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Abstract  

This paper is based on the mathematics analysis of the framework of STEAM (Science, Technology, 

Engineering, Arts, and Mathematics) and its pictorial presentation. Researcher discuss a wide range of pictorial 

activities on STEAM-Education Concept comprehension and tries to clarify the concept of connections between 

STEM-Education and Arts-Education. Research explores the five set of pictorial mathematical activities related 

to understanding the STEAM-concept and presentations of STEAM-Concept. Mathematically cleared the 

conceptual understanding of transition process STEM-Education to STEAM-Education. STEAM-Education 

emphasizes the understanding of mathematics and their activities or limitations in all streams of science, 

technology, engineering and humanities. 
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Introduction 

The most misunderstood part of STEAM teaching involve as arts integration, they shifted from “STEM” 

to “STEAM” extending teaching-learning practices and opportunities (Quigley, C. F., & Herro, D. 2016).  

Because adopting the STEM approach in education of learners, it is beneficial for increasing the number of 

students in professional discipline. And extension of STEM-Education to STEAM-Education is beneficial for all 

discipline of education.  In the digital revolution, STEAM-Education has been popular for the emerging novel 

approach of pedagogy to improve 21st century skills for learners' learning outcomes (Hau et al., 2020). In a global 

scenario, STEAM-Education provides an opportunity for teachers and teacher Educators to explore the 

implementation of STEAM practices in teaching sciences and humanities. And implementing STEAM successes 

in learning outcomes and challenges in all discipline of education such as science, engineering, humanities, 

languages, technological streams, and other non-technological streams. Educators need to explore the future 

possibilities of STEAM-Education and what are the possibilities of implementing STEAM-Education (Quigley, 

C. F., & Herro, D. (2016).    

 Many research findings show the implementation of STEAM-Education is beneficial for the 

improvisation of achievement in all discipline of education (Ozkan & Topsakal, 2017). And their outcomes of 

extension and inclusion of STEM-Education and Arts Education in STEAM Education. Therefore, STEAM is a 

composition of   representation of all sciences and humanities. Where ‘A’ is representing both arts and humanities. 

Each subject of STEAM (as Science, Technology, Engineering, Arts(Humanities), and Mathematics) is linking 

with each other awareness of human beings breaking rigid boundaries among all disciplines, and engaging 
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learners in creative and artistic ways to solve and reduce the problems. Where problems belong to related 

discipline and society (Quigley, C. F., & Herro, D. 2016). The art (A) in STEAM-Education is to improve the 

learner's learning, creativity, constructively, and potential development of success. STEAM- Education is a 

transforming form of STEM-Education (Hau et al., 2020). STEAM Teaching practices are affecting the 

pedagogical practices and they give freedom of integrating problem- based teaching learning practices , 

technology based practices, need of 21st century based exploration skills and incorporating digitally with arts 

(Quigley, C. F., & Herro, D. 2016). STEAM-Education is a combining  of diverse elements of STEM (Science, 

Technology, Engineering, and Mathematics) in harmonious ways for social beings because of arts education 

defined as the ability to open up new ways of seeing, thinking, and learning. Application of arts is beneficial for 

enhancing students’ enjoyment, engagement, enrollment and deepening understanding of learners. 

 STEAM approaches are based on the correlated between real life and its related subject areas. STEAM-

Education is popular for the emerging new pedagogy to improve 21st century skills for improving students' 

learning outcomes (Hau et al., 2020). STEAM-Based teaching practices is a best way to improve academic 

achievement in schools and introduce learned knowledge about critical practices and future needs. STEAM-

approaches associate with the arts and science approaches, for associating with teaching-learning and increasing 

and balancing academic practices including humanities and arts applications. The new balanced approach is 

suitable for the fostering Science, Technology, Engineering, Arts, and Mathematics (STEAM) Education. 

(Quigley, C. F., & Herro, D. 2016).  

Possibilities of  integration of  STEAM practices  in instructional practices of all education such as (a) 

Collaboration with colleagues for enriching the  concept comprehension (b) Creating Collaborative learning 

environment and integrating the units and their implication of society (c) Assign the educational goals of each 

discipline  with their assessment and evaluation areas (d) Assign the criteria of learning and their implementation 

(e) Reflecting on Students work (f) Modification instruction in response to students evidence of learning (g) 

Improving assessment tool and design (h) Improving  implementation areas (i) Increasing knowledge of 

integrating and interrelating applications (j) Supporting scientific and technological practices in classroom. 

Learner senses, perception, prior experience, and new understanding of mathematics concepts are produce new 

knowledge (Quigley, C. F., & Herro, D. (2016).  Pictorial presentation of STEAM-approach is developing clear 

image of understanding transition of STEM to STEAM-concept. 

 Objective 

To established the clear understanding of process of transition STEM-Education to STEAM-Education 

with connecting Mathematical relationships and produce the pictorial presentation of their relationships. For 

exploration of STEAM concept researcher discussed the wide range of possible activities on STEAM-Education 

and pictorial presentation concept and established the concept of connections between STEM- Education and 

STEAM-Education.   

Methods 

This paper is based on the mathematics analysis of the conceptual framework of STEAM (Science, 

Technology, Engineering, Arts, and Mathematics) and its pictorial presentation. For establishing the conceptual 

understanding of STEAM, researcher reviewed the 10 papers related to ‘STEAM’ and ‘STEM’ education. 

Involving papers consummated from the Google scholar, searched with keywords related to STEM, and STEAM. 
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 The Construction of Conceptual Development of STEAM 

Arts stream is directly related to society and social phenomena. Execution of STEM sprayed around Arts. 

Execution of STEM with help of arts established near about the central approach. STEAM creative pedagogy is 

described in three types of framing, (1) Group-participation (2) Collective engagement (3) Collaboration with 

group members. Distracting elements whose create a barrier in conceptual understanding of mathematics such as 

(a)Conceptions of knowledge (b) Different way of being in the world © Way of knowing and Understanding (d) 

Awareness of language and discourse (e) Real-World Experiences and Implementation (f) Teaching Learning 

Condition (Classroom, Methods, etc.) (g) Quality and control of Interaction and Elaboration (Colucci-Gray & 

etal, 2017). In all distracting elements we established a clear image of understanding STEAM. Such as STEM & 

Arts=STEAM 

Science Arts Science Arts 

Technology Arts Technology Arts 

Engineering Arts Engineering Arts 

Mathematics Arts Mathematics Arts 

STEM Arts STEAM 

Fig.1.1 Composition of STEM Components and Arts 

 Fig1.1 Representation of operation STEM (Science, Technology, Engineering and Mathematics) 

composition with Arts Education. In Figure 1.1 Arts is a common component for all STEM components (as 

Science, Technology, Engineering and Mathematics). STEM Education mathematically operates as the least 

common component of Science, Technology, Engineering, Arts and Mathematics. And arts Education represented 

as a common component in the system of STEAM. Therefore we say that Arts Education is common for all 

Sciences, Technologies, Engineering and Mathematics and Reasoning’s. Components of STEM-Education and 

Arts Education defined as the STEAM, Where STEAM composition is shows the similar properties in comparison 

to Least Common Multiple (L.C.M.). And Arts Education is defined as the Highest Common Factor (H.C.F.) 

Because of Implementation of the STEAM application. Inclusion of this combination can be defined and 

described as a combination of Science & Arts, Technology & Arts, Engineering & Arts, and Mathematics & Arts. 

STEAM is not an integration of arts Education into STEM, it is a connecting approach of STEM making for 

learning more effective in creative and innovative nature (Tenaglia, T. 2017).   

S U T U E U M =STEM, STEM is composed of Science, Technology, Engineering and Mathematics and STEAM 

is a representation of the union of Science, Technology, Engineering, Arts, and Mathematics. 

SUA=SA (Science U Arts = Science Arts) 

TUA= TA (Technology U Arts = Technology Arts) 

EUA = EA (Engineering U Arts = Engineering Arts) 
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MUA= MA (Mathematics U Arts = Mathematics Arts) 

STEM U A = STEAM (Science U Technology U Engineering U Arts U Mathematics = STEAM)     

S U A = S A 

T U A = T A 

E U A = E A 

M U A = M A 

STEM U A = STEAM 

 

Fig.1.2 -Operation Representation of STEAM 

Figure1.2 describes the existence of Arts Education (Humanities and Social Science) belonging to every 

domain of STEM (Science, Technology, Engineering and Mathematics). The fig.1.2 show the enrichment STEM 

concept and their implication based on the beneficial for the society and human being. Therefore researcher 

describes the Arts Education as Highest Common Things of Science, Technology, Engineering and Mathematics 

(STEM) are existence in the society. STEAM- Education described on the Venn diagram STEAM represents as 

the union of Science, Technology, Engineering, Arts, and Mathematics. And Arts Education represents the 

intersection of Science, Technology, Engineering and Mathematics (STEM) (Halim et al., 2017). 

 
 

  
Science Technology  

Engineering Mathematics 

Arts 

Arts 

Science Technology 

Engineering 
Mathematics 

Representation of STEM Composition with Arts as STEAM 

STEM 
STEAM 
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Fig.1.3 Representation of STEM to STEAM 

Fig. 1.3 representation Venn diagram of transaction of STEM to STEAM. This representation shows the 

union of STEM and Arts Education. And also  Arts Education Representation of intersection of STEM and , 

where arts education (Social Science and Humanities)is representative as intersectional part on Venn diagram 

(Fig.1.3) and STEM-Education Representation of outer part of Venn diagram (Fig.1.3) and STEAM Education 

Representation as whole of part of Venn diagram (Fig.1.3). Mathematical arts education is a common factor for 

all Science, Technology, Engineering and mathematics (STEM). 

 
Fig.1.4 Umbrella diagram of STEAM Concept 
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Fig.1.4 representation of STEAM-Education as an Umbrella Term of Science, Technology, Engineering 

Arts, and Mathematics. The Application and usability of STEAM Education Connected to each other as the panels 

of umbrella. Application of umbrellas is one of the best examples of STEAM- Education and its implementation. 

STEAM represents the five panels of umbrella they connected to each other and each panel represents the single 

stream of STEAM. The five panel composition of STEAM application is beneficial for the all side protection of 

human beings and society.  STEAM-Applications are all used in the manufacturing and constructing of Umbrella. 

Construction of Umbrella material, manufacturing processes of Umbrella, design of Umbrella, Shape Size and 

Angle among the ribs and rode, usability and utility of Umbrella are all essential components of umbrella. Those 

belong to Science, Technology, Engineering, Arts, and Mathematics (STEAM). 

 
Fig.1.5-Linear Representation of STEAM 

Fig.1.5 Show the STEAM-Education Framework represented as the linear weapon for enriching the conceptual 

clarity of its segments (such as Science, Technology, Engineering, Arts, and Mathematics). STEAM-Linear 

segments show the linear combination and equal participation in STEAM-weapon.  

These are factors of STEAM- Education Essential for the 21st century learner’s development. Researcher 

involve the some others educational exploration on this discussion which are related to analysis of STEAM such 

as: Baran, E., Chuang, H. H., & Thompson, A. 2011,  Bati, K., Yetişir, M. I., Çalişkan, I., Güneş, G., & Saçan, 

E. G. 2018, Colucci-Gray, L., Burnard, P., Cooke, C., Davies, R., Gray, D., & Trowsdale, J. 2017, Halim, N. L. 

A., Li, H. C., Shahrill, M., & Prahmana, R. C. I. 2017, Hau, N. H., Cuong, T. V., & Tinh, T. T. 2020, Huser, 

Joyce et al 2020, Liliawati, W., Rusnayati, H., & Aristantia, G. 2018, Ozkan, G., & Topsakal, U. U. 2017, Quigley, 

C. F., & Herro, D. 2016, Tenaglia, T. 2017 etc. Multiple approaches of mind action have developed the problems 

and struggles with the mind activity, they found multiple ways of solving mathematics problems and implication 

of mathematics concepts. Some time they find wrong and some time they find right. For implementations of 

STEAM-practices on mathematics teaching-learning, we need to develop the new curriculum based on STEAM-

Education and change the core curriculum of mathematics. Modern teachers need to use art education as (Visual, 

Musical, dramatic, and Demonstrative) to show the understanding of science and mathematics concepts (Quigley, 

C. F., & Herro, D. 2016).    Teachers need to explore their musical, theater, and kinesthetic movements to explore 

the Science, Technology, Engineering, Arts, and Mathematics (STEAM) concepts. Connecting with the arts 

application teacher will reduce complexity of STEM concepts and engagements of learners with creative synthesis 

(Quigley, C. F., & Herro, D. 2016).   

STEM-Education enables students’ creative solutions of real-life problems and increasing conceptual 

clarity of basic knowledge of mathematics (Ozkan, G., & Topsakal, U. U. (2017).  STEAM-Education explore 

their new domain in local to global scenario, and fulfill the potential for facing task in context of present and 

future development of learners (Hau et al., 2020). Implementation of Technology supported practices in classroom 

management, leadership practices, resources management and resources creation. Development of positive 

attitudes, shared vision, future possibilities and impact of professional development etc. (Quigley, C. F., & Herro, 

D. 2016).   STEM Education makes three key roles in mathematics such as (1) Understanding and 

Conceptualization of mathematics concepts (2) Implementation of the mathematics concept in  
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Real-life and socio-cultural context. The model for STEAM learning involves (1) Learning on multiple levels (2) 

A creative ecosystem (3) Learning that occurs in an arbitrary and irregular (4) Future benefits may not immediate 

(5) Learning is emergent (Tenaglia, T. (2017). The model for STEAM learning involves (1) Learning different 

levels (2) A creative ecosystem (3) Learning that occurs in an arbitrary, irregular (4) Future career benefits (5) 

Learning is emergent (Tenaglia, T. 2017).   The aim of the STEAM approach is to prepare the students' creativity, 

constructively, critical thinking, effective communication skills, innovations and effective collaboration in new 

knowledge (Quigley, C. F., & Herro, D. (2016).  Learners learn fundamental and specific skills in multiple 

disciplines and implement acquired skills in real-world projects. STEAM is not an integration of art into STEM, 

it is connecting art with STEM for making learning more effective and innovative (Tenaglia, T. 2017).   STEAM 

approach defined as multiple disciplinary approach of teaching practices which promote the critical thinking and 

problem solving strategies in teaching-learning (Quigley, C. F., & Herro, D. (2016).    

Conclusion 

STEAM integrated classroom increasing the engagement of students in a collaborative way, and STEAM 

integrated approach will focus on the cooperation with the students'. STEAM learning empowering the classroom 

inclusion of a discrete set of creative mathematics based on discrete mathematics and pictorial presentation of 

mathematics.  Empowerment of teachers/educators are empower the STEAM practices in the classroom through 

scientific practices, technological practices, engineering practices and humanities and behavioral practices, and  

implementation with their students, content in multiple ways. 

Pictorial presentation of STEM-Education and STEAM-Education relationships are establishing the clear 

image of transitions, and   promotes various practices of learning, such as Learning by doing, Self-Learning, 

Learner self-engagement, self-motivation, and self-thinking skills. STEAM-Based Practices explore a large range 

of learning opportunities and development of higher-order thinking skills. STEAM-pedagogical practices explore 

the value of collaboration and support for new mathematics creation.  And pictorial presentation of STEAM-

Approaches established the clear image of conceptual understanding of relations and connections with their 

connected disciplines.  Visual pictorial presentation of transition of STEM-Education to STEAM explore and 

establish the clear image of understanding STEAM concepts and non-STEAM concepts. 

STEAM based learning and its visual presentation can be produce a valuable application for generating new ideas. 
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