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Work-in-Progress: Pursuing STEM/STEAM Certification as a
Method for Maintaining an Integrated STEM/STEAM Learning
Environment

Abstract

A five-year long STEAM initiative, the GOSTEAM@Tech program, was designed by the
Georgia Institute of Technology to develop and evaluate a model for STEAM professional
learning for K-12 teachers. Specifically, program objectives focused on art integration within
three STEM subjects: engineering, computer science, and innovation/entrepreneurship.
Throughout the five-year program, GoOSTEAM partnered with three local school districts in the
surrounding metropolitan area to implement this model, centering on teacher professional
learning and community building in STEAM. As a method to sustain program efforts,
GoSTEAM collaborated with these schools to support their work pursuing and obtaining state-
level STEM or STEAM certification through the Georgia Department of Education. By acquiring
STEM or STEAM certification, schools demonstrate evidence of expertise in multidisciplinary
teaching and learning. As a part of the state certification process, schools are assessed by
evaluators on a multi-part continuum, measuring five school characteristics: STEM or STEAM
culture, instructional practices, professional learning, community partnerships, and sustainability
of STEM or STEAM learning. Acquiring STEM or STEAM certification can be a lengthy
process for schools, as it may require hiring specialized coordinators, implementing new STEM
or STEAM-based instruction, or partnering with community organizations. While the
certification process has become increasingly popular with school districts and other
policymakers, few studies analyze the STEM or STEAM certification process, especially the
impact on K-12 environments. In this work-in-progress paper, we will conduct a retrospective
policy analysis [1] regarding Georgia’s STEM and STEAM certification process and the
implications of this process on participating schools. We will also reference qualitative data
collected in focus groups and interviews with administrators at GoOSTEAM schools to highlight
school administrators’ perceptions of state STEM or STEAM certification. Preliminary findings
indicate that administrators identified several school contextual factors that contributed to their
perception of both the STEM or STEAM certification process as well as interest in pursuing the
certification process, such as district mandates, levels of student achievement, and teacher
instructional change. As more school districts consider STEM or STEAM certification, the
findings presented in this work-in-progress paper may inform policymakers and school
administrators on the relationship between STEM or STEAM certification and multidisciplinary
teaching and learning.

Introduction

Across the United States (U.S.), leaders in education have displayed an interest in delivering
high-quality STEM (Science, Technology, Engineering, and Mathematics) and STEAM (Science,
Technology, Engineering, Arts, and Mathematics) education [2] — [4]. Often, the motivation to
implement STEM or STEAM instruction is rooted in a national goal of expanding the STEM and
STEAM workforce, as these sectors are viewed as catalysts for economic growth [2] — [4]. With
a national interest in STEM and STEAM education, local K-12 school districts and state-level



Departments of Education (DOE) often encourage their schools to implement high-quality
STEM and STEAM instruction [5] — [7].

One method for K-12 schools to demonstrate their proficiency in these forms of instruction is to
obtain STEM or STEAM certification. In this work-in-progress paper, we explore certification in
the context of the state of Georgia. In Georgia, the state’s DOE provides a certification option in
which a school’s STEM or STEAM learning environment is assessed on five core standards [5].
The certification process can be cumbersome, taking schools at least 3 years to achieve [8].
However, since its inception, dozens of schools in this state have already obtained STEM and
STEAM certification, with several others currently attempting the certification process [5].

As more schools pursue certification, there is a growing interest in understanding the
implications of certification on K-12 learning environments [9], [10]. Towards this end, this
work-in-progress paper uses a two-pronged approach to examine the impact of the Georgia DOE
(GaDOE) STEM and STEAM certification processes. Specifically, we utilize a retrospective
policy analysis [1] of the GaDOE STEM and STEAM certification processes, as well as
qualitative data gathered in focus groups and interviews with administrators at schools
participating in the K-12 STEAM teacher professional development program, GoSTEAM@Tech
(GoSTEAM). We then explore the school administrators’ perceptions of the GaDOE certification
process, as well as how STEM and STEAM certification may contribute towards the STEM or
STEAM learning environment at their school.

Literature Review
STEM and STEAM

Over the last two decades, STEM has become a popular form of instruction in K-12 schools [11]
—[13]. Since its development, several federal policies in the U.S. have called for increasing
STEM instruction in K-12 educational spaces as a method for advancing technology and
innovation [2], [3]. These calls are made with the understanding that STEM education can
develop a student’s critical thinking skills and their ability to draw connections to real-world
concepts, as well as foster student interest in STEM subjects, in general [13] — [15]. Integrating
arts into STEM can further cultivate student understanding of these subjects. Studies have found
that STEAM learning contributes to students’ critical thinking and problem-solving skills in a
more creative manner, by incorporating real-world concepts and project-based instruction [16] —
[18]. This instructional method has become increasingly common over the last decade, with more
schools throughout the U.S. turning towards STEAM, not just STEM, learning [17].

STEM Certification

Studies of STEM schools have presented mixed findings regarding the impact of certification on
student achievement. For example, authors of a quantitative study aimed to understand the
difference in college and career readiness of fourth- and fifth-grade students attending STEM
certified and non-certified elementary schools [9]. The results of their study illuminated one
significant relationship, such that students at STEM schools displayed higher English Language
Arts (ELA) median growth percentiles than students at non-certified schools. Findings among



other subjects and grade levels were insignificant, however. Similarly, a study of third- and fifth-
grade students identified a positive relationship between attending a STEM-certified school and
student achievement in third grade but a negative relationship in fifth grade [19]. At the high
school level, research has indicated that STEM high schools can provide students with the skills
necessary to succeed in STEM subjects in college, and students from STEM high schools even
outperform their peers on standardized tests [20], [21].

Other studies describe the perceptions of school administrators at STEM schools. In a
dissertation centered on STEM-certified elementary schools, Mickens [22] interviewed school
principals and teachers to understand their perceptions of STEM learning. The findings suggest a
need for teachers and principals to invest in their teachers’ continued growth and understanding
of STEM pedagogies, STEM partnerships, and STEM implementation to maintain a quality
STEM educational environment for their students [22]. In another dissertation, several barriers
were identified as a part of the STEM certification process [23]. Specifically, the author found
that, though school administrators are a necessary driver for attempting certification, teacher
buy-in is also needed [23]. Additionally, observing instruction at schools that are STEM certified,
as well as successfully transitioning instruction to project-based learning, were considered
essential for obtaining STEM certification [23].

STEAM Certification

There are some studies focused specifically on STEAM certification. In particular, McCullough
[24] utilized a descriptive case study analysis of educators at STEAM-certified elementary
schools to understand the conceptualization of STEAM education. This case recognizes that
STEAM instruction is subjective, suggesting that the implementation of STEAM does not have
to be uniform but can (and should) be individualized to reflect the specific classroom of
instruction [24]. A similar finding was identified in STEAM-focused schools with a high
representation of minority students [25]. Specifically, the authors describe the necessity for
STEAM curriculum to center “the cultural lives of minoritized students,” referencing a method
termed Black Futurity STEAM [25]. As research on STEAM-certified schools is limited, future
studies should explore new developments in the space, providing additional context on the
impact STEAM certification has on learning environments.

Method

Utilizing a policy analysis lens and qualitative methods, this work-in-progress paper aims to
understand how school administrators perceive the GaDOE STEM or STEAM certification
process and the impacts on their school’s STEM or STEAM learning environments. Specifically,
we utilize a retrospective policy analysis [1] and qualitative methods to address the following
questions:

1. What are the perceived benefits and costs of receiving GaDOE STEM or STEAM
certification, based on school administrators’ perceptions?

2. How does becoming certified in STEM or STEAM impact a school’s STEM or STEAM
learning environment?



This paper employs a retrospective policy analysis, a methodology often used to understand how
an existing policy impacts its intended audience [1]. In this case, we present a description of the
GaDOE STEM and STEAM certification processes, followed by an exploration of how the
policy impacts K-12 schools invested in STEM or STEAM instruction through focus groups and
interviews with school administrators. Data were gathered from administrators at six schools
within the metro-Atlanta area, who were recruited through their school’s involvement in
GoSTEAM. The program, first piloted by Georgia Institute of Technology in 2019, was designed
with the goal of creating a model for effective STEAM education through enhancing teachers’
professional growth in STEAM. Now in its fifth and final year, the program focuses on the
sustainability of STEAM initiatives and supporting schools’ efforts to pursue the GaDOE STEM
or STEAM certification.

Data Collection

Focus groups and interviews were conducted at the end of GoOSTEAM'’s fourth year, between
April and May 2023. The focus group and interview protocol was designed in a semi-structured
format, with items developed to better understand the impact of the GaDOE STEM and STEAM
certification processes. Specifically, items included in the protocol center on school
administrators’ decision to pursue (or intent to pursue) STEM or STEAM certification, as well as
which certification process their school has or is planning to obtain. Administrators were also
asked to describe any perceived benefits and costs of acquiring STEM or STEAM certification
and potential impacts on the learning environment at their school.

Participants

As a part of this study, nine administrators participated in focus groups and interviews,
representing six schools. Administrators held various positions at their schools, as some were
principals or vice principals, while others were STEM or STEAM coordinators. Most
participants had served as an administrator at their school for at least two years. Additionally,
each school represented in the study participated in the GoOSTEAM program over multiple years,
suggesting administrators had an interest in multidisciplinary instruction at their schools, in
general.

The six schools represented came from three school districts. An overview of the schools and
their certification status can be found in Table 1 below. Notably, two districts (1 & 3) strongly
encourage their schools to pursue STEM or STEAM certification. District 1 schools were
previously permitted to pursue certification by either the GaDOE or by a private organization
named Cognia; however, in 2022, the district mandated that all schools undergo the GaDOE
STEM or STEAM certification process by the 2025-26 school year. Thus, despite the three
District 1 schools previously obtaining STEM certification through Cognia, they were all
pursuing GaDOE STEM or STEAM certification as well.



Table 1. Certification Status

School School lerren-t Plans for Encouraged
School <. Certification . . by School
District Level Certification .
Status District?
. Pursuing GaDOE
School A | District 1 K-8 STE Mccel;ltilfed STEAM Yes
Y08 Certification
. Pursuing GaDOE
School B | District 1 K-8 STE Mcgel;ltilfed STEAM Yes
Y08 Certification
- STEM Certified | Pursuing GaDOE
School C | District 1 | Elementary by Cognia STEM Certification Yes
o High GaDOE STEM No Future
School D | District 2 School Certified Certification Plans No
) Pursuing STEM
o High Not Currently . .
School E | District 3 School Certified Certlﬁcatl‘on by Yes
Cognia
o Not Currently No Future
School F | District 3 | Elementary Certified Certification Plans Yes
Data Analysis

To describe the data collected from school administrators, transcripts from the focus groups and
interviews were analyzed in N'Vivo coding software using an inductive coding process, with a
qualitative content analysis approach [26]. More specifically, initial codes were created
following a multiple cycle descriptive coding strategy, followed by a second round of coding to
refine the codes initially developed [27]. Codes were then further organized by theme, which are
described as within the results.

Results

Within the results section, we employ a retrospective policy analysis. Specifically, the results are
structured to first present a description of GaDOE STEM and STEAM certification. The policy
description is then followed by findings from focus groups and interviews conducted with
administrators at schools participating in GoOSTEAM, as a way to investigate the impact of the
policy on K-12 schools in the state.

GaDOE STEM and STEAM Certification

In Georgia, the history of the GaDOE STEM and STEAM certification processes reflects a
concerted effort to elevate the quality of K-12 education. In particular, the state has recognized
the importance of fostering a strong foundation in STEM and STEAM among students, which
evolved in response to the growing demand for a workforce skilled in STEM and STEAM fields
[5]. The first K-12 school in the state became GaDOE STEM certified over a decade ago [28],
and a few years later, the first K-12 school in the state obtained GaDOE STEAM certification
[29]. Since its inception, the state has witnessed the establishment of new standards, frameworks,




and partnerships between educational institutions and community organizations [5]. As such, the
STEM and STEAM certification processes aim to equip K-12 educators with the tools and
strategies needed to provide effective STEM or STEAM instruction, preparing students for the
challenges and opportunities of the real world [5], [30].

Georgia DOE STEM and STEAM Certification Process. In order to become certified in
STEM or STEAM, schools must complete the certification process, which includes five phases
(Table 2) [30]. While schools can move through the process at their own pace, the certification
process often takes three to five years to complete, and it may include repeating a phase before
moving on to the next [8], [30]. Once certified, a school maintains their status for up to five years
[8]. Additionally, though any school in the state can apply for GaDOE STEM or STEAM
certification, elementary schools can only seek STEM or STEAM certification as an entire
school, whereas middle schools and high schools can pursue certification for either their school
or a specific program at their school [8].

Table 2. GaDOE STEM and STEAM Certification Process Phases [30]
Phase Description
Ask Schools assess and reflect on the need for STEM or STEAM at their school.
Imagine Schools identify the resources and goals needed to reach STEM or STEAM
certification.

Plan Schools establish the integrated approach they intend to implement, according to
state DOE standards.
Create Schools implement the decided approach within the school context.

Share and | The DOE evaluates the implemented integrated approach, and the schools either
Improve refine their approach or are granted STEM or STEAM certification. Schools
continue to implement the approach for the duration of their certification.

STEM/STEAM Continuum. During the “Share and Improve” phase of the STEM or STEAM
certification process, schools are assessed by GaDOE staff and STEM or STEAM content
experts using a tool titled the “STEM/STEAM Continuum” [31], [32]. The STEM/STEAM
Continuum is often used by schools as a guide throughout the certification process, as it outlines
the specific requirements for achieving certification [31], [32]. As of 2023, there are two
continuums utilized by the GaDOE: an elementary STEM/STEAM Continuum, used to assess
elementary schools [31], and a secondary STEM/STEAM Continuum, used to assess middle and
high schools [32].

It is important to note that, though there are two different continuums for elementary and
secondary schools, there is only one continuum for both the STEM and STEAM certification
processes. This means that an elementary school pursuing STEM certification will be evaluated
using the same continuum as an elementary school pursing STEAM certification. There is one
difference, which is that schools pursuing STEAM certification must integrate fine art subjects,
according to GaDOE standards [31], [32]. Because the language presented by the GaDOE often
refers to the STEM and STEAM processes collectively, this work-in-progress paper utilizes
similar language to ensure consistency with the policy. In moments where the STEM and
STEAM processes are referenced separately, we will also differentiate between the two.



Both the elementary and secondary STEM/STEAM Continuums contain specific evaluation
criteria, which are categorized into five areas (Table 3) [31], [32]. Schools are assessed on the
criteria by GaDOE evaluators, who award one of four ratings: launching, advancing, executing,
and excelling [31], [32]. In order to obtain STEM/STEAM certification, schools must at least
achieve the “executing” rating in each area [31], [32].

Table 3. DOE Rubric [31], [32]

Area Evaluation Criteria

Culture of - School Vision and Culture

STEM/STEAM - Non-Traditional Student Participation (Program Certification in
Secondary Schools Only)

- Non-Traditional Career Exposure
- Characteristics of Curriculum

Instructional - Instructional Rigor, Relevance, and Instructional Quality
Practices - STEM or STEAM Curriculum: Project-Based Learning (PBL)
- STEM or STEAM Curriculum: Day-to-Day Interdisciplinary
Instruction

- Student Internships and/or Capstone Project (HS Only)
- Problem Solving Practices for Developing Solutions

- Technology Integration

- Investigative Research

- STEM/STEAM Journals

Professional - Content Knowledge
Learning - Pedagogical Content Knowledge

- Teacher Collaboration
Community - Business, Community, and Post-Secondary Partnerships
Partnerships - Career Access and Exploration

- STEM/STEAM Competitions, Exhibits, and/or Clubs
Sustainability - Accountability/Sustainability

- School Leadership
- STEM/STEAM Advisory Council

Other Forms of Certification. In the state, several school districts encourage schools to obtain
STEM and STEAM certification through the GaDOE. However, as briefly mentioned, a private
accrediting body named Cognia, provides an alternative to the GaDOE STEM certification
process. Cognia allows any school accredited through their organization to obtain STEM
certification, as long as the school is successful in implementing their ten STEM performance
standards [33]. This process is not free, as a school must pay to be accredited through Cognia and
must pay an additional cost to be evaluated for STEM certification [34]. Moreover, Cognia only
awards STEM certification, not STEAM [34]. Regardless, several K-12 schools in the state have
pursued and obtained STEM certification through Cognia, making it a common alternative to the
GaDOE STEM certification process.



Focus Group and Interview Findings

In focus groups and interviews, administrators described their experience with the
STEM/STEAM certification process. Specifically, participants shared their school’s motivation
for pursuing certification, any perceived benefits or challenges of becoming STEM/STEAM
certified, and any perceived impacts to their school’s STEM/STEAM learning environment.
Commonly, administrators stated that their motivation to pursue STEM/STEAM certification
was driven by encouragement or mandates from their district. While several schools were
STEM-certified through Cognia, administrators often explained that pursuing certification
through the GaDOE was seen as the gold standard by themselves or their school district. In
particular, administrators in District 1 shared that despite maintaining certification through
Cognia, their school district requires GaDOE STEM/STEAM certification because “some places
don t recognize [Cognia certification] ” anymore. This was similarly mentioned by an
administrator in District 2, who explained that while their school was not required to obtain
certification, they perceived the GaDOE STEM/STEAM certification to be “the most rigorous of
all the processes,” and that other STEM/STEAM certifications were “less reliable...because you
were a customer, you paid, and you got certification.”

Administrators often explained that STEM/STEAM certification provides their school with a
“sense of pride,” as it demonstrates how the instruction taking place at their school is “different”
and “unique.” These comments speak to the GaDOE’s ability to implement a thorough
certification process that demonstrates the occurrence of high-quality STEM/STEAM
instruction. Especially, administrators considered certification to be a method for recognizing the
“top-tier instruction” ocurring at their school and “/validating] the work that [they 're] doing”
every day. Obtaining STEM/STEAM certification was just “the icing on the cake,” though, as
participants explained that the real benefit was the change in teacher practice from engaging in
STEM/STEAM instruction. These findings speak to the impact the GaDOE STEM/STEAM
certification process has on the instruction transpiring at schools participating in the process, as
administrators observed growth in their teachers’ ability to implement STEM/STEAM
instruction.

Most administrators believed becoming STEM/STEAM certified would positively impact their
students’ skill development, as the process requires the instruction of “soft skills that every
employer is looking for,” such as becoming “problem solvers and increasing [students’] critical
thinking skills.” Certification was also mentioned as a way to ensure students become “global
citizens,” through providing opportunities for students to make an “impact in their community.”
In this way, administrators’ view of STEM/STEAM learning as connected to future career and
economic success mimics the GaDOE’s stated reasons for encouraging STEM/STEAM
instruction.

In contrast, one administrator described reluctance to pursue STEM/STEAM certification
because of a belief that it might hinder students’ learning. This administrator shared that, since
the COVID-19 pandemic, their students have struggled with academics, and they would like to
focus on increasing their state test scores before attempting certification. This school was also
concerned about the stability of their teacher workforce, sharing that while they have a “high
retention rate with their teachers,” they were uncertain about “how the overall climate will



change over the next two years.” Thus, STEM/STEAM certification was instead described as a
long-term goal of the school.

As a part of the GaDOE STEM/STEAM Continuum, schools are required to work with
community partners or other external organizations. These partnerships were seen as a positive
impact of becoming STEM/STEAM-certified, with administrators finding these partnerships
“very important” for students. Specifically, participants explained how the partnerships prepare
students “for the real world” and demonstrate that their coursework “isn t just in isolation, it’s
transferable” to future careers. Additionally, the certification process encourages partnerships
between STEM/STEAM-certified schools, helping administrators discover the various “ways
that STEAM happens in other schools around the state.” For example, an administrator explained
that as a part of the GaDOE STEAM certification process, they visited other schools that
maintain STEAM certification. The school visits provided this administrator with a direct
understanding of how hands-on instruction can contribute to student learning, providing context
for implementation at their own school, similar to findings referenced in Khatib [23].

Generally, administrators found some of the requirements of the GaDOE certification process to
be challenging. The GaDOE certification process entails “a lot of legwork™ as there are “a lot of
layers” to becoming certified. There also needs to be “teacher buy-in” or a “change in the
mindset” of their staff in order to undertake the certification process, which is something
similarly mentioned in the literature [22], [23]. Administrators commonly described how
certification necessitates significant effort “fo make all the shifts instructionally to get the
teachers to change what they were doing fundamentally” and to “train new people and actually
do the work” required of STEM/STEAM implementation. Regardless, administrators often
explained how, in the midst of these challenges, the GoOSTEAM program supported their school’s
certification efforts. In particular, the program gave teachers a “seamless” transition into
integrated STEM/STEAM instruction. Program staff also completed trial runs of the certification
assessment and “gave [the school] some feedback,” which schools were able to incorporate into
their certification plans. These comments reflect the value administrators placed on external
partnerships to not only support STEAM efforts, but also to support certification efforts.

Discussion and Limitations

While prior studies have provided mixed results on the impact of STEM certification on student
test scores, STEM and STEAM instruction have been shown to support academic and 21
century skill development, particularly at the high school level [12], [13], [16] — [18]. In our
study, administrators at GOSTEAM schools described similar impacts on students, explaining
how GaDOE STEM/STEAM certification contributes to an integrated STEM/STEAM learning
environment that increases students’ critical thinking skills and ability to problem-solve real-
world issues. Additionally, administrators described teacher buy-in and change in teacher
practice as barriers of the certification process, similar to previous studies [22], [23]. Though
requiring a significant effort, administrators still identified a commitment to growing their
teachers’ understandings of STEM/STEAM instructional practice, indicating interest in
persevering through these barriers towards obtaining GaDOE STEM/STEAM certification.



Furthermore, McCullough [24] presented evidence that the learning environment created needs
to be individualized for the school context, and the findings from administrators suggest that
their school community has worked together to evaluate what is best for their teachers and
students in terms of STEM/STEAM instruction. While the GaDOE certification process and
STEM/STEAM Continuum lays out a roadmap towards certification, it leaves space for the
school to tailor their instruction, including the methods of sustainability and partnerships
developed. The individualized nature of the process also allows schools to draw real-world
connections to issues happening in their community, providing students with an understanding of
how their education connects to their daily lives [25]. However, the various STEM/STEAM
school contexts may limit the scope of the study. In particular, the findings represent only a
snapshot of each school’s participation in the certification process. Because each school is in
different phases of the process, and certification takes years to achieve, further study will seek to
understand how perceptions change throughout the process.

While it takes significant effort to gather teacher buy-in and contribute to a change in teacher
instructional practice, school administrators perceived the GaDOE STEM/STEAM certification
process to be a worthy undertaking. As previously noted, the GaDOE certification process uses a
rubric that does not distinguish between STEM and STEAM except to note areas to include arts
standards. Similarly, administrators did not differentiate between STEM and STEAM, which led
to a conflation between the terms “STEM” and “STEAM.” This point warrants further study to
better understand school administrators’ perceptions between the two certifications, and why
they are pursuing one instead of the other.

Future Study

The findings of this work-in-progress paper suggests there are unique factors that contribute to a
school’s interest and ability to pursue GaDOE STEM/STEAM certification. Pursuing GaDOE
STEM/STEAM certification takes a significant amount of time, energy, and resources, and it is
possible that perceptions of the certification process may shift over time. Thus, we plan to
continue data collection with school administrators about perceptions of the certification process,
and how schools intend to sustain their work to provide STEM/STEAM instruction. Additionally,
as more literature is developed regarding STEAM certification, we aim to expand our
understanding of implications of STEAM certification beyond the study, through additional
contributions to the literature. Regardless, the vested interest of school administrators in the
GaDOE STEM/STEAM certification process speaks to administrators’ perceptions that
certification can be a positive impact on their school and is a relevant GaDOE initiative.
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