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1. Introduction

Art is one of the essential elements of humanity. Since the beginning of civilization, people have painted,
sculpted, told stories, and played music. But in a modern world that so often revolves around the STEM
fields of Science, Technology, Engineering, and Math, , does art remain vital? [1]. Societal needs always
require responsible people who are aware of what is happening and are constantly contributing in making it
better in their best capacity. To make them responsible an education with exposure that can build a positive,
constructive and innovative mindset is required. Art provides the same especially Eco Art can be
instrumental in bringing social change in present world of climate change, unrest, stress and pressure on
natural resources which impact the general well-being of all of us.

Every child starts out with a natural interest in art, but for most it is slowly drained away [2]. Present day
education system does not focus enough on teaching children to solve real-world problems and is not
interdisciplinary, nor collaborative enough in its approach. Based on the research all over the world, the
academic institutions and policy makers have acknowledged that there is a missing part in our education and
that crucial missing piece is Art. Now more than ever, it is important to include the arts—the “A” that takes
STEM to STEAM and the US has been a pioneer in North America in introducing Art in its education
system. Now there is a collective understanding that all students benefit from the arts and is recognized as
part of a well-rounded education. But looking at USA, in the 20 years since the No Child Left Behind
(NCLB) Act of 2001 which defined “arts” as a “core academic subject,” and the six years since the Every
Student Succeeds Act (ESSA) of 2015, declared them as part of a “well-rounded education,” arts education in
American public schools has shrunk dramatically [3].
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It has shrunk in the places where it existed because of the expansion of standardized-test-based
accountability, which has pressured schools to focus resources on tested subjects [4] . After the recession of
2008, 80% of the nation’s schools faced budget cuts. In the meantime, No Child Left Behind and the
Common Core State Standards pushed educators to prioritize science and math over other subjects [5]. As of
2015, only 26.2% of African-American students had access to art classes [6].

Many new studies, reports and opinions makes a strong the case for arts education and recommends
access for all. This means moving from STEM to STEAM curriculum in new schools and supporting art
education in existing ones. The learning in the arts study of the arts is academic, basic, comprehensive and
dynamic. It enhances the students' performance in other subjects and has a positive impact on their
personalities, self confidence and make them work as a community and become better leaders . It also shows
improvements in students’ standardized writing scores, reductions in disciplinary infractions, increases in
students’ compassion for others, increased school engagement, improved attendance, and higher college
aspirations [7]. Studies show a causal link between arts education and critical thinking outcomes [8],
increased tolerance, increased empathy [9], and higher motivation to engage with arts and culture[10]. There
is also simultaneous efforts to integrate Eco-art with art education for increasing the understanding of current
environmental issues which impacts all of us. This is with the aim to improve environmental literacy and
environmental responsibility in students.

Brief history of STEM to STEAM in the US

The combined curriculum of science, technology, engineering, and mathematics wasn't always known as
STEM [11]. According to Stem school use and incorporation of this acronym is young (year 2001), but the
U.S. pursuit of education and innovation in science and technology has a rich history and understanding the
history of STEM education and innovation can provide a glimpse into what's in store for the future.lt is also
important to consider the fact that with changing time, the needs of the society has also undergone a huge
change. We constantly look if we are missing something that is not able to bring in the desired result. The
outlook , needs and well-being is completely different today than it was decades ago and thus it is necessary
that we focus on the extra things needed in our education today.

The Early STEMS Years

STEM's development traces back to the Morrill Act of 1862, which created land grant universities to
promote agricultural science. The Act later established engineering programs as well. When more land grant
institutions emerged, STEM training expanded beyond education and began penetrating the workforce.
World War 11 brought about unprecedented advancements due largely to military, business, and academic
collaborations. The 1950s ushered in the Cold War and the space race. In response to Russia's launch of the
Sputnik satellite, President Eisenhower inaugurated the National Aeronautics and Space Administration
(NASA) in 1958. NASA's establishment didn't necessarily mark the beginning of U.S. interest in science, but
it brought more national attention to science education. President Kennedy's promotion of scientific
advancement contributed to the 1969 moon landing. The United States continued to see more technological
developments throughout the 1970s and 1980s. This period saw the first computers and cell phones. The first
artificial heart and first space shuttle landing invigorated the call for enhanced science education [11].

The STEM Acronym and Curriculum

At the turn of the twenty-first century, a consensus emerged that U.S. students' achievements in the
STEM disciplines were falling short compared to other industrialized countries. The year 2001 saw a push to
address the shortfall. The National Science Foundation (NSF) created the acronym SMET to reflect the
standards in science, math, engineering, and technology that educators would follow to teach K-12 students
problem-solving, analytical thinking, and science competencies. That same year, Judith Ramaley, NSF
Director of Education and Human Resources, changed the acronym to STEM.

In that same year, Arizona's Governor, Janet Napolitano, spearheaded the acquisition of public and
private grant funding to support STEM education. Six more states followed suit and secured funding to
ensure that every student graduated high school with core science proficiency. The No Child Left Behind
(NCLB) Act also passed in 2001, authorizing state-level standardized testing to maintain high academic
standards.

Despite state and nationwide efforts to bolster science education, U.S. students were still falling behind.
In 2009, President Obama established the Educate to Innovate Initiative. The Initiative included preparing
100,000 STEM teachers by 2021 and called for increasing federal funding toward STEM education.

Two notable developments occurred in 2015. One was the STEM Education Act of 2015, which added
computer science to the STEM curriculum and provided more teacher training. Congress also passed Every
Student Succeeds Act (ESSA) in year 2015. This legislation replaced NCLB, modifying standardized test
usage and expanding the federal government's role in K-12 public education. The STEM curriculum and
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concept continued to flourish and change. Schools increasingly provide application and problem-solving
experiences to create more awareness of STEM among students of diverse backgrounds [11].

Introduction of STEAM- The academic community has begun to show interest in encouraging and
closely articulating the humanities with the sciences and technologies, as one of the keys to human
development [12]. The key innovator credited with updating STEM to STEAM by adding the Arts is
Georgette Yakman, an engineering and technology teacher who was the founding researcher of the STEAM
educational framework in 2006.The Rhode Island School of Design (RISD), one of the early champions of
adding the arts to the original STEM framework to create STEAM, said that doing so emphasizes the vitally
important “symbiosis between the arts and sciences.” According to RISD, “The goal is to foster the true
innovation that comes with combining the mind of a scientist or technologist with that of an artist or
designer.”’[13]

However, the change was not about just “adding another thing” to STEM. Yakman explains that:
“STEAM is about more than converging the fine arts and design thinking into STEM fields. The liberal arts
are, the ‘who & why,’ the reasoning, to the ‘what & how’ of STEM.”[13] She proposed the term STEAM,
written as STY @M, from an integrated curriculum perspective [14][15]. Yakman (2008) defined STY @M as
“a developing educational model of how the traditional academic subjects (silos) of science, technology,
engineering, arts and mathematics can be structured into a framework by which to plan integrative curricula”
(p. 1). Since then, there has been growing international interest in STEAM pedagogy amongst educational
researchers, practitioners, and leaders [16].

By 2012, the United States National Research Council proposed STEAM (Science, Technology,
Engineering, Arts and Mathematics) as a new method of teaching K-12 science classes. Since then teachers
around the world have used this way of teaching to great success. In a 2016 study, researchers investigated
the impact of STEAM classes on the learning of students aged 8 to 11 in high-poverty elementary schools in
an disadvantaged, urban district. They discovered that students who received just nine hours of STEAM
instruction improved dramatically in their science achievement [17]. By 2019, nearly 3,000 teachers in the
United States and worldwide have been trained in STEAM education [18].

Overall, the present day education system need to focus enough on teaching children to solve real-world
problems and is not interdisciplinary, nor collaborative enough in its approach. Based on the research all over
the world, the Academic institutions and policy makers have acknowledged that now more than ever, it is
important to include the arts—the “A” that takes STEM to STEAM and advocate for more integrative
curricula in school education which should incorporate subject like Eco-art.

Eco-art is an emerging field of environmental education art education and studies conducted at the
elementary and high school level in Canada and the US were presented to show that the implementation of
Eco-art education can help support students’ ecological literacy and develop awareness in environmental,
social, cultural, political and economic issues through art making. The demand for the interconnection
between art and science by educators, critics and curators has been the grounds for the development of
several theoretical perspectives on Eco-art education in North America. Eco-art can raise students’
awareness of interdisciplinary issues and understand the interdependence and inter-relation of everything
through the concept of ecology. Most of the literature in the field is focused on theoretical and pedagogical
perspectives, and further research needs to be done in understanding the perceptions of educators in
implementing Eco-art education curricula and pedagogy at elementary and secondary school levels [19][20].

This paper attempts to understand -Why is it so important to keep the art education especially Eco-art
strong in our schools? and How does study of the arts (Eco-art) contribute to student achievement and
success? and the way forward.

2. Research Method

The present report is primarily based study, involving compilation and analyses of information
and data from official documents, research papers/reports, media reports and articles. There are two
questions are explored:

a) Why is it so important to keep the art education especially Eco-art strong in our schools?

b) How does study of the arts (Eco-art) contribute to student achievement and success?

This followed by a conclusion and a suggestive way forward.

3. Results and Analysis
This section focuses on understanding out primary questions with the help of existing research papers and
reports with respect to the US.
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3.1 Why is it so important to keep the art education especially Eco-art strong in our schools?

Arts education definitely helps students think outside the box and explore topics in an unfamiliar way.
This matters for three primary reasons: the variety and viability of innovation, the increased inclusion of
innovators and the creation of pathways from passion. The integration of Eco-art education enables
empathetic understanding and of ecological issues.

The ABCD of the impact of art in overall enhancement of a student can be summarized in four
categories: A-Academic, B-Basic, C-Comprehensive , D-Dynamic

i). Academic -

i.a) Improve overall academic performance with improved skills like Reading and Language Skills
and Mathematics Skills - Students who study arts show improved language, reading, and math skills, as well
as a greater ability for higher-order ability for higher-order thinking skills such as analysis and problem-
solving [21].

i.b) Motor skills- Motor skills in the classroom give students the ability and skill to work independently.
When engaging in expressive and creative arts, children develop better hand-eye coordination and fine motor
skills. What physical exercise does for large motor skills, art activities can do for the more intricate and fine
motor skills necessary in all aspects of life, from handwriting to wiring robotics [22]. Art classes helps in
strengthening the small muscles in the child’s fingers, hands and wrists, making it easier to learn to write
especially in young kids.

i.c) Communication

Art can be a powerful tool for communication. By creating art, children can express themselves in ways
that may be difficult to articulate verbally. This can help them develop their communication skills, including
the ability to express their emotions effectively. Additionally, art can provide a nonverbal way for children to
communicate with others, which can be especially helpful for children who struggle with verbal
communication [23].

ii). Basic-

ii.a) Social Skills like Team work- Art is mostly collaborative work and students are more open to
learn , collaborate and expand their outreach by being more thoughtful . Since the STEAM curriculum has a
holistic collaborative approach, it also helps improve students’ emotional intelligence and social skills. They
learn how to work with others and be expressive, and to become more socially adaptable. They will be able
to deal with various types of personality and cultural background. Empathy, leadership, and friendship are
also developed in this process [24].

ii.b) Critical thinking and problem solving

Education experts who’ve examined why there’s a link between art experience and improved critical
thinking cite a number of factors at play [25]. In particular, art education teaches students to observe the
world more closely. Good art is often complex, layered with multiple elements and meanings. It takes time to
find, examine, and consider the numerous details that constitute most works of art. This process of
observation and study helps teach students to more closely observe and analyze the world around them—
skills that make up the bedrock of critical thinking[26]. Eco-art for example induces empathy to the
environmental issues and helps them to be environmentally more sound and responsible.

iii). Comprehensive

iii.a) Positive learning School Environment

The arts help create the kind of learning environment conducive to teacher and student success by
fostering teacher innovation, a positive professional culture, community engagement, increased student
attendance, effective instructional practice and school identity [27].

iv). Dynamic

iv.a) Decision making- Art education makes students good decision makers because art is individual
choice and it doesn't have set rules. Students get time to go through the process and try different things before
they are satisfied with their art work.This will help the child develop the courage to make decisions without
developing the fear of failure.

iv.b) Leadership skills- Good decision makers are often the good leaders so it is more likely for the child
to grow up as a guide or leader and not just a follower. STEAM activities also teach kids how to work
collaboratively and communicate effectively. Many STEAM projects require kids to work in teams or
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groups, where they must share ideas, delegate tasks, and listen to others’ perspectives. These are all essential
skills for leaders to have. [28].

iv.c) Curiosity Stimulation: STEAM education can definitely help students learn the skills like curiosity
that they need to succeed in their life. When students are encouraged to be curious about various topics in
education, they ask more profound questions throughout their lives. They are also learning to be independent
learners, unafraid to challenge authority and seek new information. Curiosity can contribute to a lifetime of
learning and discovery, which will enrich their quality of life [29].

3.2 How does study of the arts (Eco-art) contribute to student achievement and success?

Multiple research studies support the notion that students who engage in the study of the arts perform
better in math, reading, and writing [30]. Public opinion is also very strongly in favor of arts. A nationwide
public opinion survey on the arts and arts education conducted by Americans for the Arts in 2015 shows that:

91 percent of Americans believe that the arts are part of a well-rounded K-12 education. Majority believe
that arts education is important at all grade levels The value of arts education is not limited to just the in-
school experience. 83 percent also agree to the importance of the arts to students outside of the classroom and
throughout the community[31].

Research has shown that training in the arts also helps students hone their ability to pay closer attention
and practice self-control. In 2009, researchers at the Dana Foundation, which funds neuroscience research
and programming, posited based on multiple studies that training in the arts stimulates and strengthens the
brain's attention system[32]. A first ever, large-scale, randomized controlled trial study released by the
Houston Education Research Consortium in 2019, focused on arts education in 42 elementary and middle
schools in the Houston area with over 10,000 students taking part.They concluded that arts education has a
benefit to students in terms of academic, emotional and social outcomes. One of the findings was that arts
had a positive impact on writing test scores[33].

Study has shown a correlation between students who take any kind of art course in high school and higher
SAT scores (both verbal and math) than students who take no art course at all. Moreover, those who take four
years of arts courses have higher scores than those who take less than four years’ worth. This means, students
who study the arts are consistently higher academic achievers than students who do not study the arts[34].

Another study makes a great many links between learning in the arts and student achievement. Different
art discipline are connected to significant outcomes. For example, in the visual arts, there are findings about
how drawing supports writing skills and how visualization training supports interpretation of text. In music,
researchers found strong connections to spatial reasoning and math, and between instrument instruction and
SAT scores. Dance instruction was connected to fluency in creative thinking and to reading skills. Drama in
the form of dramatic enactment was connected to story comprehension, character understanding, and writing
proficiency, and is shown to be a better way for students to process a story than teacher-led discussion. Multi-
arts programs, as you might expect, had multiple connections: to reading, verbal, and math skills, and to
creative thinking[35][36].

Eco-art improves the environmental perception and understanding of environmental issues. It can also
contribute in developing students’ empathy for the environment. Eco-art education integrates knowledge,
skills, values and pedagogy from the visual arts, art education and environmental education as a means of
developing awareness of and engagement with environmental concepts and issues such as place,
interdependence, systems-thinking, biodiversity, and conservation [37]. Eco-art education integrates
knowledge, skills, values and pedagogy from the visual arts, art education and environmental education as a
means of developing awareness of and engagement with environmental concepts an issues such as place,
interdependence, systems-thinking, biodiversity, and conservation [38].

4. Conclusion

The addition of the ‘A’ (The Arts) to the original STEM discipline to create STEAM is important in part
because practices such as modeling, developing explanations and engaging in critique and evaluation
(argumentation), have too often been under emphasized in the context of math and science education [39].
STEAM brings together five critical disciplines to create an inclusive learning environment that encourages
all students to participate, collaborate and problem solve. This holistic approach encourages students to
exercise both the left and right sides of their brains simultaneously, as they would need to do in a 21st
century working environment [40]. Despite its short history, STEAM’s rapid adoption and tales of success
have already spoken volumes. STEAM education is a reliable path to new ways of problem-solving,
innovating, and purposefully linking fields of learning [41].

All these findings provide strong evidence that arts educational experiences can produce significant
positive impacts on academic and social development [42]. Integration of subject like Eco-art into the art
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education opens up possibilities for students to connect in a more emotional way to the environment[42][43].
Eco-art provides a concrete way for students to connect with the environment, which helps to develop their
relationship with the environment [44]. Interest and connection with environment or nature enables students
to engage more with its learning and conservation.

The Way forward- The case for the arts may not be fully made until a new comprehensive theory of
learning is developed that acknowledges the many ways of thinking, knowing, and representing that are
available through the arts. There is a need to investigate the structural and neurological relationships between
learning in the arts disciplines and other learning and to explore how to deliver high quality arts education in
real educational settings that maximize those relationships. The arts are recognized as a core academic
subject under the federal Elementary and Secondary Education Act, and, as of 2020, all 50 states plus the
District of Columbia have adopted standards for learning in the arts[45].The last comprehensive national arts
education report by the U.S. Department of Education is over 10 years old. So more assessment needs to be
done.Policymakers need to be more mindful and considerate of the multifaceted educational benefits when
assessing the opportunity costs that come with decisions pertaining to the provision of the arts in schools.

There is need to give more attention to how the arts foster transfer of knowledge so that , capitalize on
that capacity further. There is no argument that arts programs must be based on their merit. All that is
required today is a well-rounded education and study of the arts is an important component of it.

The best education for children is to ensure that they will grow up to lead productive and happy lives. The
arts have been around ever since the civilization started and all societies around the world have always
included the arts in every child’s education. School authorities, students and parents should treat the arts as
seriously as we treat any other subject.Studying the arts should not have to be justified in terms of anything
else.  Treat art as important as the sciences: they are time-honored ways of learning, knowing, and
expressing [46]. Students need to be thinkers, possess people skills, be problem solvers, demonstrate
creativity and work as a team member. The arts provide all of these [47].

More research is needed in support of the claim the arts improves academic achievement improves. Not to
justify the arts on non-arts outcomes, research is required to know how the arts can serve as vehicles for
transfer . It is time to look seriously at the possibility that the arts are associated with academic achievement
and how the arts can provide engaging and motivational entry points into academic study for the many
students who not thrive in the our present schools structures and culture. Eco-arts education provides
students, educators, and community members with tools to tackle multifaceted scientific issues in the
ecosystem and create environmental awareness, create positive environmental behavioral changes, spread
environmental literacy and increase sustainability initiatives [48]. Eco-art education, by its very nature,
encompasses many of the 21st century competencies that educators need to teach students to prepare them to
succeed in a rapidly changing world [49]. There is a need to integrate art and and environment or ecology in
our schools. An Eco-art curriculum will incorporate ecology in the arts and be a resource for educators and
other stakeholders. The focus of the curriculum should be to examine and utilize Eco-art to raise awareness
of the environmental issues, better the ecological literacy so that students can work to protect the
environment. Thus, Eco-art needs to be developed and integrated in art education. Art education needs to be
added to the basic building blocks of learning and in the school curricula in an integrative way.
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