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Abstract 

DO THE ARTS PLAY AN ESSENTIAL ROLE IN STEM SUBJECTS? 

HOW STEAM PROFESSIONAL DEVELOPMENT AFFECTS TEACHER INTENT 

TO TEACH SUBJECTS IN AN INTEGRATIVE MANNER 

 

 

Stacy Noelle Young 

 

 

 

 STEAM, an acronym for Science, Technology, Engineering, Arts and 

Mathematics, is an approach to teaching that integrates these subjects together for deeper 

inquiry and innovation. I surveyed teachers prior to the region 1 STEAM conference in 

January 2017 and after to determine if they intended to change their teaching practices to 

integrate what they learned at the conference. Follow-up interviews were conducted to 

clarify survey results. Research suggests that professional development is a key 

component to changing teacher practices.  This study seeks to extend the assertion that a 

conference can be the catalyst professional development tool to change teacher practice. 

 A mixed-method was used for this study, including two surveys and interviews, to 

examine the scope of STEAM and how it impacted teachers. The 79 teachers who 

participated in the study attended the Region 1 STEAM Conference in January 2017.  

 Study findings indicated that teachers found STEAM to be a highly motivating 

and engaging strategy for increasing academic outcomes for students. Results suggest 

that more time is needed for teachers to plan STEAM lessons effectively. 
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Introduction 

 I first learned about the concept of STEAM (Science, Technology, Engineering, 

Arts and Mathematics) as an integrated teaching strategy and philosophy from a 

workshop during the unveiling of the California Department of Education’s “Blueprint 

for Creative Schools” (“Blueprint | createCA,” n.d.) given in Oakland, California in 

January 2015 at the CREATE/CA Convening.  I was so enthused by the potential of 

STEAM, I immediately sought permission from my Superintendent to put on a STEAM 

conference for our region in January 2016. My hope was to have 150 attendees, you can 

imagine my pleasure when 270 people attended. STEAM really resonated with our 

region’s teachers.  

 In the spring of 2016, I was asked to write a STEAM module for the California 

County Superintendents Educational Services Association (CCSESA) for whom I serve 

as the Region 1 Arts Lead. The training module is designed for K-8 teachers and teachers 

of teachers to be able to offer a unit of study incorporating STEAM, principles of Design, 

principles of Reuse and Environmental Education. The module was piloted to K-8th grade 

teachers in October of 2016 and was met with enthusiasm. It is now available on the 

CCSESA Arts Website (“Module 18 - Reuse STEAM,” n.d.) and is freely available. 

During this time, I decided to continue with my master’s program and to use the 

upcoming STEAM conference in January 2017, as the basis to answer the question, 

“What effect will a short professional development conference have on teachers’ interests 

in and intention to employ STEAM pedagogy?” 
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 As the Visual and Performing Arts Learning Specialist and the coordinator of 

professional development for multiple subjects teachers and discrete arts (Dance, Drama, 

Music and Visual Arts) teachers, this study was developed to determine the arts role in 

STEM subjects. According to Congressional research records, STEM (absent the arts) 

has been gaining momentum in education for the last 15 years and yet, Math and Science 

scores are not necessarily increasing proportionally (Kuenzi, 2008). This research 

examines whether or not teacher practices were influenced by the STEAM conference 

and whether or not attendees felt that students would experience increased academic 

outcomes when taught using STEAM strategies as a precursor to adoption. 

 Chapter Two provides an overview of literature on STEAM education, arts 

integration, access and funding, student engagement, academic outcomes, student 

discipline, demographic sub-groups, and creativity. 

 Chapter Three details the methods used to conduct this mixed-method study. The 

development of the surveys (pre and post conference) and the interview are discussed and 

the study constructs are defined. A description is given about how the sample was chosen 

and the method of data collection. 

 Chapter Four presents the results of the study. The results include demographics 

of the sample, the surveys and interview results. 

 Chapter Five provides an analysis of the data collected. Connections between the 

relevant literature and findings of this study are presented. This chapter also includes the 

factors which prevent teachers from teaching using STEAM strategies, as well as 

challenges and limitations of the data. 
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 Chapter Six concludes the thesis. It gives particular attention to the highlights of 

STEAM education and its effect on educators’ views of STEAM. Finally, the 

implications of the study are presented, followed by recommendations for further 

research. 
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Literature Review 

Creativity is Intelligence having fun. 

 – Albert Einstein 

Introduction 

 This study investigates the correlation between STEAM education (integrating 

Arts into Science Technology Engineering and Mathematics [STEM] subjects) and 

teacher’s perceptions of its effects on learning outcomes for students. Evidence supports 

the conclusion that teaching deliberately with arts, either as integrative or discrete 

subjects, promotes increased academic outcomes in Language Arts, Social Studies, and is 

not limited to STEAM subjects (Catterall, 1997; Deasy, 2002; Dwyer, 2011; Elpus, 2013; 

Mishook & Kornhaber, 2006; Rabalais, 2014; Scheuler, 2010; Smithrim & Upitis, 2005). 

There are three categories of arts education: arts curriculum, arts integration and arts-

enhanced projects. This literature review will explore arts curriculum and arts integration, 

exclusively. 

“Arts curriculum” refers to the study of a discrete art. The requirement to teach 

arts curricula can be found in California Education Codes 51210 and 51220. Visual and 

performing arts include dance, music, theatre, and visual arts, with an emphasis upon 

development of aesthetic appreciation and the skills of creative expression. Explicit 

curricula for inclusion in visual and performing arts programs is included with each grade 

level, pre-kindergarten through grade eight and in grades nine through twelve. Curricula 

is articulated and sequential, with an assumption that instruction is given each week in all 
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four subjects: dance, drama, music and visual art (“California Education Policy | 

California Alliance for Arts Education,” n.d.). “Arts enhanced” is identified as an arts 

project that does not require knowledge in the arts standards, e.g.: drawing a picture after 

a book report. “Arts integration,” as defined by ArtsEdge, a website created by the 

Kennedy Center, is an approach to teaching in which students demonstrate their 

understanding of a different content area through an arts medium. This demonstration 

must meet content standards in both the non-arts and arts subjects (“ARTSEDGE: What 

is Arts Integration?,” n.d.). English Language Arts and Social Studies are the most 

common subject areas for the arts to be integrated. This review will focus on arts 

integration within these subject areas, in addition to STEM subjects. 

This literature review is a synthesis of previous research, articles, current 

methodology and theories as related to arts curriculum and arts integration and their 

connection to STEM subjects. The topics outlined in this literature review include: access 

and funding, engagement, grades, standardized tests, college pursuit, discipline, 

demographic subgroups, and creativity. This literature review will examine how 

including articulated discrete arts studies or arts integration in STEM increases academic 

outcomes for all students. 

Access and Funding: 1970’s – present 

 Public schools in California were well-funded until the passage of Proposition 13 

in 1978. Most students and teachers had a rich arts education until that time.  Proposition 

13 changed the way California schools were funded. Proposition 13 eliminated the ability 
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for school districts to levy local taxes and increased their dependence on the state of 

California to finance their schools. According to Jeffrey Chapman in his article for the 

Public Policy Institute of California, Proposition 13 had unintended consequences for 

public education (Chapman, 1999). Jeff Camp reports that in 2014-15, California ranked 

42nd in the United States for per pupil spending, after adjusting for the cost-of-living 

(Camp, 2016).  Prior to Proposition 13, California’s per pupil spending was in line with 

the national average (Chapman, 1999). According to 2014 U.S. Census data, since the 

implementation of Proposition 13, California has consistently spent less per pupil. In 

addition, spending for California public schools has decreased 5.7% since 2010 (Moore 

& Samples, 2016). This changed the relationship education had between the state of 

California and other agencies. Proposition 13 placed education in competition with other 

state agencies for limited funding. Multiple propositions have come out in the years since 

Proposition 13 passed, some established a minimum and others a maximum for school 

spending. In 2012, Proposition 30 passed in California. This proposition was designed to 

temporarily tax persons in the highest income tax bracket and gradually bring per pupil 

spending back to 2008 levels. This change was anticipated to be achieved by 2020; 

however, the tax would sunset in 2018. Proposition 55 officially titled “Tax Extension to 

Fund Education and Healthcare” was on the 2016 California ballot to extend the taxes 

levied on incomes exceeding $250,000 until 2030 (“California Proposition 55, Extension 

of the Proposition 30 Income Tax Increase (2016) - Ballotpedia,” n.d.). Proposition 55 

passed on November 8, 2016 and the ramifications are anticipated to be an increase of $4 

- $9 billion annually until 2030. K-12 schools will receive 89% of the funds and 
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community colleges 11%. In designated years, up to $2 billion will be apportioned to 

healthcare. The cost of this revenue to taxpayers averages $370 per person (“California 

Proposition 55, Extension of the Proposition 30 Income Tax Increase (2016) - 

Ballotpedia,” n.d.).  

During the decline of per pupil spending as well as emphasis on high stakes 

testing, arts education is often the first to feel the blade of the budget cut.  Humboldt 

State University (HSU) retired arts education professor Mimi Dojka has seen how the 

“pendulum of change” has swung over her 30-year career. One example she relates is that 

until the mid-1990’s a multiple subject credential candidate spent a semester each in 

visual art for education or in music for education. Currently, credential candidates are 

offered only three hours (not units) in either visual art or music. This is a marked 

decrease in the standards and expectations for teachers. Many teachers have neither 

participated in visual art or music in their school experience, nor learned how to teach it 

in their credential program (M. Dojka, personal communication, November 30, 2016). 

The decline in funding and teacher preparation in the arts, along with the simultaneous 

increase of high stakes testing, resulted in a swing away from arts education. With the 

federal mandate of No Child Left Behind Act of 2001 (NCLB), students were exposed to 

high-stakes testing in language arts and mathematics. Correspondingly, teachers felt the 

pressure to teach to the test and students were only given information that was going to 

be tested. In addition, due to reduction in non-tested course offerings and increased 

instructional time dedicated to tested content, students became less able to learn the 
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breadth and depth of other subject areas. This has impacted arts courses, their budgets 

and, ultimately, their offerings diminishing (Mishook & Kornhaber, 2006).  

The pendulum is now swinging back to pre-No Child Left Behind (NCLB) era 

opportunities for arts integration and curriculum. The Every Student Succeeds Act 

(ESSA) is NCLB’s successor. This legislation passed in 2015 and places the primary 

responsibility for student achievement with the states. In ESSA, states must identify one 

non-academic quality for improvement: student engagement, teacher engagement or 

school climate (McGuinn, 2016). California expanded ESSA further with its Local 

Control and Accountability Plan (LCAP). The LCAP contains eight state priorities 

including Pupil Engagement. Schools, Districts and County Offices of Education must set 

forth a plan that details how student engagement will be achieved, and the plan must be 

approved by local stakeholders, including: educators, parents, students and community. 

Now that President Trump’s Administration and Secretary of Education Betsy DeVos has 

changed some of the ESSA law, it is uncertain how much stakeholder input will be 

required (Klein, 2017). For example, Secretary DeVos’ 2018 Education Budget proposal 

included eliminating the Arts in Education program with a $1.8 M cut (Devos, 2017) . 

California law currently requires this stakeholder input, regardless of federal law. 

Stakeholder engagement is the cornerstone to California school funding, because it raises 

the level of engagement among key groups per California Education Code Article 4.5 

Local Control and Accountability Plans (52060d3). Engagement is a key factor in both 

student and teacher success. 
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Engagement 

Engagement can be defined as the involvement of the sensorimotor or physical, 

emotional, cognitive, and social dimensions (Smithrim & Upitis, 2005).  Smitherim and 

Upitis’ research “Learning Through the Arts” reveal that it is the intensive study of the 

arts over a period of at least three years that yields the greatest increase in engagement for 

all subjects. Engagement is a large predictor of student success (Smithrim & Upitis, 

2005). For a student to be successful, s/he must be in attendance to participate in the 

curricula.  Attendance increases when students are engaged in what they are learning. 

This fact is a critical component to budgeting, as nearly all public California schools are 

funded based on Average Daily Attendance (ADA). Schools with high student arts 

enrollment show significantly increased student attendance regardless of socio-economic 

status (Scheuler, 2010). Furthermore, students who create, innovate, and interact with 

curricula to deepen their knowledge are able to synthesize and analyze to a greater degree 

(Cook, 2012).  This deepening of the knowledge base is directly transferrable to an 

increase of grade point averages and standardized test scores.  

The partnership between the classroom teacher and teaching artist has been a 

model that has been successful for decades, and has had several labels such as Project 

Based Learning, Whole Learning, and now STEAM. Gresock and Steinwald (2016) 

recount using music and theater for students to internalize scientific concepts of weather 

and water conservation. Water conservation is an abstract concept for students to 

understand. When arts were employed, young students role-played an ever-shrinking 
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waterhole, they had to imagine the water supply decreasing and problem solve a solution. 

They were committed to saving their imaginary animals from hypothetical death and 

were highly engaged in the role-play and the collaborative effort involving math and 

science to solve the problem. The students were also able to transfer the knowledge to 

their own classroom and brainstorm ways to conserve water at school. As a result, 

Gresock and Steinwald (2016) reported that students who participated in the arts 

integration model gained the equivalent of more than one month in their math 

competencies, noting how students’ faces would “light up” when using arts to 

demonstrate knowledge, an indication of engagement. The content serves as the vehicle 

for students to become artists (Gresock & Steinwald, 2016). When a student is engaged, 

not only are they physically and emotionally present, they are linked to the content in a 

way that can be measured. The literature reveals numerous studies on grades, 

standardized tests, and higher education as related to the measurement of the effects of 

the arts on student learning. 

Grades, Standardized Tests and Higher Education 

James Catterall released his landmark study related to standardized tests in 1997 

with a sample comprising 25,000 students. This study revealed advantages for students 

highly engaged in the arts during 8th and 10th grades when compared to “arts-poor” 

students. In Catterall’s study, the arts refer to: music, drama, visual art, dance, and/or 

digital media. Arts-poor students do not participate in visual and performing arts 

coursework from a credentialed arts teacher during their secondary school day. Students 
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participating in instrumental and/or choral music, as well as drama and the visual arts had 

higher results in academic grades, standardized test scores, measured reading levels, and 

attitudes of citizenship. The pattern was consistent across the two years of data collection, 

including, most importantly, for students in the lowest 25% of family education and 

income (Catterall, 1997). Family history of education level achieved can be an indicator 

for children to continue post-secondary training. Higher levels of education of a family 

member increases the likelihood of children attending post-secondary training (Catterall, 

1997). 

Kenneth Elpus (2013) researched the effects of high school arts education courses 

on the pursuit of post-secondary education. His primary goal was to prove that arts 

education was not a significant disadvantage to students pursuing college, regardless of 

their course of study. For example, it was neither an academic disadvantage nor an 

indicator of future success for a student to take a music course in lieu of an elective 

science or math course. Nationally, there was no significant disadvantage to students 

seeking admission to study arts or STEM subjects in college. Students enrolled in high 

school arts courses are 29% more likely to pursue post-secondary education (Elpus, 

2013). Further, 21% of students enrolled in the arts in high school are more likely to 

attend post-secondary education (Elpus, 2013).  

Several states have pursued studies to determine if arts education plays a role in 

academic achievement as measured by grade point average (GPA) and standardized test 

scores. Outcomes measured in the last seven years in Florida, New York and Missouri 

report that nearly all students enrolled in visual arts and/or music courses have higher 
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GPA’s and standardized test scores (CAE, 2009; Kelly, 2009; Scheuler, 2010) than 

students who are not enrolled in some type of arts education. In addition to the impact on 

academic achievement, discipline is also reduced among students enrolled in arts 

education (Scheuler, 2010).  

Discipline  

 In 2009, research was conducted by the University of Northern Iowa, Department 

of Curriculum and Instruction comparing an integrative curriculum with a traditional 

(non-integrative) curriculum. Integrative curriculum uses an art form as the tool to 

demonstrate understanding in a subject area. Non-integrative curriculum does not 

generally use art forms to demonstrate understanding. Fourteen hours of observation were 

collected from the control group (non-integrative curriculum) and the experimental group 

(integrative curriculum). In the non-integrative curriculum, the teacher directed 

instruction and managed behavior. The students followed directions and worked 

individually. In the integrative curriculum model, the teacher served as the facilitator of 

teamwork and offered options, while students made choices and worked collaboratively. 

Results showed that student discipline through behavior management is reduced in 

integrated curriculum settings  (Zhbanova, Rule, Montgomery, & Nielsen, 2010). 

Integrative approaches are student-centered, establishing a motivated and collaborative 

atmosphere that contributes to the overall socio-emotional health of students.  

Art integration is a rigorous teaching strategy that helps students understand 

complex, multifaceted subjects. It’s uniquely well-suited to strengthening 

students’ social-emotional learning and creating personal identity narratives that 
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expand their understanding of self and others. Children’s personal identity 

narratives can—and should— be ambiguous and ever-shifting. The quest to see 

one’s personal identity in new light, to shape and reshape it, and then to share it 

with others is a reflective process that impacts students’ confidence and behavior. 

The art-rich iterative process of taking what is familiar, challenging it, and 

expanding it—to look at “who I am” in a new context—is a powerful way of 

developing a sense of self (Sterman, 2016, p. 2). 

 

 In 1982, President Reagan created the President’s Committee on Arts and 

Humanities (PCAH), an advisory committee to the White House on cultural issues. In 

2008, President Obama charged PCAH with investigating the condition of arts education. 

When considering discipline and self-actualization, the arts can be an ideal conduit for 

students to synthesize their understanding of themselves in the larger world. Rather than 

finding themselves manifesting a behavior or discipline problem, the arts might help 

students seek knowledge of themselves in relation to the world around them. Instead of 

suppressing behaviors, students are guided through a reflective process (Dwyer, 2011).  

There is also a correlation of specific demographic student sub-groups having the 

least access to arts education and the highest percentage of disciplinary action in public 

schools. According to the PCAH review “Reinvesting in Arts Education” released in 

2011, there is substantial evidence that arts integration increases academic outcomes and 

closes the achievement gap. However, the review also shows a decline of arts education 

offerings to African-American students (45%) and Latino students (40%) since the 

1980’s (Dwyer, 2011). A closer look at these sub-groups shows increased evidence of 

inequity in available arts coursework.  
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Demographic Sub-groups 

Catterall’s 1997 research continues to show that students in the lowest socio-

economic status (SES) have the highest gains in terms of engagement and outcomes 

when participating in the arts (Catterall, 1997). The connection between arts integration 

and increased academic outcomes validates the need to include arts integration in more 

than English Language Arts and Social Sciences. Utilizing arts integration strategies in 

STEM subjects allows students to delve deeper into content while synthesizing, analyzing 

and creating new ideas about the content. Rabalais (2014) studied the integration of arts 

in STEM primarily as a means to increase science and math achievement. Rabalais’ 

(2014) findings, based on the 2009 NAEP (National Assessment of Educational Progress) 

dataset, confirms that students with a higher amount of Visual and Performing Arts 

credits achieve higher scores in mathematics and science. This achievement held true 

with control groups for gender, race and socio-economic status (Rabalais, 2014).   

One must consider whether arts integration is the strategy for increased 

achievement in STEM subjects, or if the discrete learning of arts is the catalyst. Both arts 

integration and discrete arts discipline yield creativity in the process. Is there evidence 

that there is greater creativity and achievement in arts integration or a discrete arts 

discipline? 
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Creativity 

Opposing views must be considered when analyzing the literature for STEM vs. 

STEAM. There is a long-held conservative political principle that arts should not be 

funded by the government, nor taught in our public schools (Thelan, 2000). When 

budgets are threatened, arts programs are routinely first on the chopping block, from local 

schools to national programs. As of the spring of 2017, the Humboldt County Office of 

Education is submitting a grant to the NEA for Region 1 to continue arts education in 

STEAM professional development. The model is ideal for rural schools as 60% of the 

professional development is done online and asynchronously. Due to lack of funding, 

there are two local school districts who are also competing for this same grant, 

professional development in arts education. The $1.4 million grant will be announced in 

September. Cutting Arts Education funding became the official stance of the Republican 

platform in 1996 in which it sought to abolish the National Endowment for the Arts 

(NEA) (Thelan, 2000). The Republican Leadership argued that because the NEA is not 

mentioned in the United States Constitution, it shouldn’t be funded. The National 

Endowment for the Arts (NEA) was established in 1965 as an independent agency by 

Congress. Since that time, the NEA’s mission “gives Americans the opportunity to 

participate in the arts, exercise their imaginations, and develop their creative capacities. 

Through partnerships . . . the NEA supports arts learning, affirms and celebrates 

America’s rich and diverse cultural heritage, and extends its work to promote equal 

access to the arts in every community across America”  (“About the NEA | NEA,” n.d.).  



16 

 

 

As NEA budgets have fluctuated, it is important to note that the 2016 allocation was just 

a few million dollars less than the 1979 allocation. See Table 1 (“National Endowment 

for the Arts Appropriations History | NEA,” n.d.). Currently, the NEA is threatened with 

being defunded entirely. As of this writing, President Trump’s budget had not been 

finalized. According to the NEA website, grants awarded in 2017 would still be honored 

and grant applications for 2018 would still be taken until final word comes from 

Congress (“Grants for Organizations | NEA,” 2017). 
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Table 1: National Endowment for the Arts Appropriations 1966-2016  

Year Appropriation1 Year Appropriation1 
1966  $       2,898,308.00  1991  $  174,080,737.00  

1967  $       8,475,692.00  1992  $  175,954,680.00  

1968  $       7,774,291.00  1993  $  174,459,382.00  

1969  $       8,456,875.00  1994  $  170,228,000.00  

1970  $       9,055,000.00  1995  $  162,311,000.00  

1971  $     16,420,000.00  1996  $    99,470,000.00  

1972  $     31,480,000.00  1997  $    99,494,000.00  

1973  $     40,857,000.00  1998  $    98,000,000.00  

1974  $     64,025,000.00  1999  $    97,966,000.00  

1975  $     80,142,000.00  2000  $    97,627,600.00  

1976  $     87,455,000.00  2001  $  104,769,000.00  

1976 T2  $     35,301,000.00  2002  $  115,220,000.00  

1977  $     99,872,000.00  2003  $  115,731,000.00  

1978  $    123,850,000.00  2004  $  120,971,000.00  

1979  $    149,585,000.00  2005  $  121,263,000.00  

1980  $    154,610,000.00  2006  $  124,406,353.00  

1981  $    158,795,000.00  2007  $  124,561,844.00  

1982  $    143,456,000.00  2008  $  144,706,800.00  

1983  $    143,875,000.00  2009 3  $  155,000,000.00  

1984  $    162,223,000.00  2010  $  167,500,000.00  

1985  $    163,660,000.00  2011  $  154,690,000.00  

1986  $    158,822,240.00  2012  $  146,020,992.00  

1987  $    165,281,000.00  2013  $  138,383,218.00  

1988  $    167,731,000.00  2014 4  $  146,021,000.00  

1989  $    169,090,000.00  2015  $  146,021,000.00  

1990  $    171,255,000.00  2016  $  147,949,000.00  

 

1 Appropriation less enacted rescission/s 

2 In 1976, the Federal Government changed the beginning of the fiscal year  

 from July 1 to October 1, hence the 1976 Transition (T) Quarter. 

3 Excludes $50M provided by the American Recovery and Reinvestment Act of 

2009. 

4 Appropriation less enacted rescission and sequestration. 
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The NEA supports programs, artists, and research. A recent research study funded 

by the NEA was “How Creativity Works in the Brain.” The research focused on defining 

creativity, analyzing how it works, how it effects schools, and the creative economy. 

While the report is not conclusive, it does point to science partnering with the arts as a 

way to understand and teach creativity (Gute & Gute, 2015).  

In Steven Johnson’s recent TED Talk, “The playful wonderland behind great 

inventions,” (Johnson, 2016), he relates the development of the modern computer to the 

playful creativity of innovation. He takes the viewer on a 43,000-year journey in 7 

minutes to illustrate that necessity is not the mother of invention, it is play. It is 

commonly understood that the development of computers was from the military, and they 

did play a role. However, Johnson relates the development of the flute from mammoth 

bones to the first music box as the idea from which came hardware and software. This 

was an innovative leap forward that could not be anticipated. Johnson (2016) asserts that 

the future will be found wherever people are having the most fun. 

A meta-analysis of eight studies on arts learning, as related to creativity, 

concluded that while there is causal effect of arts learning on creativity, more research 

needs to be done (Deasy, 2002). Deasy edited a compendium of research for a dual 

purpose: 1) to provide a recommendation to researchers and their funders for paths of 

inquiry in arts learning and 2) to provide curriculum and instruction with strategies to 

deepen arts learning. The compendium is divided into 6 categories: Dance, Drama, Multi-

Arts, Music, Visual Arts and Overview. The overarching theme of the 62 studies included 

in the compendium point directly to arts education as way to increase academic and 
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social-emotional outcomes. More importantly, it heralds the need for more research and 

new assessment tools to bring about reform for greater academic outcomes in schools and 

education policies (Deasy, 2002). 

Academic Outcomes 

 According to Eisner (1998), researchers are asking the wrong question. It 

shouldn’t be how do the arts effect academic performance outcomes, but rather, how do 

other academic subjects effect higher performance in the arts? Eisner goes on to 

summarize research that is ineffectual in ascertaining if the arts do effect academic 

outcomes. He cautions against the dangers of allowing arts education to be the silver-

bullet to fix basic needs, because someone will come along with another silver-bullet and 

would leave the arts vulnerable to a new value system (Eisner, 1998). Eisner proposes 

thinking of what the arts teach in three tiers: 1) Arts-based Outcomes of Art Education, 2) 

Arts-related Outcomes of Arts Education, and 3) Ancillary Outcomes of Art Education. 

 An example of an arts-based outcome of Arts Education would be student 

analysis of a piece of music, dance, script or visual art to compare and contrast with a 

piece that they are creating. An Arts-related Outcome would be a student’s ability to 

perceive and comprehend aesthetic features in the general environment, without calling 

the outcome art. For example, being able to speak with inflection, nuance and articulation 

would be an outcome from studying theater, even if the student is giving a report in 

another class. The Ancillary Outcomes, the ones that “justify” arts education in non-arts 

settings, are the ones that are found in most research. For example, nearly 1.5 million 
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high school graduates had higher verbal and math scores on the Scholastic Aptitude Tests 

(SAT’s) in 2005 as they continued to take arts courses (Ruppert, 2006). Studies show an 

increase of up to 40 points between students who took four years of arts courses when 

compared to students who took one-half year or less of arts courses, see Table 2.  

Table 2: Arts Course-taking Patterns and SAT Scores, 2005 

Number of Years in Arts-Courses Verbal Scores Math Score 

4+ years 534 540 

4 years 543 541 

3 years 514 516 

2 years 508 517 

1 year 501 515 

½ year or less 485 502 

Average for all SAT Test Takers 508 520 

 

What is not clear is whether or not the sample included a representational sub-sample of 

SES or Special Education (SPED) students. Generally, students who are not considered to 

be college-bound, would not be taking the SAT’s and therefore, not included as a sample, 

(Ruppert, 2006). 

Conclusion 

 This review investigated the literature regarding the effectiveness of an arts 

education on STEM (science, technology, engineering, and mathematics) subjects. The 



21 

 

 

integration of the arts with STEM is also known as STEAM. The topics presented in this 

review are: access, engagement, grades, standardized tests, college pursuit, discipline, 

demographic subgroups, and creativity. 

 The review of the literature highlights the ebb and flow of access to arts education 

as a standard for teachers and students alike. While much of the literature reviewed the 

benefits of an arts education either as a discrete art or as integrated with other subjects, 

research is fairly new in the area of STEM subjects. The research has become more 

quantitative in the last 20 years and in addition to the great body of qualitative research 

showing the benefits of arts education on student outcomes. Students are more engaged 

and enjoy the increase in grade point averages and standardized tests scores as a result. 

This engagement transfers to an increased likelihood in attending post-secondary training 

or institutions. Engagement reduces disciplinary problems among all students, and to a 

larger degree in demographic sub-groups. Finally, the greatest advantage to having a 

strong arts program is the power it has to ignite creativity. As quoted by Albert Einstein, 

“Imagination is more important than knowledge.” The transformative power of the arts 

that can ignite human discovery and creativity. 

 Absent from the literature is a body of research on professional development as it 

seeks to integrate the “A” into STEM and influence teacher practice. This study will seek 

to find the correlation between teacher attitudes and delivery of STEAM education after a 

regional STEAM conference. The quantitative approach will study teachers’ attitudes 

about STEAM education before and after the conference. The qualitative format will 
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study the teachers’ attitudes, expectations and delivery through interviews. The 

methodology of quantitative and qualitative research will be outlined in the next chapter. 
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Methods 

  This chapter details the methodology used to investigate teachers’ practices 

reflecting what they learned about STEAM at a recent STEAM conference and how those 

experiences have impacted their teaching and perceptions of student learning. The 

STEAM conference is a 1-1/2 day professional development opportunity for K-12th grade 

teachers. Renowned keynote speakers begin each day of the conference with their 

STEAM aligned message, followed by multiple breakout sessions designed to engage 

teachers in the type of practice we want them to incorporate in their classrooms, see 

Appendix A. By having the teachers learn through engaging, hands-on lessons, they are 

more likely to encourage integration of this philosophy of teaching into their own 

practice. To the extent that teachers reported impacts on teaching and learning based on 

practicing STEAM, this study also aimed to identify the components of  the STEAM 

conference that were most responsible for those impacts. Using a mixed methods study 

involving pre- and post-surveys (Appendices A and B, respectively), with both closed 

and open-ended questions and interviews, this study examined how teachers are 

implementing STEAM strategies as well as collecting detailed information about 

teachers’ attitudes and experiences with STEAM in their classroom as a direct result of 

attending and participating in the STEAM conference. 

The Conference 

 The 2017 STEAM Conference took place on a Friday and Saturday. This was the 

second STEAM Conference for Region 1. The dates were strategically selected to be 
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after the Winter Break, before the end of the first semester and on a weekend when not 

much else was scheduled. Having it occur outside the school day was also important as 

Region 1 is lacking enough qualified substitutes for teachers to be released for 

professional development. Friday began with a breakout session, see the program in 

Appendix A. There were 7 sessions to choose from, all hands-on learning from local, 

regional, and national educators. A call for presenters went out in September and 30 

sessions were selected by the planning committee. It was my job to schedule the 

presentations in an appropriate room size based on presumed attendance, and provide a 

balance across disciplines, as well as balance across registrants’ expertise and interest.  

 Friday night’s keynote speaker was an Education consultant with the company 

littleBits, which is a modular electronics company which created open source coding for 

magnetic pieces that snap together for prototyping and learning. Her keynote had an 

inspiring theme, “Use Technology to solve other people’s problems,” however, many 

attendees felt that her message was lost in the ‘sales’ of the product and received low 

satisfaction ratings. In contrast, the second day keynote address by Nirvan Mullick 

received the highest ratings of the conference with 98.6% rating his keynote address 

positively.  

Mr. Mullick’s message was about how each of us could change the world by 

paying attention and having fun. Mullick closed his presentation with his documentary of 

Caine’s Arcade (Mullick, 2009) and how this has led to an imagination revival (Mullick, 

2012). Finally, he led the entire conference in a cardboard challenge, see photos 

Appendix B. Attendees were inspired to create with their students. Annie Lindquist, 
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second grade teacher said, “I’ve been trying so hard to ‘control’ my second graders by 

giving them more and more seatwork, I’ve been doing it all wrong. I can’t wait to get 

back to my class on Monday and inspire them, like I’ve been inspired!” 

 Mr. Mullick’s keynote and cardboard challenge were followed by three more 

breakout sessions such as how to make paper, see program Appendix A. Attendees’ 

responses were indicative that they would be implementing change in their teaching 

practice from the moment they returned to school, they were excited and inspired.  

The Research 

The questions for the study were generated based on a review of the relevant 

literature and informal interviews with conference attendees. The review of the relevant 

professional literature identified a set of essential components of STEAM strategies, 

indicators of teaching effectiveness, indicators of student learning and key issues 

involved in STEM and STEAM, which were incorporated into the surveys and interview 

schedule (for complete surveys see Appendices C and D).  

Sample Selection 

Teachers, coaches and administrators representing all levels of education from 

Pre-Kindergarten to College, who registered for the Humboldt County Office of 

Education STEAM conference in January 2017, were invited to take the pre-conference 

and post-conference surveys. Registrants were primarily (80%) from Humboldt County, 

with 10% from the remainder of Region 1. Region 1 is comprised of Sonoma, Lake, 
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Mendocino and Del Norte counties. A few participants came from areas outside Region 

one including 4% from other California counties and the remaining 6% from New 

Mexico, Ohio, Oregon, Virginia and New York. Only those who attended the STEAM 

Conference were included and results were collected from the 79 registrants who chose to 

participate in the study out of the 285 who were invited to participate for an overall 

response rate of 28%.  

Survey Construct 

The surveys were researcher designed to gain insight into teachers’ experiences 

with STEAM strategies including how different teachers were practicing STEAM or 

STEM +/- Arts, and the degree to which individuals perceived their experience with the 

STEAM conference had impacted their teaching and affected student learning. The 

surveys informed the researcher about participants’ perceived understanding and 

motivation to teach using STEM or STEAM strategies before and after the conference. 

The follow-up interviews were designed to discover if or how participants’ perceived 

their practices changed as a direct result from attending the STEAM conference. To the 

extent that teachers reported an impact based on their experiences from the conference, 

the survey also aimed to measure which components of STEAM were associated with 

which type of strategies. 

There were three parts of the two surveys: demographics, experience, and 

attitudes. The first section of the survey asked demographic questions such as, county of 

residence, grades and subjects currently teaching. The first context questions sought to 
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determine if the respondent was currently practicing STEM or STEAM and the degree of 

experience the individual had with STEAM now or in the past. Participants were also 

asked about the reasons they decided to attend the conference, why they chose to use 

STEAM and the types of STEAM training they had prior to the conference. The final 

question in the context section of the survey asked teachers “Are you more likely to teach 

using STEAM strategies?” The answers were “yes, no, unsure, or decline to state.” This 

was followed by a short answer to “why or why not?” While future intention questions 

are a poor measure of actual future actions, this was designed to reveal the effects of the 

conference on teachers’ attitudes. These context questions employed both objective and 

open-ended responses. The remainder of the survey contained items designed to measure 

teachers’ attitudes about a number of factors associated with STEM and STEAM. The 

survey included 4 additional items to directly compare teacher attitudes and intentions 

regarding STEM and STEAM.   

Two open-ended questions were asked to examine past positive or negative 

experiences with STEAM, and to gain information about how attendees connected their 

experiences at the STEAM conference with thoughts about future actions. The last 

question gave attendees the opportunity to add anything else about the STEAM 

conference that had not already been addressed.  

At the end of the post-survey, attendees were asked if they would be willing to 

participate in a follow-up interview. Those who were willing to participate, were asked 

for contact information and notified that while their answers would continue to be 

confidential, they would no longer be anonymous.  
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Implementing the Surveys 

In an attempt to increase the survey response rates, advanced notice was sent to 

all registrants inviting them to participate in the surveys. Additionally, follow-up 

reminders were sent to all registrants to give everyone multiple opportunities to complete 

the survey. The survey took most participants 10-20 minutes to complete and was 

administered as a Google Form. The initial request for participants to take the pre-

conference survey was included with registration information regarding: parking, meals, 

HSU unit of credit, and so on. Asking the group of registrants to complete the survey 

when they were registering to attend the STEAM conference resulted in a 24% (65 of 270 

registrants) response rate overall. All of the registrants were invited to participate except 

15 people who registered at the conference and therefore did not receive the pre-

conference survey. This initial round of data collection occurred over two days prior to 

the conference.  

At the closing session of the conference attendees were encouraged to complete 

the post-conference survey and then emailed the link 10 minutes after the conference 

ended and again one week later. This resulted in a 28% response rate (79 of 285 

attendees) over 20 days. As the surveys were anonymous, it was impossible to tell if the 

same individuals answered the pre and post surveys, although the demographic 

information of grades taught suggest that the same representational subgroups did answer 

both surveys.  
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Within a week after sending the first email invitation to take the Post-conference 

survey, I sent a follow-up email to the full group thanking those who had already 

completed the survey and letting those who had not yet completed the survey know that 

there was still time and again provided the link.  

Follow-up interview sample selection and implementation 

When asked on the survey, 46 participants (58%) indicated they were willing to 

participate in an interview. The research design called for interviews with 10% of those 

available.  A follow up email sent to those who had indicated a willingness to participate 

resulted in 13 participants (16% of Post-conference survey responders) affirmed a 

willingness to be scheduled for an interview. All 13 interviewees (or 6% of conference 

attendees) were selected based on their willingness to participate in response to the 

follow-up email.  

At the agreed upon time, each interview was conducted via phone or in person 

and was between 15-25 minutes in duration depending on how much the respondent 

wanted to share. Permission was given by each interviewee to transcribe the conversation 

as it took place. Immediately following each question, their responses were recited to the 

interviewee for accuracy. 

Interview 

The interviews were based on a semi-structured interview protocol using probes 

for clarification and further insights (See Appendix E). The interviews were designed to 
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elicit a deeper understanding about the teacher’s experiences with STEAM, the 

conference and how they saw STEAM practices change or enhance strategies in their 

classrooms to improve student learning. In particular, this aspect of the study aimed to 

identify any STEAM related changes in their feelings of efficacy as a teacher.  

The first part of the interview asked teachers broad questions about their views on 

teaching STEAM which included theories on teaching and learning, influences on student 

learning, and perceived benefits of professional development in the form of the STEAM 

conference. These insights provided a context through which to view responses to more 

specific questions regarding experiences practicing STEAM strategies. 

The second part of the interview focused directly on the individual teacher’s 

experiences practicing STEAM. First, I asked teachers to describe their overall STEAM 

experience. From the responses, a teacher’s definition of what constituted STEAM 

became clearer, as well as some of their feelings about what they experienced. Next, I 

asked them about the most positive aspects of practicing STEAM and if there were any 

negative aspects of their STEAM experience. After gaining information on how the 

individuals experienced the STEAM conference, I asked questions which sought to find 

out if s/he perceived that practicing STEAM had impacted her/his teaching or student 

learning within her/his classroom. A question about teaching confidence was also 

included based on a preliminary analysis of the survey data. At the end of the interview, I 

asked each teacher to rate the STEAM conference based on the degree to which they felt 

it was useful. The interviewees were asked for both a numerical rating and an explanation 

for each rating. 
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Human Subjects Protocol 

This study was reviewed by the Humboldt State University Committee for the 

Protection of Human Subjects in Research and approved (#16-118). To help ensure 

confidentiality pseudonyms were used throughout the reports on the study results when 

individuals were identified. Each participant in this study was required to agree to terms 

outlined on an informed consent email and on the surveys which informed potential study 

participants of the study procedures and potential risks. The informed consent also gave 

contact information for the researcher, research advisor and chairperson of the humans 

subjects review committee. See Appendix F for a copy of the full informed consent.  

Data Analysis 

The Pre-survey was anonymous and confidential. The Post-survey was 

confidential, but those who agreed to participate in the follow-up interview had to give 

identifying information for me to be able to contact them. The interviews were 

confidential and interviewees provided pseudonyms. The qualitative data and the 

quantitative data were analyzed separately and then considered together. Researcher-

designed, Likert-type scale questions sought to find out about teachers’ experiences with 

STEM and/or STEAM.  The open-ended questions asked participants to report on 

specific STEAM impacts for teaching strategies and student outcomes. Areas in which 

the data differed will be discussed in the analysis chapter. 
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Qualitative data 

Qualitative data was gathered both through open-ended questions on the survey 

and during the interviews. The open-ended responses and interviews provided additional 

detail which was used to validate, clarify and expand on the analysis of the survey results. 

Responses to open-ended survey questions were thematically coded and then examined 

within coding categories. Interview responses were analyzed in two ways. First, the 

interview responses were examined for areas in which they could provide a deeper 

understanding of why teachers found specific components of STEAM to be valuable to 

their teaching and student learning and how they as conference participants saw evidence 

of the impacts of STEAM. Secondly, responses were coded and analyzed by emergent 

themes. 
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Results 

This chapter reports the results of the study including the pre- and post- surveys 

and the interviews. First, an overview is given of the study population demographics, 

context and general results and then more detailed results are presented. General themes 

of responses are identified in this chapter and are further discussed in the following 

chapter. Two hundred and seventy STEAM conference registrants were invited to take 

the pre-conference survey two days prior to the conference. The link to the survey was 

emailed to all registrants and the link was closed at the start of the conference to ensure a 

valid pre-conference measure. Sixty-five preconference surveys were completed and 

returned for a response rate of 24%. After same day registration there were ultimately 

285 STEAM conference attendees. All attendees were emailed the link to the post-

conference survey at the close of the conference. All registrants were emailed again four 

days later.  Of the 79 responses on the post survey 46 participants or 57% indicated a 

willingness to be interviewed and were emailed to schedule the interviews over the 

following three weeks. Of the 46 respondents indicating a willingness to be interviewed, 

13 completed the interviews. The 13 interviewees represented 16% of those who took the 

post-survey and nearly 6% of those that attended the conference. 

Demographics 

The pre-conference Survey’s 65 respondents indicated that 84% were teachers. Of 

those 24.6% self-identified as primary teachers, 23.1% as upper elementary teachers, 30.8 

% as Middle/Jr. High School teacher, 9.2 % were High school teachers, 4.6% Post-
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Secondary and 16.9% selected Coach of Teachers. Respondents could select multiple 

answers, thus the percentages exceed 100%. See Figure 1. 

Figure 1: Pre and Post Survey Occupation Demographics 

 

The distribution of responses are reasonably consistent even though 20% more people 

answered the post-survey than the pre-survey. Additionally, the question regarding 

subjects taught revealed some interesting statistics. In both surveys, respondents 

identified as more than 50% teaching Science and Mathematics. Language arts had a 

slight difference with 54% of pre-survey respondents and 47% of post-survey 

respondents. This question asking which subjects were taught is of particular interest 

because respondents could identify teaching multiple subjects and were not limited in 

their selections. The results suggest that 48% of the attendees teach multiple subjects 

which eases the opportunities to teach STEM and/or STEAM because teachers who are 
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assigned one subject to teach, as is often the case in secondary settings, have more 

difficulty integrating subjects. 

STEM and STEAM Strategies 

  It was important to ask registrants their teaching practices in STEM and in 

STEAM separately to determine if there was a gain or loss when adding the arts to their 

teaching practices. When comparing the questions in the pre-survey, “To what degree do 

you currently teach STEM?” with “To what degree do you anticipate teaching STEM 

going forward?” nearly 25% of respondents said they do not teach STEM at all, with only 

13.8% indicating they did every day. In the post-survey, when asked about “going 

forward” only 3.8% of respondents replied that they did not intend to use STEM in the 

future compared to 25% in the pre-survey, and 35.4% marked daily more than double the 

13.8% in the pre-survey.  Of the pre-survey respondents, 35% indicated they teach STEM 

nearly every day or daily while post-survey responses increased to 79.8% planning to 

teach STEM nearly every day or daily.  See Figure 2. 
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Figure 2: STEM Practices Pre and Post Surveys 

 

Similar results were found, comparing the questions about STEAM, “To what degree do 

you currently teach STEAM?” with “To what degree do you anticipate teaching STEAM 

going forward?” Before the conference 27.7% indicated that they did not teach STEAM 

at all, after the conference, 96.2% planned to teach STEAM going forward.  Only 6.2% 

of pre-survey respondents indicated teaching STEAM daily compared with 34.2% of 

post-survey respondents selected anticipating teaching STEAM daily. When combining 

responses of “never” and “rarely” taught STEAM prior to the conference, 72.3% of pre-

survey respondents indicated they never or rarely taught STEAM. This is the inverse of 

the post-survey respondents who when combining the responses of daily or often, 79.8% 

of post-survey respondents indicated they anticipated teaching STEAM often or daily. 

The mean response to the question, “To what degree do you anticipate teaching STEAM 
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going forward?” was 3.1 which equates to often, but not daily. This was a 70% increase 

to current STEAM teaching. Overall, 86% of post-conference respondents indicated that 

they were likely to use STEAM strategies frequently. Of the 30.4% of respondents who 

indicated that they did not plan to increase their current STEAM practices there were 

generally two explanations: 1) they either taught STEAM practices daily and therefore 

couldn’t increase, or 2) did not have an integrative program in which they could fold in 

STEAM strategies, as they were either not a teacher or a single subject teacher in a 

secondary setting. See Figure 3. 

Figure 3: STEAM Practices Pre and Post Surveys 

 

 The survey followed-up the question “Are you more likely to teach using STEAM 

strategies?” with the question “Why or why not”? The results were evenly split, 34% 

cited student engagement as the main reason their STEAM practices would increase 

whereas 32% cited professional development, a direct outcome of the STEAM 
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conference. Five percent of respondents cited engagement AND professional 

development as the key to increasing their STEAM practices. 

Interviews 

Interviews were conducted either by phone or face-to-face two months following 

the STEAM conference to determine if teachers had changed teaching practices to 

increase using STEAM strategies as the post-survey indicated they would. I began the 

interview with their consent to proceed. I transcribed their answers as we spoke, and read 

them back for accuracy. The interview started with determining whether STEM practices 

had increased since the conference with 61% of interview participants answering yes. 

Similarly, 75% of interviewees claimed their STEAM practices had increased since the 

conference. However, further questioning indicates that they perceive the increases to be 

small. Only two respondents indicated that their STEM practices increased to daily, 

whereas only one respondent indicated their STEAM practices increased to daily, and 

this respondent was one of the two who had also increased STEM. Twenty three percent 

of interviewees responded that they had increased STEAM compare with 79.8% of 

survey respondents who reportedly planned to. This disparity may be due to the inherent 

limitations of future intentions data, or suggest that it takes longer than two months to 

develop and implement the changes in curriculum. Answering this question will require 

more research.  

 When asked how STEAM was increased in the classroom, one respondent said, 

“Now that I’m aware of the arts standards, when I look at a unit, I try to fold in the arts 
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standards, for example, color palette. It hadn’t been explicit before.” Interviewees were 

asked “To what degree do you anticipate teaching STEAM going forward?” and 

responses were consistent with the survey predictions: 76.9% of interviewees indicated 

they would teach STEAM nearly daily or daily.  

This was followed by the demographic information as it was on the surveys. I 

inserted this in the middle partially to ease the interviewee’s anxiety by asking familiar 

questions that by nature, have no perceived “wrong” answer. The demographics of the 

interviewees were similar to those of the survey respondents. 

Student Engagement 

Interviewees were asked if they would be more or less likely to teach using 

STEAM strategies going forward and why or why not. Seventy-five percent of 

interviewees said they were more likely to teach using STEAM strategies. The reasons 

cited include: improved learning and retention, skills for multiple areas, encourages 

divergent thinking and collaboration, and STEAM engages all kids especially the 

disengaged. Interviewees were then specifically asked “What outcomes to student 

learning and/or engagement have you discovered?” and every interviewee indicated that 

greater student engagement was an outcome when using STEAM strategies. Primary 

teachers noted that students made more connections between content areas, while high 

school Career Technical Education teachers described how STEAM had transformed the 

way students engage with school in design projects. As one put it “They are really, truly 

creating and inventing things that are their own.” One interviewee responded that there is 
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100% engagement from the severely developmentally disabled to the high academic 

achiever when using STEAM strategies. However, another interviewee cautioned that it 

takes a lot of time to plan and articulate STEAM strategies successfully. She felt that 

when STEAM is done well, it increases academic rigor. Of concern is, “teachers are not 

given much time to plan or collaborate, the arts may be best suited as its own academic 

discipline in tandem with a STEM program. Arts integration is difficult to do well 

because many students do not have the foundational skills to build on in STEAM.”  
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Analysis 

 This study examines the effects of a STEAM conference on teacher attitudes, 

strategies and perceptions about student engagement. Overall, teachers reported that their 

STEM and STEAM teaching increased following the STEAM conference demonstrating 

the effectiveness of the conference in promoting these pedagogical models.  With the 

post-survey showing nearly double the percentage of respondents indicating interest in 

applying STEM/STEAM and a reduction by half of those not using these pedagogies. 

Following the conference, 80% of respondents indicated they intended to increase their 

STEM and STEAM teaching strategies to daily or nearly daily as a result of attending the 

conference. Clearly, the conference was a powerful form of professional development. 

Further, while the immediate post-conference survey showed a significant increase in 

interest, this appeared to be sustained over time when the follow up interviews were 

conducted two months after the conclusion of the conference.   

 There are several possible explanations for the conference’s effectiveness in 

promoting its goals.  For example, the large proportion of respondents who attended as 

part of a grant may have increased the effects of the conference, however given the 

overall results this cannot explain the significant effects of attending. Over 70% of 

attendees were teachers in K-8 classrooms where curricular integration is easier than in 

high school. Nearly 50% of respondents taught in self-contained elementary classrooms 

and another 17% were teaching coaches who are unconstrained by the potential for 

curricular integration in the schools. The demographics therefore, support the 

effectiveness of the conference. Finally, 75% of the participants were using some 
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STEM/STEAM prior to the conference. While 13.8% indicated that they were not using 

these pedagogies, the large proportion (62%) of attendees who were already predisposed 

towards and familiar with the pedagogies explains some of the conference’s success in 

increasing the intention to use STEM/STEAM in the future.  

   Participants also developed more positive attitudes about the effectiveness of the 

STEM/STEAM pedagogy over the course of the conference. For example, one 

participant described how the conference also helped attendees develop a broadened 

understanding of where and when STEAM can be taught.  In addition, through both post-

surveys and interviews teachers reported that students are more engaged when using 

STEM/STEAM strategies. Many indicated that they believed that STEM/STEAM 

approaches include more academic rigor than non STEM/STEAM strategies. Nearly half 

of the explanations for why post-survey respondents felt more inclined to utilize 

STEM/STEAM specifically cited the effects of the conference.  

  Given the consistency and magnitude of positive changes in attendees’ attitudes 

towards employing STEM/STEAM the evidence is clear that the conference was 

successful in its goals of increasing awareness and use of these pedagogies and 

represented effective professional development.  
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Conclusion 

Overview of the Study 

 There is a great body of work studying teacher effectiveness, student engagement 

and even arts integration, yet there is little research on STEM education and even less 

about STEAM education. This study sought to determine if a regional STEAM 

conference could influence teacher practices to engage students.  

 In part, this study sought to measure the effect of the STEAM conference on 

teacher attitudes and practice. Based on the review of the literature, a set of constructs 

were developed to measure attendee attitudes prior to and following the STEAM 

conference. A mixed-methods approach was used to collect data. In this study attendees 

were given two surveys that included both scales and open-ended questions. Follow-up 

interviews were conducted two months after the STEAM conference to determine the 

stability of teacher attitudes and practices. 

 Overall, the attendees made significant increases in their intent to teach using 

STEAM strategies as a direct result of the STEAM conference. Nearly 80% of attendees 

indicated they would increase their STEAM strategies. Based on aggregate feedback 

from the survey, the reasons for this were two-fold: 1) attendees felt teaching using 

STEAM strategies increased student engagement, and 2) teachers benefitted from having 

professional development opportunities that tell them how to implement the strategies. 

This feedback leads to the assertion that the Arts do play an important role in STEM 
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subjects when used for the purpose of increasing teachers’ STEM/STEAM practices to 

engage students’ future learning. 

Implications 

 The implications of STEAM in relation to student engagement and teacher 

practices could be far reaching. Integrative learning replicates the way in which our world 

functions. According to “STEAM: A National Study of the Integration of the Arts Into 

STEM Instruction and its Impact on Student Achievement”, Rabalais conducted a 

national study of 36,000 students who have strong arts education, defined as 3 units or 

more in high school. Across demographics, students with a strong arts education 

outperformed students without. While all students showed increased achievement, the 

greatest impact was for students with low socio-economic status, and non-white students 

(Rabalais, 2014). In this study, the survey constructs were limited in scope and focused 

primarily on teacher practice and student engagement. While Rabalais’ study highlights 

the effects of STEAM on student engagement, to generate these opportunities, the 

evidence suggests that professional development can have a significant effect on the level 

of implementation and therefore the potential overall effect of STEAM practices. 

Limitations  

 Limitations to this study include the limited predictive value of measuring intent. 

Intent did not appear to wane from the conference to the follow-up interviews.  However, 

while 80% of respondents on the survey indicated the intention to integrate 
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STEM/STEAM practices daily or near daily, the interviews found much lower utilization 

two months after the conference. It is unclear what proportion of the difference between 

intentions and implementation is related to the short time span between the conference 

and the interview and what is related to enthusiasm’s inevitable confrontation with daily 

classroom reality. Further research could provide evidence as to the full effect of the 

conference.  The relatively small number of interviewees also offers opportunities for 

further research to expand and deepen our knowledge of how the conference content 

translates into practice. An additional limitation was the survey construct itself. If the 

survey construct had included the depth and breadth of the Arts and the Socio-Economic 

Status of the schools the respondents teach in, correlative analysis could be measured. If 

the Arts are not taught in a sequential, articulated manner, then STEAM will be more 

difficult to integrate. 

Recommendations for Future Research 

 While this study focused on the Arts’ role in STEM subjects in relation to 

professional development at a STEAM conference, it is clear from the literature review 

and research in the field that not enough is known about STEAM education. Further 

research should include Arts integration in STEM as delivered by Classroom and/or 

STEM teachers, as well as a strong Arts education in tandem with STEM as delivered by 

discrete Visual and Performing Arts teachers. A correlating study on both of these worthy 

research subjects would be important to the field. This researcher intends to continue the 

study of professional development in STEAM at subsequent conferences.   
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Appendix A 

STEAM Conference Program 
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Appendix B 

Photographs of the STEAM Conference 
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Appendix C 

Pre-STEAM Conference Survey 

* Required 

To what degree do you currently teach STEM? * 

  1 2 3 4  

Not at all     Daily 

 

What subjects do you teach? Select all that apply. * 

o I am not a teacher 

o Language Arts 

o Social Studies 

o Science 

o Technology 

o Engineering 

o Arts Integration 

o Mathematics 

o Arts - Visual Art 

o Arts - Music 

o Arts - Drama/Theatre 

o Arts - Dance 

o Physical Education 

o Career Technical Education 

o World Languages 

o Other: 

 

What grade levels do you teach? * 

o I am not a teacher 

o Primary 

o Upper elementary 

o Middle School/Junior High 

o High School 

o Post-Secondary 

o Teacher/Coach of Teachers 

o Other: 
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To what degree do you currently teach STEAM? * 

  1 2 3 4  

Not at all     Daily 

 

Why did you register for the STEAM conference? * 

o Interested in STEAM 

o Interested in STEM 

o Part of a grant requirement 

o Other: 

 

In what county do you work? * 

o Del Norte County 

o Humboldt County 

o Lake County 

o Mendocino County 

o Sonoma County 

o Alameda County 

o Fresno County 

o Monterey County 

o Sacramento County 

o San Luis Obispo County 

o Shasta County 

o Trinity County 

o Other: 

 

What do you hope to learn from the STEAM Conference? * 

Your answer 
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Appendix D 

Post-STEAM Conference Survey  

To what degree do you anticipate teaching STEM going forward? * 

1 2 3 4  

Not at all     Daily 

 

Is this an increase to your STEM teaching? * 

o Yes 

o No 

o Unsure 

o Other: 

 

What subjects do you teach? Select all that apply. * 

o I am not a teacher 

o Language Arts 

o Social Studies 

o Science 

o Technology 

o Engineering 

o Arts Integration 

o Mathematics 

o Arts - Visual Art 

o Arts - Music 

o Arts - Drama/Theatre 

o Arts - Dance 

o Physical Education 

o Career Technical Education 

o World Languages 

o Other: 
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What grade levels do you teach? * 

o I am not a teacher 

o Primary 

o Upper elementary 

o Middle School/Junior High 

o High School 

o Post-Secondary 

o Teacher/Coach of Teachers 

o Other: 

 

To what degree do you anticipate teaching STEAM going forward? * 

1 2 3 4  

Not at all     Daily 

 

Is this an increase to current STEAM teaching? * 

o Yes 

o No 

o Unsure 

o Other: 

 

Why did you register for the STEAM conference? * 

o Interested in STEAM 

o Interested in STEM 

o Part of a grant requirement 

o Other: 

 

In what county do you work? * 

o Del Norte County 

o Humboldt County 

o Lake County 

o Mendocino County 

o Sonoma County 

o Alameda County 

o Fresno County 
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o Monterey County 

o Sacramento County 

o San Luis Obispo County 

o Shasta County 

o Trinity County 

o Other: 

 

Are you more likely to teach using STEAM strategies? 

o Yes 

o No 

o Unsure 

o Decline to state 

o Other: 

 

Why or why not? 

Your answer 

 

What was a highlight of the STEAM Conference? * 

Your answer 

 

Suggestions or criticisms: 

Your answer 

 

Would you be willing to be selected to be interviewed regarding your STEM/STEAM 

practices? If you are selected (10% of respondents will be randomly selected) your 

identity will be confidential but no longer anonymous. 

o yes 

o no 
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If you answered yes to the previous question, please type in your email or phone number. 

Please note that while your answers will be confidential they will no longer be 

anonymous. If you answered no, thank you for completing the survey. 

 

Your answer  
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Appendix E 

Follow-up Interview Questions 

Do you agree to participate in this interview and waive your right to documentation of 

consent?  

o Yes (required to participate) 

 

Have your STEM practices increased since the STEAM conference?  

If yes, to what degree? 

1 2 3 4  

Incremental difference     Daily practice 

 

If yes, how? 

Have your STEAM practices increased since the STEAM conference?  

If yes, to what degree? 

1 2 3 4  

Incremental difference     Daily practice 

 

If yes, how? 

What subjects do you teach?  

What grade levels do you teach?  

To what degree do you anticipate teaching STEAM going forward?  

Why did you register for the STEAM conference?  

In what county do you work?  

Are you more or less likely to teach using STEAM strategies? 
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Why or why not? 

What is your selected pseudonym?  

What outcomes to student learning and/or engagement have you discovered? 
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Appendix F 

Informed Consent 

Stacy Young is doing a master’s thesis on the effect of Arts in STEM (Science, 

Technology, Engineering and Mathematics) also known as STEAM on student outcomes. 

If you volunteer to take the two 10 minute surveys (pre and post conference) it will 

inform this work on future professional development offerings. 10% of respondents will 

be randomly selected to be interviewed one month following the STEAM conference to 

learn more about their experiences at the conference and if they have adopted any new 

teaching practices as a result. There are no foreseeable risks or discomfort for the 

respondents. All surveys and interviews will be reported without any identifying 

information. Interview subjects will be asked to provide a pseudonym that will be used in 

data collection. Expected benefits will manifest in professional development offerings.  

 The records will remain confidential until 3 years after the master’ degree is 

conferred, at which time they will be destroyed. No compensation will be offered for 

participation. Participation is voluntary, refusal to participate will involve no penalty or 

loss of benefits, and participants may discontinue participation at any time without 

penalty. Questions regarding the research or in case of research-related injury should be 

directed to Eric Van Duzer, Ph.D., email: evv1@humboldt.edu HSU Office HGH 209 

(707) 826-3726.  

Prior to the survey, you will be asked to read and agree to a statement regarding 

the voluntary nature of their participation. Once you click on agree, you will be brought 
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to the survey itself. Please print this informed consent form now and retain it for your 

future reference. If you agree to voluntarily participate in this research as described, 

please check the box below to begin the online survey. Thank you for your participation 

in this research.  

Stacy Young can be reached at 707-445-7077 or by email syoung@hcoe.org.  If 

you have any concerns with this study or questions about your rights as a participant, 

contact the Institutional Review Board for the Protection of Human Subjects at 

irb@humboldt.edu or (707) 826-5165. 

 


