative educational model 

can motivate children before entering 

technical universities and allow them to 

understand the latest technological trends 

to create the right context for growth and 

finding suitable job orientations in the 

future (14). The results of a study by 

Wellington et al. (2020) show that the use 

of steam education typically involves 

guided learning through questioning, 

where children learn through direct 

experience of nature and technology which 

leads them to high-level or abstract 

thinking (12). Ozkan (2020) showed that 

the support of Steam education in a 

learning-oriented environment strengthens 

children's conceptual understanding (11). 

Similarly, Kim, et al. state that the Steam 

program, using the learning and project-

design strategies, enables girls to build 

self-confidence to improve their ability to 

generate solutions to the real world's 

problems (18). 
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To interpret this, it should be noted that the 

trans-disciplinary nature of Steam teaching 

can be achieved through the participation 

and support of institutions that can raise 

issues that children can solve, establishing 

a connection with the local community and 

the participation of educators. Problem-

based learning engages participants with 

credible learning opportunities with 

interdisciplinary solutions. The presence of 

the specialized parents and local 

community members in the classroom can 

enrich what students are learning. The key 

to the success of Steam teaching is the 

interdisciplinary skills of its stakeholders. 

Instructors and experts can help students in 

the classroom by answering questions, 

discussing skills and ways to connect with 

industry and academia, possible ways of 

searching for a problem in the real world, 

and providing feedback on children's 

solutions. The experts not only present 

their first-class experience and knowledge 

of the work field, but also provide children 

with a concrete example of how to transfer 

learning beyond the walls of the 

classroom. Effective teaching requires the 

expertise for making interdisciplinary 

connections; but, at the same time teachers 

do not have the necessary expertise in all 

disciplines. Instead, the teachers need to be 

able to identify the gaps in their 

knowledge, and Fill them with different 

resources and in cooperation with the 

specialists in each field. 

5- CONCLUSION 

There are no clear boundaries about 

what Steam teaching is. Different 

definitions and the variety of methods of 

artistic integration are some of the areas 

that have caused the teachers to be 

confused with the Steam-based approach. 

The problem-solving approach emphasizes 

the role of the teachers as facilitators. In 

problem-based learning projects, the 

children need to be responsible for their 

work and should be given considerable 

independence. Teacher’s facilitation in 

Steam education is in coordination with 

the methods of children’s learning in 

different subjects; i.e., Steam teaching 

should not be in conflict with the standards 

of different courses. This coordination can 

be made through valid assignments, and 

horizontal adaptation of the concepts of the 

disciplines to the standards of different 

courses. Most real-world problems are 

multidisciplinary and can provide different 

standards. The process of selecting 

standards for Steam design is repetitive, 

meaning that the standards are removed 

and added along with the progress in the 

design and implementation of the lesson. It 

is also possible to reverse the teaching 

design process, i.e., first select problem-

based learning and then examine which 

standards can be taught through the 

selected approach.  

Since the focus is on integrating the topics, 

it is best to review the standard list of 

topics in each discipline and assess their 

participation in the project. The best 

standards to be applied are those which 

address a wide range of issues. 

Collaborative and interdisciplinary design 

with the presence of experts at the 

community level supports the trans-

disciplinary nature of the Steam teaching. 

The design teams suggest the real-world 

problems, and their related projects, with a 

focus on the teacher’s expertise, can 

provide the school with the opportunity to 

work on more complex projects.  

Interdisciplinary group designs with the 

presence of experts and educators from 

outside the community can significantly 

enhance the trans-disciplinary nature of 

Steam teaching. In general, in order to 

achieve the identified outcomes, strategies 

such as the use of literature in teaching, the 

use of technological equipment in 

education, the use of valid evaluations, 

project-based teaching and learning, and 

the collaborative design of the teaching 

process should be implemented. 
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