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ABSTRACT OF THESIS 
 
 
 
 

A SURVEY OF ELEMENTARY EDUCATORS’ SELF-EFFICACY RELATED TO 
STEM EDUCATION 

 
While the call for STEM and engineering design has increased since the release of 

the Next Generation Science Standards, the implementation of STEM in elementary 
grades has been slow. A variety of factors play a role in why educators, schools, or 
districts make the informed decisions they do regarding curriculum and instruction. 
Identifying strengths and challenges elementary educators face in implementing STEM 
into the curriculum can guide schools and districts in creating supports for increasing 
STEM in the elementary grades. This study sought to create and test a survey instrument 
for use with elementary educators in a large urban district in the southeastern US. The 
instrument was designed to examine elementary educators’ perceptions regarding STEM 
education, specifically analyzing how educators feel regarding their own preparation and 
confidence in teaching STEM. These findings focus on the specific district in question to 
gain understandings of what is happening in the schools. Analysis of district provided 
materials, resources available to educators, Professional Development opportunities, as 
well as honest feedback on challenges and obstacles that educators face are investigated. 
This study shows a glimpse of what is happening in some elementary schools within this 
district. 
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CHAPTER 1. INTRODUCTION 

1.1 The Problem 

Education is a field that is ever-growing as educators learn new methods and 

strategies to reach their students each year. It is also a field that has a reputation for 

introducing a lot of fancy named initiatives. With public eyes on K-12 education, there is 

often a lot of pressure on school systems and educators to ensure their students succeed. 

However, what defines success? Some might say that the answer to that question is how 

well a student performs on a specific standardized test, such as Hanushek (2008) who 

states that there are correlations between cognitive skills measured by test scores and 

positive later in life outcomes. With a heavy focus on student test scores, fancy 

initiatives, and the public eye on school officials, a school system must delegate funding 

to their schools in a way that is fair and just, which all adds up to a big problem faced by 

many school systems in America- teaching to the test and ignoring other critical aspects 

of a student’s educational journey, such as those moments that cannot be measured by a 

test.  “Historically, most achievement tests have neglected to measure important aspects 

of academic competence (Greeno, Pearson, & Schoenfeld, 1997; NRC, 2001) and, 

generally speaking, standardized achievement tests are not designed to assess the 

reasoning and problem-solving skills emphasized by instructional interventions in K–12 

science or mathematics (Darling-Hammond et al., 2013; DeBarger, Penuel, Harris, & 

Kennedy, 2016; Pellegrino, Wilson, Koening, & Beatty, 2014)” (Sussman & Wilson, 

2019).  

When schools and educators focus solely on how well a school’s performance is 

on a standardized test, education loses its luster and is no longer about sharing knowledge 
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with students and watching as they have their “aha moment” when the lightbulb clicks, 

and connections are made. A study conducted by John Farvis and Stephen Hay, analyzed 

the outcomes of high stakes testing in New York schools (2020). They found that in 

schools were the educators had less control in instructional planning and where the 

content and curriculum taught were narrowed into what content would be on the test, 

there was a significant decrease in collaboration and an increase in educator and 

administrator stress, along with negative effects on student outcomes. So how do we get 

education back to its roots? How do we effectively encourage students to explore and 

learn at their own pace, while still providing deep connections that meet mandatory 

standards? One method is to focus on providing students with more hands-on 

experiences. This can be accomplished through STEM Education.  

The researcher has seen many educators struggle with balancing standardized 

testing and try to empower their students through knowledge and understanding in hopes 

that their students can use the skills taught and apply them to different situations, which 

in theory is what educators are supposed to be doing every day. Educators are drowning 

in paperwork and meetings. Many educators choose to relocate from high needs schools, 

such as schools with a large population of low socio-economic status (SES) families and 

schools with many students receiving special education services, to a school where 

students are spending more time in the general education classroom and less time being 

pulled out of the classroom to receive outside services and where students tend to have 

more support at home and come from a higher SES. Unfortunately, there are educators 

who only teach reading and math skills to their students year after year, leaving out 

science, social studies, writing, social skills, and many other necessary components that 
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shape a students’ educational identity. Everything that an educator chooses to do in their 

classroom is a result, directly or indirectly, of how leaders in their schools and school 

systems view education. During an educator’s pre-service years, they spend a lot of time 

focusing on encouraging and facilitating deeper understandings, but somewhere in 

between pre-service years and an educator being in their own classroom, something gets 

lost or pushed to the side. This is where STEM education may offer a vital piece of the 

puzzle. The focus of this study is to collect and analyze elementary educators’ 

perceptions about their preparation and implementation of STEM education in the 

elementary grades. 

1.2 Purpose of Study 

The purpose of this study was to gain an understanding of STEM education at the 

elementary level across a large urban public school district. More specifically, this 

research looks at elementary educators’ perceived preparedness to teach STEM 

education; educator confidence when implementing STEM education. materials, 

resources, and teaching strategies used to implement STEM education, and 

commonalities and disparities across a large, urban public school district in Kentucky. 

The district in question serves over 100,000 students. This study aimed to answer the 

question, “How prepared are in-service elementary educators to teach STEM education in 

their classrooms?” Critical information was collected from elementary school educators 

and analyzed to help identify strengths across the district regarding STEM education, as 

well as identify any areas of weakness within the district. 

This study took information gained from an online educator survey addressing 

educator efficacy, educator support, and educator knowledge of STEM at the elementary 
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level to analyze what methods and materials are being implemented. The second 

component of this study is the educator interviews. The educator interviews were an 

opportunity to gain deeper insight into educator’s understandings and beliefs surrounding 

STEM education. This provided educators an opportunity to share their personal 

pedagogy and explain their thoughts on topics surrounding STEM education. 

1.3 Significance of Study 

This study is significant because it explores an important aspect of teaching 

science: elementary educators’ perceived confidence, preparedness, and experience in 

teaching STEM. The large urban school district where data were collected also offered a 

diverse educator and student population that had the potential of representing a wide 

spectrum of educators’ views. This investigation will also gather information on the 

materials used and teaching strategies preferred by elementary educators. Further, no 

formal investigation into the current practices being used in the district in question have 

been performed before. The information gained from this study will provide an array of 

information that will shape the future of STEM education for elementary students, 

especially in this specific district. 

1.4 Research Questions 

The overarching research question that guided this study is “How prepared are in-

service elementary educators to teach STEM education in their classrooms?” In order to 

answer this question, five sub-driving questions were crafted. These sub-driving 

questions are: 1) How did the educator’s education, preservice and professional 

development, address STEM education? This question will analyze the educators’ 
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preparedness and preparation programs that deal with STEM education, as well as any 

Professional Development that educators have participated in regarding STEM education. 

2) How confident do elementary educators feel teaching STEM in their classrooms? 

Survey data were analyzed to identify educators’ self-efficacy or their judgment on their 

own ability to effectively provide STEM education opportunities to their students. 3) 

What pedagogies do elementary educators prefer when teaching STEM education? To 

answer this question, survey data were analyzed to identify what teaching and learning 

practices are used in elementary STEM classrooms and educators’ perceived level of 

effectiveness of those strategies. 4) What teaching strategies do educators identify they 

are utilizing when they are implementing STEM? This question compiled the data to 

demarcate preferred strategies educators implement in elementary classrooms across the 

district. 5) How do the views of elementary educators regarding STEM compare across 

the district? For this question, analysis of the demographics portion of the online survey 

led to identifying any common areas of strengths or weaknesses across the district. This 

required analysis of similar subgroups, such as special populations in schools or the 

number of free and reduced lunch students, in order to see which school settings, have 

similar populations. This allowed the researcher to see if schools with similar populations 

are implementing the same methods for STEM education or lacking in any components 

of STEM education. 

1.5 Hypothesis 

The main research question guiding this study is a broad question that could be 

taken in different ways based on the reader, therefore the introduction of five sub-

questions narrows the focus of the study on educators’ perceptions of their competence 
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and preferred strategies, and materials used when teaching STEM education curriculum. 

Based on anecdotal evidence from research literature and the researchers’ experiences in 

elementary schools, the following hypotheses were posed for this study.   

 
Hypothesis 1: Educators must define STEM education per their own pedagogies 

prior to implementing STEM education in their classrooms. Therefore, the 

researcher expected over half of the educators would view the STEM components 

as stand-alone subjects, rather than integrated together. This hypothesis is derived 

from the researcher's years of experiences both in field experiences as a student 

and years teaching in elementary classrooms, in which the researcher witnessed 

over 75% of her colleagues planning and implementing these subjects 

independently of each other.  

 
Hypothesis 2: Most educator education programs do not require coursework in 

STEM education or offer a degree or certificate in STEM, especially at the 

Elementary level due to the fact that “educator education programs are rather 

general, it is particularly challenging for elementary school educators to build up 

knowledge on how to teach science (PCK) as well as to actually understand 

science phenomena (CK) (Appleton, 2008; Brobst et al., 2017; Gomez-Zwiep, 

2008).” (Fauth et al., 2019, p.3). There are some STEM professional development 

opportunities for practicing educators to participate in each year. This hypothesis 

comes from researcher’s experience in undergraduate studies in a broad 

Elementary Education program and experiences in attending over 170 hours of 

Professional Development during her teaching career. 
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Hypothesis 3: Educators who implement STEM education in their classrooms 

view themselves as a facilitator of learning, letting students guide their own 

learning. Educators who do not implement STEM education in their classrooms 

view themselves as the one who possesses knowledge and is giving that 

knowledge to their students. This hypothesis is derived from the researcher’s 

observations of colleagues in both types of classrooms. 

 
Hypothesis 4: “Elementary science educators are often hesitant to teach science 

which is probably due to their limited pedagogical content knowledge and low self-

efficacy (Appleton, 2008; Johnston & Ahtee, 2006; Rice, 2005)”, this along with 

the researcher’s teaching experience led to the hypothesis that less than half of 

elementary educators in the district implement STEM education in their classrooms 

(Fauth et al., 2019, p.2). 

1.6 Assumptions and Biases 

The principal investigator for this study is an elementary educator who has 

worked in low-income, high poverty schools with little to no diversity as the schools have 

80-90% African American student populations. The principal investigator has only 

worked in this specific school district but completed her undergraduate field hours and 

student teaching in a much smaller district in a more rural community. She was the 

science lead at her school, which required her to attend professional development 

sessions to gather knowledge from the district’s science department and take the 

knowledge back to the educators at her school. As science lead, she was responsible for 

collecting, dispersing, and gathering the district science kits for all classrooms. This 
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position was a voluntary leadership position that required work outside the regular 

instructional day and regular duties. During the 2020-2021 school year, the principal 

investigator took a step back from the classroom to focus on her family. She is not 

currently teaching but plans to return to the classroom. 

Based on experiences in her role as science lead in her school, there are a few 

assumptions that the principal investigator made involving this study. These include: 1) all 

participants will answer the survey and interview questions honestly; 2) educators 

participating in this study are from different backgrounds, teaching positions, and schools 

across the district; and 3) data collected from this study will be able to guide future steps 

for the district and other Kentucky school systems to improve elementary educators’ 

perceived competence and access to professional development to improve STEM 

education in K-12. 

1.7 Standards and Frameworks 

This study takes place in a large urban district. This district is departmentalized 

per subject area to aid in the planning process for educators. The science department uses 

The Next Generation Science Standards (NGSS) to develop units based around the 

content covered for each grade level. These units are made up of lessons that are designed 

to follow science and engineering practices and encourage cross-curricular engagement. 

The educators are given science kits that match their grade level standards and goals to 

provide a foundation of science lessons that can be implemented in the classroom. The 

knowledge of the science kits and district science department were essential in 

developing the educator survey and the interview protocol. 
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  Math is an important part of STEM education. The district’s math department 

provides a framework to implement the math practices from Kentucky Academic 

Standards for Math (KAS - Math) in a variety of settings. These math practices almost go 

hand in hand with the science and engineering practices of NGSS. For example, Math 

Practice #3 says “Construct viable arguments and critique the reasoning of others,” which 

can be paired with Science and Engineering Practice #7, “Engaging in argument from 

evidence”. Another pair would be Math Practice #4 “Model with mathematics” and 

Science and Engineering Practice #2 “Develop and use models”. The skills found in the 

practices are critical to STEM education. Students must come up with an explanation for 

the phenomenon and justify their claims using evidence. Students also need to be able to 

design, model, and analyze their data when completing STEM units.  

 The district also utilizes Kentucky Academic Standards for Technology (KAS - 

Technology) which are based off of the International Society for Technology in 

Education (ISTE) standards for students. These standards are broken down based on 

seven concepts: Empowered Learner, Digital Citizen, Knowledge Constructor, 

Innovative Designer, Computational Thinker, Creative Communicator, and Global 

Collaborator. These concepts can be integrated and applied to all other subjects very 

easily. They also go hand in hand with STEM as they encourage deeper thinking and 

allow for opportunities of student design and creativity during lessons while students 

solve real-world problems to demonstrate understanding of the technology standards.
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CHAPTER 2. REVIEW OF LITERATURE 

2.1 Defining “STEM” 

 The definition of STEM education is critical in the implementation and success 

of STEM in classrooms. STEM is known for the individual components that the acronym 

is composed of, but there is some discrepancy when it comes to a definitive definition of 

STEM education. A study conducted by Vinson Robert Carter at the University of 

Arkansas (2013) analyzed the definition of STEM education by practicing educators and 

analyzed STEM curricula looking for content integration, rather than a focus on a 

singular content area. Carter found that even when educators were presented with a 

thorough definition of STEM education, they still required that it be more clearly defined 

and explained to alleviate confusion about what STEM Education is and how it is 

modeled in the classroom (p. 108). Thus, this section explores the definitions of STEM 

education presented in the research literature and then outlines the definition used in the 

current study. 

Science and Math are core concepts that legally must be taught daily and noted in 

an educator’s lesson plan. Technology often gets thought of as a special area class that 

meets in the computer lab or what technological tools are available in the classroom. 

Engineering is commonly explained by use of the engineering practices that are a recent 

addition to The Next Generation Science Standards (NGSS). However, when STEM 

education is discussed the definition of what an educator implements for STEM could be 

one of many models of STEM education.  

  According to Mpofu’s theoretical framework (2019), there are several different 

levels of STEM education that build off of each. The first of these levels is based on the 
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disciplines of STEM: Science, 

Technology, Engineering, and 

Mathematics, being taught as 

stand-alone subjects with little 

to no integration between the 

content. The second level 

incorporates more integration 

between the content areas, 

such as a unit where students 

use science and math concepts 

to problem solve. The third 

level model includes the 

incorporation of engineering practices and technology to aid in problem solving when 

integrated with science or math. The fourth level is a true integration of all four 

disciplines within the unit that focuses on the knowledge, values, and practices of each 

area. The fifth and final level incorporates art - in the “A” - to make “SMATE” or 

“STEAM.” 

  There is not necessarily one correct level of STEM education that should be 

implemented, although the ideal integration would be the final level Mpofu described. 

Figure 1 maps out the different levels and what is comprised of each level. The level 

implemented by an educator would show their depth of understanding about what STEM 

education is and their effectiveness at planning, preparing, and implementing such a unit. 

The first model would be the basic level of STEM education where an educator is not 

Figure 1 Mpofu’s Theoretical Framework (2019) 
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comfortable enough with content, expectations, resources, etc. to integrate subjects 

together. As the models build off each other, implementation of STEM education would 

become increasingly more interactive for students and the rate at which students would 

be successful would increase as well. Simultaneously, as the progressively integrated 

levels build off each other, the educator begins relinquishing control and the students 

become more active members in their own education. This means that educators step out 

of the traditional role of content specialist who is the holder of knowledge and shares that 

knowledge with students, and step into a new role as facilitator, serving as a resource to 

students as the students inquire and learn at their own pace. Project-based STEM units 

allow for this shift in the traditional mindset of educator and student roles.  

Thibaut et al. (2018) assert that “A number of other researcher’s outline a 

framework that 

educators can utilize 

when seeking STEM 

curricula for their 

classrooms.”, Thibaut et al. 

suggest a framework that contains five key principles in order to aid in the analysis and 

selective process for curricula in a STEM classroom. The five principles suggested in the 

article are integration of STEM content, problem-centered learning, inquiry-based 

learning, design-based learning, and cooperative learning.  Figure 2 models the 

foundational Social Constructivist mindset, with the five principles building off of that 

foundation, leading to an integrated STEM education. This framework for instructional 

practices can help lead to educators implementing a curriculum that encompasses the 

Figure 2 Thibaut, et al. (2018) 
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goals of STEM education, especially if an educator is struggling to find an integrated and 

successful curriculum.   

Stohlmann et al. (2012) suggested a similar model of criteria for STEM curricula, 

although their framework includes community support, such as from a university or 

professional development 

training, educator efficacy, 

and materials. By 

encompassing these 

elements into this 

suggested theoretical 

framework, as modeled in 

Figure 3, Stohlmann et al. 

assert educators utilizing 

this framework will find 

more than just a curriculum that meets the checklist, but a deeper understanding of their 

own pedagogy and self-efficacy related to STEM. 

The district in this study designs science kits to distribute to every educator in 

every grade. These science kits seem to relate and be modeled following Stohlmann et 

al.’s framework more so than the other two frameworks mentioned. The science 

department for the district offers Professional Development sessions for every unit on the 

curriculum framework, which fulfils the ‘support’ section of the framework, if an 

educator chooses to attend. The lessons and teaching manuals provided check off several 

points in the ‘teaching’ section of the framework, such as “focus on connections”, “focus 

Figure 3 Stohlmann et al. (2012) 
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on big ideas, concepts, or themes”, “writing reflections”, and “use of assessment as part 

of instruction” to name a few. The kits also provide materials needed for the units of 

study.  

2.2 What STEM Looks Like in District Classrooms 

In such a large district that serves so many students, no two schools will have the 

same population with the same needs. School-based decision making within the district 

gives each school agency to make the decision on what works best for their student 

population. The district recognizes that what works for one school may not work for a 

different school. For example, in elementary schools across the district, there is an 

expectation that Science and Math are core concepts that should be taught daily to 

students. Elementary schools may choose to incorporate STEM units and activities into 

their instruction in a self-contained classroom, or in departmentalized settings, the 

educator teaching science may incorporate STEM into the science curriculum. Some 

schools follow a departmentalized structure, especially in the intermediate grades (3-5) 

that allow one educator to teach Science/STEM to students in that specific grade level. 

There are also schools that provide students an opportunity to attend a STEM Lab. This 

can either be as a special area, meaning students only visit this classroom about once a 

week or for one term or this can be an additional lab available for classes to visit outside 

of the special area schedule. 

Although the organization of grade levels and who teaches STEM may vary in 

elementary schools across the district, the district’s elementary STEM units share the 

same major criteria. Following the STEM model (Mpofu, 2019), the overarching criterion 

for district STEM units is a real-world problem guides the unit so that as students explore 
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solutions, they build stronger connections across content, interdisciplinary connections, 

and deeper critical thinking and metacognitive skills necessary for success in the real 

world. Another key criterion of a STEM unit is that students are working together, often 

up and moving in the classroom. When STEM is being implemented it is not common to 

see students sitting at individual seats reading from a textbook or completing a 

worksheet. This often breaks the mold on “traditional education.”.  

In addition to STEM unit materials and organization, classroom environment also 

is an important factor for the implementation and learning of STEM. It is important to 

note commonalities between successful STEM classrooms to see what factors may lead 

to a successful implementation of STEM education in elementary grades. There is 

substantially more research on STEM education in upper grade levels, secondary and 

post-secondary grades specifically. However, this does not mean that this research cannot 

be utilized for elementary grades. 

A team of researchers (Sahin & Mohr-Schroeder, 2019) outlined what the 

defining characteristics were of a successful inclusive STEM high school. They found 

several different studies on what the characteristics of a successful inclusive STEM high 

school are and found the following compiled list; (a) a college-prep, stem focused 

curriculum; (b) reform instructional strategies and project-based learning; (c) integrated, 

innovative technology use; (d) STEM-rich informal experiences; (e) connections with 

business, industry, and the world of work; (f) college level coursework; (g) well prepared 

STEM educators and professionalized staff; (h) inclusive STEM mission, (i) flexible and 

autonomous administration; (j) supports for underrepresented students; (k) data driven 

decision making for continuous improvement; (l) innovative and responsive leadership; 
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(m) positive school community and culture of high expectations for all; and (n) agency 

and choice (Lynch, Peter-Burton, et al., 2017).  

Simultaneously, another study was done to analyze the characteristics of 

successful inclusive STEM high schools (LaForce et al., 2014) which found 8 

characteristics among a broad collection of high schools across the United States: (a) 

rigorous learning, (b) problem-based learning, (c) personalization of learning, (d) career, 

technology, and life skills, (e) school community and belonging, (f) external community, 

(g) staff foundations, and (h) essential factors. One commonality among the educators in 

this study is that they shared a constructivist ideology, where students construct their own 

knowledge, and inquiry was the primary implementation tool.  

Another group of researchers, Barbara Means and colleagues have conducted a lot 

of research on inclusive STEM high schools (ISHS). This research identifies small 

differences in factors such as student test scores and grade point averages for a traditional 

high school versus an inclusive STEM high school, but it also outlines high positive 

outcomes for underrepresented minority students, including African American 

populations and female students.  

ISHS students in general and those from subgroups underrepresented in 

STEM fields appeared more likely to leave high school with strong 

interest in pursuing a STEM career than comparable students who 

attended one of the comparison schools. ISHS students also expressed 

higher aspirations for postsecondary education, and the overall samples 

and several subgroups expressed stronger identities as individuals who 

“do” science. (Means et al., 2017, p. 706) 
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In this study, researchers compared reports from students from an ISHS and a comparable 

high school without a STEM focus with similar student populations and found three very 

intriguing results. Students from the Texas ISHS reported math integration in other 

STEM areas at a higher rate than students from the Non-ISHS school. This study also 

found that ISHS students reported their educators having higher expectations for them as 

well as having greater respect for all students than those students from the Non-ISHS. 

Lastly, the ISHS students reported engaging in conversations with school counselors 

regarding their academic and career plans as well as using more college and career 

readiness supports more than the Non-ISHS students.  

 Some aspects of an inclusive STEM high school can be adapted into elementary 

grades to help ensure the success of K-5th grade students in STEM. The following list 

is a compilation of broad STEM characteristics come from the LaForce, et al. (2014) 

and Lynch, et al. (2017) ISHS articles mentioned earlier in this section. These 

characteristics are the ISHS characteristics that can be applied to all grade levels, 

especially elementary classrooms. Most of these characteristics are good practice 

ideas, meaning they are things that should be happening in education across all grade 

levels and across all content areas. They encourage and promote integrated STEM 

instruction through classroom management and instructional habits.  

• reform instructional strategies and project-based learning 
• integrated, innovative technology use 
• STEM-rich informal experiences 
• connections with business, industry, and the world of work 
• well prepared STEM educators and professionalized staff 
• flexible and autonomous administration 
• supports for underrepresented students 
• data driven decision making for continuous improvement 
• innovative and responsive leadership 
• positive school community and culture of high expectations for all 
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• agency and choice  
•  rigorous learning; problem-based learning 
•  personalization of learning 
• technology, and life skills 
• school community and belonging, external community, staff foundations, 

and essential factors  

2.3 STEM Across Grade Levels 

STEM, like other content areas, builds off of prior knowledge. STEM is also 

unique from other content areas in the application of a students’ experiences and prior 

knowledge as they seek to explore solutions to real-world problems. This is one reason 

the district in the current study implements NGSS and KAS. These standards are broken 

down and thoroughly explained in terms of what previous grades should have learned, 

expectations for student outcomes at the current grade level, and where the learning goes 

for future grade levels. For example, KAS outlines Number and Operations in Base Ten 

across K-5. In this specific set of standards students in kindergarten begin working on 

this skill to achieve mastery in composing and decomposing numbers from 11 to 19 into 

tens and ones; which leads into second grade when students learn how to compose and 

decompose three-digit numbers; and in third grade when students use their knowledge of 

place value to round numbers, add and subtract within 1,000, and multiply one-digit 

whole numbers by 10s. NGSS also details progressions for each standard. For instance, 3-

PS2-1 Motion and Stability: Forces and Interactions details that student who understand 

this standard can plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object. This performance expectation 

goes on to clarify with examples and includes assessment criteria. Next the standard 

includes in the Science and Engineering Practices that planning and carrying out 

investigations in grades 3-5 builds on the experiences from K-2. NGSS also detail 
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connections with other Disciplinary Core Ideas (DCIs) within the grade level, DCIs 

across all grade levels - even middle and high school standards, and connections to CCSS 

standards, such as writing, reading, and mathematics. This concept of vertically planning 

content is critical to student success across all content areas, but especially STEM. These 

progressions are critical in ensuring students gain a deep understanding of content and 

continue to build on prior knowledge. 

  Math is expected to be taught daily and educators are held accountable for this 

through lesson plan checks, classroom visits, observations, and Professional Learning 

Communities, etc. It is not uncommon for elementary educators to omit science or STEM 

from their curriculum to make more time for teaching mathematics or literacy. In a 

survey of educators, grades Kindergarten through sixth, Griffith and Scharmann (2008) 

found that 59% of participants stated that there has been a decrease in science 

instructional time in their own classrooms since the No Child Left Behind Act went into 

effect. The researchers also found that a significant number of participants stated that 

they needed to cut down the time spent on science in their classroom to address the extra 

time needed in reading and math for their students, among other reasons as well. The 

educators that do attempt to teach science or STEM in elementary grades struggle with a 

variety of factors, one being understanding the content, materials, and resources with 

little to no experience or professional learning on the content. This requires an educator 

to take a lot of time and energy outside their regular workday to find, figure out what and 

how to implement STEM, as well as trial and error with implementation in the classroom 

to figure out what works, doesn’t work, or what can be adjusted to see more student 

success. This is something that will be thoroughly outlined and discussed in the analysis 
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section of this study. There are many reasons that educators may chose not to teach 

science concepts in their classroom, but one major issue occurs when a student in 

intermediate grade levels, specifically 4th grade – when science is on the state 

standardized test for the district, suddenly need to have prior knowledge but comes to 

these grades with minimal exposure to the content. This can result in students sitting in a 

fourth-grade classroom with little to no prior formal school instruction or understanding 

of basic science concepts needed for students to be successful with fourth grade standards 

and testing. Which can lead to a domino effect of fourth grade educators needing to get 

their students up to speed on science concepts, meaning they are neglecting other 

academic standards in fourth grade.  

2.4 Defining “Educator Efficacy” 

A common practice in teaching is self-reflection. This idea of standing back and 

looking at one’s own actions, decisions, interactions, and ideas is a central part of the 

educator evaluation process. It is highly encouraged by districts as a way for educators to 

take time and devote energy to reflecting on the actions that guided their teaching. When 

an educator practices self-reflection, they are looking back on themselves. Here is where 

educators can identify their confidence level with content, lessons, assessments, and 

strategies. According to Tucker, et al. (2005), there is a direct correlation between student 

success and educator efficacy, in that educators hold the belief and mentality that they 

possess the talent and skill to aid student learning. When one breaks down the idea of 

efficacy in regard to general educators, especially on the elementary level, it must be 

taken into account which subjects an educator is teaching daily and their strength and 

confidence in each subject area. For example, an educator who believes that they are 
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strong in educating their students on history may at the same time believe that they are 

weaker in educating students on mathematic skills. Self-reflection includes assessing 

instructional practices for strengths and areas for growth, which can guide educators in 

matching their needs with available professional development so they can successfully 

educate their students. 

Albert Bandura introduced the term “self-efficacy” in 1977 (Bandura, 1977) 

which can be interpreted from four main sources of information: performance outcomes, 

verbal persuasion, vicarious experiences, physiological feedback. Both positive and 

negative experiences lead to a person’s interpretation of their self-efficacy. Performance 

outcomes are as it sounds, the ability to perform a task or teach a lesson and can also be 

shaped by student performance. Verbal persuasion comes from the feedback that an 

educator receives on their lessons, either from a peer colleague or an administrator. This 

type of self-efficacy could even be influenced by former students and parents and 

guardians of students, as they will also influence how an educator perceives their 

abilities. Vicarious experiences are heavily dependent on observation of peer colleagues 

in regard to their successes and failures. By witnessing a peer succeed with a unit, it 

could influence the observing educator’s own thoughts on their ability to teach that unit 

to their students. Physiological feedback focuses on a person’s mental and physical health 

and well-being. If an educator is dealing with depressive episodes or anxieties or even 

struggling with their physical health, they could feel less capable in the classroom and 

their confidence could suffer in the classroom with self-doubt. Bandura stated that 

“People’s beliefs about their abilities have a profound effect on those abilities. ability is 

not a fixed property; there is a huge variability in how you perform. People who have a 
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sense of self-efficacy bounce back from failure; they approach things in terms of how to 

handle them rather than worrying about what can go wrong” (Bandura, 1997). 

There is a phenomenon that involves math anxiety that affects some educators, in 

which educators have an emotional and sometimes physical response triggered by 

mathematics. There are two main types of anxiety centered around mathematics: general 

math anxiety (GMA) and anxiety about teaching mathematics (ATM) (Ganley, C. M., 

Schoen, R. C., LaVenia, M., & Tazaz, A. M., 2019). The main difference between these 

two phenomena is that GMA is about one’s self doing math whereas ATM is centered 

around a educator’s ability to teach mathematical concepts to their students. A study 

conducted by Ganley et al. (2019), the researchers used the Math Anxiety Scale for 

Educators (MAST) with in-service educators. They found a correlation between math 

anxiety and math knowledge; educators with higher math anxiety have lower 

mathematics knowledge. They also found that these educators with higher math anxiety 

have more traditional beliefs about mathematics teaching and learning in the classroom.  

Another study consisted of 186 first year undergraduate students at the University 

of Western Ontario to analyze student academic transcript and math anxiety using a 

different scale, the Math Anxiety Rating Scale (sMARS) to identify any correlation 

between math anxiety, math ability, and STEM outcomes. (Daker, R. J. et al, 2021) The 

results from this study showed that a student’s math anxiety level was a significant 

predictor in a reduction of STEM coursework and lower STEM grades.  The researchers 

state that the math anxiety predicts math-related academic achievement levels, including 

correlations between math ability and STEM outcomes. This study shows that a person’s 

math anxiety level is directly related to their success in STEM, which means that if an 
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educator experiences math anxiety that has the potential to affect their success in teaching 

or incorporating STEM into their classroom.  

2.5 The Importance of Professional Development 

As mentioned in the previous section, professional development (PD), is the next 

step in an educator’s journey. As educators get to know their students, and strengths and 

weaknesses of their instructional practice, they also find what they are capable of 

teaching naturally and what they must improve upon for the betterment of their students. 

Professional development comes in all shapes and sizes, in every content area. PDs can 

be district wide and required by every school or can be individualized and something just 

one educator at a school may need. 

The district this research took place in sets the mandated amount of PD a certified 

educator must attend to 24 hours in each academic year. This district provides hundreds 

of professional development opportunities to educators throughout one academic year. 

Some of these PDs are workshops with multiple sessions, book studies, seminars with 

speakers, focused on teaching strategies, focused on content area, focused on 

relationships and management, and some are leadership meetings focused on school and 

student needs.  Educators are provided some mandatory PDs in house either required by 

their administrators or superintendents, but most educators in this district have the choice 

in which PDs they want to attend. The PDs offered by the district happen at central 

locations around the district, mostly meeting rooms or lecture halls but sometimes school 

buildings are utilized when students are not present during an instructional day. PDs have 

the power to be one of the most beneficial aspects of an educator’s journey each year, if 

used within the right scope, meaning an educator identifies an area of weakness, sought a 
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PD for support, attended the PD and walked away with strategies, resources, and ideas to 

implement in their own classroom, and repeated the cycle of teaching and learning to 

make adjustments and the cycle repeats.  

According to STEM Integration in K-12 Education: Status, Prospects, and an 

Agenda for Research (2014), most educators receive training in mainly one area or 

discipline, therefore most educators come into their own classrooms with a disadvantage 

regarding STEM education; a gap in their own experiences and education. One method to 

close that gap for educators is to provide effective PDs that target STEM education. One 

study that involved in-service elementary educators in a partnership with a certification 

program at a small university (Nesmith & Cooper, 2019), found some key components of 

STEM PDs, particularly engineering, that enhanced educator efficacy and presented 

positive teaching outcomes: 

• incorporating a longitudinal, multiyear PD experience 
• including all campus educators and administrators in the PD experience 
• beginning the STEM PD experience with a focus on elementary STEM 

prior to providing specific attention to elementary engineering 
• incorporating hands-on, elementary-specific STEM activities within each 

session 
• providing opportunities for the educators to discuss and reflect on each 

experience within campus and grade level teams 
• providing multiple opportunities and settings for colleagues and 

researchers to coach and mentor 
• highlighting the educators’ efforts, growth, and creativity through a 

showcase event 
(Nesmith & Cooper, 2019, p. 495) 

 
There is a lot of research out there about STEM education, most commonly in 

upper grades or post-secondary, but are elementary educators aware of the current 

research in STEM? Are elementary educators using current research-based strategies in 

their classrooms? The current study aims to answer the question “How prepared are in-
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service elementary educators to teach STEM education in their classrooms?” by 

highlighting in-service educators’ voices and allowing a safe space for educators to share 

what they are or are not doing in regard to STEM in their classrooms. The researcher 

hopes that this study will provide educator participants an opportunity to share their 

thoughts and opinions. This study will also analyze teaching tools, teaching strategies, 

educators’ self-efficacy and educators’ pedagogies.  
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CHAPTER 3. METHODOLOGY 

3.1 Research Design 

This study consists of two components aimed at answering the research question: 

How prepared are in-service elementary educators to teach STEM education in their 

classrooms? The two components include educator surveys and educator interviews. The 

first component is necessary to collect a variety of data from elementary educators, such 

as pre-service information, professional development information, history of teaching 

(length of teaching career, ages taught and content taught), and confidence levels with 

different aspects of STEM education, just to list off a few. The survey consists of about 

35 questions for participants to answer. The second component of this study is the 

educator interviews. These were conducted virtually with open-ended questions aimed at 

exploring beliefs and perceptions associated with STEM education at the elementary 

level. These two components will be more thoroughly addressed later in this section. 

3.2 Research Procedures 

The researcher designed the questions on the educator survey to gather a 

comprehensive view and understanding of STEM education in the eyes of educators. To 

design an effective survey, the researcher first looked at what other researchers have done 

in the past regarding STEM data in surveys. By looking at the Report of the 2012 

National Survey of Science and Mathematics Education (Banilower et al., 2013), the 

researcher was able to design a survey that gathered the intended data from participants 

including what type of question or what structures for participant answers would be most 

beneficial to the research. The questions were designed with a basic understanding of the 
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current curriculum presented to educators from the district by the science department, 

knowing that the implementation of the curriculum is encouraged but not expected to be 

used by every educator or that educators may not use every module. The educator 

interview protocol was designed to gather more specific information from educators 

regarding their teachings and beliefs to answer the research question and sub-questions. 

3.2.1 Educator Surveys 

The online educator surveys are the first component of research. Appendix 1 

contains the questions from the educator survey. At the end of the educator surveys there 

is a section for demographic information, where educators list details about the school 

climate and population, without naming their school to maintain confidentiality. There is 

an optional section for educators to input their personal information, name, phone 

number, and email address. These items were only used to compile a list of participants 

for the second portion of the study, the educator interviews. If a participant was interested 

in being selected for the educator interview, they completed the optional section with 

contact information. If a participant was not interested in being interviewed, they left this 

section blank.  

3.2.1.1 School Population 

Educators who participated in this study were asked to share general information 

about the students that are serviced at their schools, such as students’ ethnicities, genders, 

socioeconomic status, and about students who receive Exceptional Child Education 

(ECE) services. This section of the survey really helped to provide a clear picture of what 

the schools look like and the students they service. Seven educators (23%) did not 

provide answers in this section. All the educators (23) stated that their schools contained 
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grades kindergarten through fifth grade, with one school specifying that their building 

also housed some pre-kindergarten classes as well. Then the educators were asked to 

provide the number of student population present in their schools. Four educators are at 

school that serves more than 600 students, twelve educators are at schools that serve 401-

600 students, six educators are at a school that serves 251-400 students, and one educator 

is at a school that serves 101-250 students. This tells us that of the schools represented, 

most are larger schools. The educators went on to provide their student to educator ratio 

in their classrooms. Twelve educators have a ratio of 24:1 in their classroom. One 

educator had a ratio of 30:1, Three educators had 28:1, One educator had 26:1, Two 

educators had 25:1, One educator had 23:1, and Three educators had 18:1. These data 

suggest that the average number of students per class is 24. Seven participants (23%) 

have more than the average number of students in their classroom. When students are 

present in a learning environment with a smaller student to educator ratio, the student is 

able to have more one-on-one support from the educator, as well as thorough 

individualized instruction catered to each student and their needs. It is promising that 

there are schools in this district enforcing a smaller student to educator ratio, especially at 

the elementary level. 

         Educators were then asked what percentage of their student population receives 

free and reduced lunch. 14 educators stated that 91-100% of their student population 

receives free and reduced lunch, four educators stated that 71-90% receive free and 

reduced lunch, two educators stated that 51-70% receive free and reduced lunch, and 

three educators stated that less than 50% of their student population receives free and 

reduced lunch. Educators who participated in the survey were also asked what percentage 
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of students in their classroom are special education students with cognitive disabilities. 

13 educators said 0-15%, six educators stated that 16-35%, three educators stated that 36-

50%, and one educator said 91-100% of their classroom consists of students with 

cognitive disabilities. The demographic information listed above can provide insight into 

what motivates educators to teach or not teach certain things or incorporate certain 

strategies into their lessons. 

3.2.2 Educator Interviews 

From the list of educators who volunteered their contact information from the 

educator surveys, the researcher used purposeful sampling (Patton, 1990) to gather a list 

of interviews to conduct. The researcher selected educators to interview based on the 

school population, school climate, and educator experiences in order to strategically 

interview educators from different school environments. The district is large and 

encompasses a variety of schools with different special populations, for example, some 

educators have few to no special education students in their classrooms; 13 educators 

(43% of participants) noted that 0-15% of the students in their classroom are special 

education students and 4 educators (13% of participants) noted that 36-100% of the 

students in their classroom are special education students. The district also serves a wide 

variety of students based on their socioeconomic status, for example 18 educators (60% 

of participants) noted that 71-100% of their student population receives free and reduced 

lunch while 3 educators (10% of participants) noted that 50% or less of their student 

population receives free and reduced lunch. By implementing purposeful sampling here, 

the researcher can gather a glimpse at the district as a whole by comparing schools across 

the entire district.  
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3.2.3 Data Collection 

The survey data was collected virtually. The link to the survey was sent out via 

social media. The link was posted to two educator groups on Facebook, where 

administrators approved the posting, which are for active educators from the specified 

district. The link was shared through an advertisement (Appendix 2) approved by the 

university. Educators were encouraged to share the survey link and advertisement in 

order to reach as many participants as possible.  

At the end of the survey was a section for participants to complete if they were 

interested in being contacted for an interview. After the research window closed, the 

researcher used purposeful sampling to gather a sampling of educators from across the 

district. The researcher contacted the educators and sent them the informed consent form 

and coordinated a time to meet virtually to host the interview.  

3.2.4 Data Analysis  

The raw survey data was taken from the software it was collected on and 

transferred into a Microsoft Excel spreadsheet. The responses with the same or similar 

answers were tallied together. The blank responses were also tallied for each individual 

question and section as a whole. The researcher combed through each grouping of 

questions to identify any trends or interesting percentages. The specific data is shared 

below. 

 The interviews were recorded, both audio and visual, with verbal permission from 

each participant. The raw interview data is qualitative in nature. The researcher did a 

quick transcribe just to summarize or write down key quotes from the participants. Then 

the data were analyzed using a Grounded theory following the constant comparative 
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method (Corbin & Strauss, 2008). This was accomplished by looking at the three 

transcribed interviews and going over each participant's answers to questions side by 

side, using inductive coding (Miles & Huberman, 1994) to identify views, strengths and 

challenges educators identified. This method worked well for this study because it 

highlighted similarities and differences between the participants’ answers. 
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CHAPTER 4. RESULTS 

4.1 Summary of Results 

Thirty elementary school educators from the district completed the online survey. 

The number of years of experiences vary between 2 years and 32 years of experience. 

The number of elementary grade levels taught vary from 1 to all 6 grade levels. Of the 

thirty educators who completed the survey, 12 shared what school they are currently 

working at, while 18 chose to not state their school by name. There are at least 10 schools 

represented by educator responses. Eleven educators volunteered to participate in the 

educator interviews, with five educators being selected for interviews. Of those five 

educators, three scheduled and completed educator interviews. The other two educators 

failed to follow through with scheduling an interview after receiving the consent forms. 

One educator stated that scheduling conflicts were the reasoning, the other educator 

ignored all communication from the researcher.  

4.2 Educator Survey Analysis 

4.2.1 Educator Background 

When analyzing how STEM is implemented in education it is important to look at 

factors that may play a role in an educator’s understanding, application, and 

implementation of the content as well as their “Educator Toolkit” or sets of skills they 

have that come from their own pre-service educator experiences and time spent as an 

educator. In order to look into these factors, a section of the educator survey provides 

educators an opportunity to share their teaching and non-teaching experiences that may 
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factor into their teaching pedagogy. Of the 30 educators who took part in this survey, 27 

(90%) responded to this section. 

         Beginning with pre-service time, more specifically undergraduate degrees held by 

the educators in this study, 63% of participants have a degree in education. Of those 

participants, 36% hold an undergraduate degree or minor in a content specific area, with 

13% of participants holding a degree in math education and 6% holding a degree in 

science education. This means that more than half of the educators surveyed hold an 

education degree. This is important to note since most undergraduate education programs 

include multiple content specific methodology classes to provide a deep level of 

understanding in the major disciplines and implementation strategies.   

Unfortunately, 47% of the educators surveyed stated that they had not taken any 

undergraduate level courses that address STEM education or any of the STEM 

disciplines. These data stand out as we cannot expect educators to have the knowledge of 

STEM content or strategies that lead to successful implementation if STEM is missing 

from their Educator Toolkit. Twenty percent of educators surveyed have taken at least 

one undergraduate level course in STEM or it’s disciplines. Only 6% of educators 

surveyed have taken five or more undergraduate level courses in STEM or it’s 

disciplines. These data suggest that about half of the educators fall into the category of 

having some exposure prior to the start of their career in STEM education. 

In addition, 19 (63%) participants had completed other college degrees outside 

elementary education. The other degrees held by the participants in this study included, 

special education (13%), English (13%), math (6%), technology (3%), educator leader 

(10%), and administrative/curriculum (9%). One participant holds a middle school math 
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certificate or endorsement. This data shows that the elementary educators in this district 

have a diverse background in preservice and educational studies. Sixty percent of 

educators surveyed did not have any graduate level courses that addressed STEM or it’s 

disciplines and twenty percent of the educators surveyed had taken one or two graduate 

level courses in STEM. 

         Another factor that needs to be taken into account when analyzing an educator’s 

background is how many years of experience they have in the classroom and what grade 

levels they have taught in the past. In the current study, 20% of educators surveyed have 

5 or less years teaching experience, 36% of educators surveyed have 6-19 years teaching 

experience, and 20% of educators surveyed have 20 or more years teaching experience. 

73% of the educators surveyed have experience in primary grades (Kindergarten, first, 

and second grade) and 67% of the educators surveyed have experience in intermediate 

grades (third, fourth, and fifth grade). Most of the educators have experience in multiple 

grade levels; only 7% have spent their entire educational career in the same grade level. 

Six educators have taught all 6 grade levels (Kindergarten-Fifth grade) with an average 

length of experience being 11.67 years. Three educators have taught five grade levels 

with an average length of experience being 22 years. Two educators have taught four 

grade levels with an average length of experience being 22.5 years. Five educators have 

taught three grade levels with an average length of experience being 19.67 years. Five 

educators have taught two grade levels with an average length of experience being 8.67 

years. Two educators have taught only one grade level with an average length of 

experience being 3.5 years.  
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On one note, the more time an educator spends in the same grade level, the more 

of an expert they become on the content they are teaching. On another note, the more 

exposure an educator has with different grade level’s standards and expectations can help 

build up a complex understanding of the content and skills associated with their current 

grade level. With every year of teaching experience under their belt, an educator gains 

many strategies, activities, and lessons to add to their “Teaching Toolkit”. A study was 

conducted in New York City Schools by Atteberry, Loeb, Wyckoff (2017) to analyze the 

effect of educators switching grade levels and its effect on student outcomes. This study 

found that there is evidence that by having educators switch grade levels can cause 

negative implications on student success. This study also found that students of 

historically underserved are more likely to be placed in the classroom of a recently 

switched educator. While this study noted a difference between a brand-new educator and 

a new-to-this-school educator, the outcomes are similar in terms of the length of time it 

takes for educators to get adjusted to their grade levels, schools, or even districts after a 

switch. 

 A similar study was conducted on schools in Michigan by Brummet, Gershenson, 

& Hayes (2017) and noted that there is a level of administrator-initiated and educator-

initiated grade switching in which the outcomes are positive on student success as well as 

positive outcomes for more experienced educators who remain in the same grade level 

for a longer duration of time, but simultaneously there are potentially harmful outcomes 

on student success when educators who are less effective or less qualified are placed or 

reassigned to low-stakes early grades. This study found that educators who switch grades 

are less likely to teach in a rural or high performing school and more likely to teach at an 
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urban school with a high volume of students who qualify for free or reduced lunch. 

Another group that is more likely to change grades is first, second, third, and fourth grade 

educators, meaning Kindergarten and fifth grade educators are less likely to switch grade 

levels. Both of these studies mentioned above discuss turnover rates and found that 

schools with higher turnover rates also have higher rates of educators switching grade 

levels. 

When unpacking how important the length of an educator’s career is, it is 

important to keep in mind that every year educators are growing as educators by 

participating in Professional Development (PD) sessions. The district in question requires 

all certified educators to attend at least 24 hours of PD each academic year. Educators are 

allowed to choose PD sessions that fit their goals as an educator. The educators surveyed 

were asked to reflect on how many hours of PD they participated in within the last four 

academic years that address STEM education. Of the educators surveyed, 23% said they 

did not attend any PD sessions that were addressed with STEM education. 23% said they 

attended about 3-6 hours worth of STEM Education PD over the last four academic 

years. Of the 30 educators, 27% said they attended about 7-18 hours of STEM education 

PD. 

4.2.2 Educator Efficacy 

The first section of the survey dealt with educator efficacy, or the educator’s 

confidence in teaching the specified subject area. There are two distinct types of educator 

efficacy the researcher was looking into, educator preparedness and educator confidence. 

30 educators completed the survey with three educators (10%) leaving the first section 

blank by not providing an answer to these questions. 
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When educators reflected on their own level of preparedness when it comes to the 

major disciplines within STEM education, 90% of educators surveyed said they felt 

prepared to teach mathematics in their grade level, and 76% said that they felt prepared to 

teach science to their 

students. In contrast, 

67% of the educators 

surveyed said that 

they felt prepared to 

teach technology 

applications to their 

students. When 

educators reflected on 

their own level of 

preparedness to teach 

engineering design at 

their grade level, only 26% said they felt prepared. These data reflected in Figure 4, 

suggest that most educators surveyed felt prepared to teach mathematical standards in 

their classrooms, a significant portion of educators felt prepared to teach science with 

slightly fewer educators feeling prepared to teach technology concepts in their 

classrooms. In contrast, very few educators feel prepared to teach engineering design in 

their classrooms at the elementary level. Across all academic standards that are expected 

to be taught in elementary classrooms, it would seem that the educators surveyed do not 

Figure 4 Educator Preparedness Results by Disciplines 
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feel that they have access, resources, or knowledge needed to ensure they are teaching 

engineering design standards effectively. 

The second component of educator efficacy is the educator’s confidence in 

teaching specific subject areas to students. 90% of educators surveyed felt confident to 

teach mathematics to their students, while 76% of educators surveyed felt confident to 

teach science to their 

students. These data 

shown in Figure 5, suggest 

that only 56% of educators 

were confident in teaching 

technology application to 

their students and 30% of 

educators were confident 

in teaching engineering 

design. The data from the 

survey suggests that 

educators' level of preparedness to teach a subject area is closely aligned to their level of 

confidence with teaching the topic. 

Teaching is an emotional and personal career, especially when working with 

young children. Educators often hear how critical it is to build relationships with their 

students, and while this is an important factor in student achievement, educators must 

also reflect on their own personal biases and relationship with subjects. It is not 

unreasonable to think that an educator has a strong connection to mathematics because 

Figure 5 Educator Confidence Results by Disciplines 
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they have a deep understanding of math from their own education as a student and years 

of utilizing math, where as an educator may feel less prepared and confident to teach 

engineering practices and design due to a lack of exposure to integrating engineering in 

an elementary classroom. The study mentioned previously that analyzed undergraduate 

students and their math anxiety and STEM outcomes, not only shows how important it is 

for anyone (educators especially) to identify their personal math anxieties but to also see 

how this type of subject related anxiety affects their teaching ability (Daker et al., 2021).  

These results are critical numbers that reflect how educators feel about the content 

they are expected to be teaching their students. Research was recently conducted in 

Pakistan by Hassan (2019) to find that the self-efficacy of educators in Pakistani 

secondary schools has a strong effect on students’ achievement. Similarly, Ross (1995) 

and Tournaki and Podell (2005) found that when educators believe in themselves as 

educators and when they believe in their students as learners that expectations can remain 

high and student success will increase. The data from the current survey suggests that 

educators have a low self-efficacy for teaching engineering design, which would likely 

lead to educators not incorporating engineering into their lessons. 
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4.2.3  STEM in the Schools 

To adequately analyze what STEM education looks like in elementary classrooms 

and what areas of growth there are within the district, it is important to look at how 

STEM is currently being taught 

in elementary schools. The 

first component analyzed 

within the survey is the 

frequency the subjects are 

taught, shown in Figure 6. 30 

participants took the survey 

and four (13%) of those 

educators did not provide an 

answer to this section. 

In an article published examining the implications of the No Child Left Behind 

Act regarding science education (Griffith, G., & Scharmann, L., 2008), the authors stated 

that during a 2006 meeting of the Council of State Science Supervisors a concern was 

voiced about a decrease in instructional time for science in elementary grades. One issue 

was stated that several educators reported a required [by administrations or district] 

decrease in instructional time for science and other academic areas that are not assessed 

by formal or standardized testing. The authors went on to address the concern of how 

science builds off the prior knowledge and knowledge gained in previous grade levels 

experiences. “This cumulative nature is why it is important for students to have an 

accumulation of knowledge over a number of years. Our research indicates the time 

Figure 6 Frequency of Teaching Disciplines 
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needed to provide the foundation layer of this knowledge is being decreased by the 

majority of the elementary educators” (Griffith, G., & Scharmann, L., 2008, p. 44).  

Another study broke down the connection between instructional time spent on 

science and accountability testing. This study conducted by Eugene Judson (2013) found 

that more instructional time within a week was devoted to science content in the states 

that have some type of accountability testing on science. More specifically, more time 

was allotted to science each week when fourth-grade students’ success on a state-

mandated science achievement test connected to accountability outcomes, including 

punitive consequences when students did not perform well on these assessments (Judson, 

2013). For the current study, the district has the expectation of science being taught in 

elementary classrooms and proving this by putting science lessons in their lesson plans. 

The educators in this study reported that four (13%) indicated they taught science daily, 

12 (40%) indicated they taught it weekly, and six (20%) indicated they taught it monthly. 

Although, over half of the educators surveyed (53%) indicated they taught science 

standards in their classroom at least weekly, two (7%) indicated they taught it once a 

month and two others reported they did not teach science at all.  

Based on the participants’ feelings toward teaching technology and engineering 

from the previous section of the survey, educators do not feel comfortable or  

competent with these standards. The data from the survey backs that statement up by 

outlining how frequently or infrequently the educators are engaging with students in these 

subject areas. Educators survey responses indicate that eleven (37%) educators do not 

teach technology to their students, four (13%) educators teach technology less than once 

a month, two (7%) teach it monthly, four (13%) teach it weekly, and five (17%) teach 
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technology daily to their students. Similar numbers are present for the frequency at which 

educators are teaching engineering practices to their students. Eighteen (60%) educators 

do not teach engineering to their students, two (7%) teach it less than once a month, three 

(10%) are teaching it monthly, one (3%) is teaching it weekly, and two (7%) are teaching 

it daily. As stated above, when analyzing the educators' feelings toward technology and 

engineering in regard to their own teaching and the frequency at which these two subjects 

are taught, a trend is noticeable – that educators need more support in order to teach these 

subject areas. 

When it comes to mathematics, the district has the same expectations as science; 

that math is to be taught daily. Twenty-one (70%) educators state that they teach math 

daily to their students, one (3%) educator taught math weekly, one (3%) taught math 

monthly, and three (10%) do not teach math at all. These educators teach other classes, 

such as special education, special area classes (art, library, etc.), or their team is 

departmentalized, meaning they teach one subject area to all the students within that 

grade level. 

The survey also addressed how frequently educators have students engaging in 

STEM. Three (10%) educators provide STEM opportunities daily, two (7%) educators 

provide STEM opportunities weekly, six (20%) educators provide STEM opportunities 

monthly, four (13%) educators provide STEM opportunities less than once a month, and 

eleven (37%) do not teach STEM at all to their students. Integrated STEM opportunities 

are valuable learning opportunities for students. The data from this research shows that 

about 50% of educators who participated in this survey are engaging students in some 

STEM opportunities in their classrooms. 
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There are a variety of STEM models that can be implemented in elementary 

classrooms, so it is important to address how students are provided time to have STEM 

experiences. One model that many schools chose to follow is providing a STEM Lab as 

an extracurricular class for students or incorporating STEM as a special area class. Both 

of these models call for grade levels or classes to attend this class on a rotation 

throughout the year or semester. Another model that schools could follow would be to 

departmentalize in each grade level. This would mean the students rotate to different 

educators who teach different subjects to the class. By participating in these models, 

educators are ensuring that students are provided specific time in their academic schedule 

to allow for some type of STEM opportunities. Of the 30 educators who participated in 

this survey, eleven educators (37%) said there is another educator that teaches STEM 

content to their students. Four educators (13%) said they are unsure if there is another 

educator who teaches STEM to their students. 

Educators were asked if there is a specific educator in their school who only 

teaches science or STEM content to all students or a particular group of students. sixteen 

educators (53%) said yes there is a specific science or STEM educator in their building. 

Those sixteen educators were then asked which students attended this class. One educator 

responded that only 4th grade students attend the class. Fifteen educators (50%) 

responded that all grade levels attend the class. Then educators were asked how 

frequently students attend this class. Eight educators (27%) said that students attended 

this class once a week. This follows the traditional special area class model. One educator 

(3%) said the students attend this class daily. Seven educators (23%) said that the 

students attend this class one week per month. This could be a STEM lab model where 
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classes rotate to attend this class on a different and unique schedule or this could be a 

modified special area model where classes attend the same special area for five 

consecutive days as opposed to having the same special area class on Mondays, the same 

special area class on Tuesdays, etc. One educator stated in the survey that there are some 

students who do not attend this science or STEM class but did not elaborate on that when 

provided an opportunity to do so.  

4.2.4 Curriculum and Resources 

This section asked for specific curriculum and resources that educators used when 

planning for STEM opportunities for their students. Of the 30 educators who participated 

in the survey, twenty-six (87%) responded to the questions in this section. When asked 

what set of standards educators utilize when planning STEM units, seventeen educators 

(57%) use Next Generation Science Standards, eight educators (27%) use Kentucky 

Academic Standards for Math, four educators (13%) use Kentucky Academic Standards 

for Technology. These standards are the ones outlined by the district that educators must 

use for lesson planning. 

         Collaboration is an important factor in successful and efficient education  

practices. 

When 

educators were 

asked whether 

they plan 

STEM 

experiences for 
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Figure 7 Who Plans STEM Experiences for Students? 
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their students alone or with a team of educators (Figure 7), nine educators (30%) state 

that they plan these STEM experiences alone. Five educators (17%) state that they plan 

these STEM experiences with a team of educators. Three educators (10%) state that they 

do both, plan alone and plan with a team of educators.  

         Another component identified in the Curriculum and Resources section of the 

survey was to find out who determines what resources can be used to teach STEM to 

their students (Figure 8). As mentioned previously, the district in which the study was 

conducted is flexible to support how STEM is taught in schools. Nine of the educators 

(6%) stated that their principal selects the resources, nine educators (30%) stated that the 

district chooses what resources they can use, three educators (10%) stated that the state 

chooses the 

resources, and 

five educators 

(17%) stated 

that a group 

comprised of 

these different individuals select the resources. Nine educators (30%) were unsure who 

determines what resources can be used to teach STEM. There are many factors that go 

into selecting what resources should be used in the classroom, some of which include the 

student population, student’s prior knowledge, affordability, and how many consumables 

are involved to name a few. One thing that this district does that is unique is provide 

every school the opportunity to utilize science kits. These kits are put together by the 

science department and correlate with NGSS. Schools and educators have the option to 
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opt out of using the district science kit or only utilize a portion of a unit. Ten educators 

(33%) state that they utilize the district science kits in their classroom to teach STEM. 

Eight educators (27%) state that they use other resources. Some of these other resources 

include creating their own units, finding resources online to implement, and using 

programs such as Code.org, Tinkercad, Minecraft, or Illustrative Math. One educator 

mentions using an engineering program but does not share the specific program they 

implement. 

          This district provides educators with science kits, as mentioned above. Educators 

were asked to share their opinions and experiences with these science kits, as shown in 

Figure 9. When asked about the science kits, five educators (17%) do not teach science to 

students, six educators (20%) do not use the science kits in their class, and fifteen 

educators (50%) utilize the science kits in their classrooms.  The next section of the 

survey asks educators to respond to their knowledge and opinions regarding the district 

science kits that are provided to them through the science department. Twelve educators 

(40%) think that the activities provided in the science kits are interesting to students, 

while six educators (20%) do not think these activities are interesting to students. Nine 

educators (30%) think that the science kits are organized, whereas thirteen educators 

(43%) think that the science kits are unorganized. Six educators (20%) stated that the 

instruction manuals were easy to access, while thirteen (43%) disagreed with that 

statement. Seven educators (23%) said that the instruction manuals were easy to 

understand, with ten educators (33%) stating that they are not easy to understand. eight 

educators (26%) said that the resources that were not included in the kits but used for the 

units are easy to access, while eleven educators (36%) said that those resources are 
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difficult to access. Six educators (20%) stated that the resources not included in the 

science kit are easy to understand while eight educators (26%) stated that they are 

difficult to understand. Eight educators (26%) said they believe the activities within the 

science kits help develop students’ problem-solving skills, whereas nine educators (30%) 

disagree with that statement. Twenty-one educators (70%) agree that the science kits 

provide many opportunities for students to work with their peers. None of the 

respondents disagreed with this view. Five educators (16%) stated that they believed the 

activities in the science kits address STEM, while eight educators (26%) stated that they 

do not believe the activities address STEM. six educators (20%) said they think the 

science kits provide many opportunities for the integration of multiple content areas, 

while nine educators (30%) think the kits do not provide many opportunities for cross-

curricular integration. 

The information gained from this section of the survey is vital in understanding 

the motive behind the implementation and understanding of elementary science and 

STEM within this district. While the district supplies these science kits to all elementary 

educators, it would seem there is some confusion centering around the ease of use with 

Figure 9 Educator Participant Opinions on District Provided Science Kits 
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this resource and the curriculum. The educators who responded to this survey have 

outlined that the science kits are not organized well, and the instructional material is not 

easy to access or understand. This could be a factor in why some educators choose not to 

use the science kits in their classrooms. One positive note from this section is that so 

many of the educators agree that the science kits provide many opportunities for 

collaboration for their students. Collaboration and dedicating time in the classroom to 

allow for students to work together with their peers is an expectation across almost all 

content areas now, as this is highly integrated in most models of effective teaching and 

learning strategies. For example, Dean and Marzano’s Classroom Instruction that Works 

(2012) includes cooperative learning, Gregory and Chapman’s Differentiated 

Instructional Strategies (2002) outlines several different grouping methods for 

cooperative learning in the classroom, and there are even entire cooperative engagement 

and learning models that allow time for students to work together in different grouping 

techniques such as the Kagan Strategies (Kagan, S., & Kagan, M., 2009). Collaboration 

and cooperative learning are a critical part of Thibaut’s (Thibaut et al., 2018) and 

Stohlmann’s et al.’s (2012) theoretical frameworks mentioned in section 2.1 “Defining 

Stem”. 
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4.2.5 Strategies 

Educators are life-long learners, and the face of education evolves every year with 

new students, meaning new tools and strategies to help facilitate learning. When 

analyzing STEM education, it is important to investigate the strategies that are being 

utilized in the classroom. The survey, Appendix 1, listed specific research-based 

strategies for educators to mark which ones they use to teach STEM content and how 

frequently they utilize the strategy, as shown in Figure 10. This section provides a 

glimpse into what is currently happening inside elementary classrooms across the district 
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in regard to which research-based strategies are being implemented. 13 educators (43%) 

use Cooperative Learning strategies and Videos or Images; 12 educators (40%) use 

Computer Simulations/Apps and Problem-Based Learning; 11 educators (36%) Build 

Physical Models, Inquiry-Based Instruction, Differentiation, Setting Objectives and 

Providing Feedback, Identifying Similarities and Differences, Graphic Organizers, Direct 

Instruction, and Whole Group Discourse; ten educators (33%) use Physical Models, 

Student-Led Projects, Reinforcing Effort and Providing Recognition; nine educators 

(30%) use Small Group Discourse; 8 educators (26%) use Summarizing and Note 

Taking, Guest Speakers and Experts in the Field, Homework and Practice, and Writing a 

Scientific Argument; one educator (3%) uses other strategies, but did not identify what 

strategies they utilize; seven educators (23%) did not answer this section of the survey; 

nine educators (30%) surveyed noted that they do not teach STEM content to their 

students.   

This snapshot of data provides some interesting insight into gaps that can be 

occurring throughout the district, when compared to the Next Generation Science 

Standards. NGSS is the curriculum used by the district and state and NGSS outlines 

science practices, such as “Developing and Using Models”, “Planning and Carrying Out 

Investigations”, “Engaging in Arguments from Evidence”, “Obtaining, Evaluating, and 

Communicating Information”. These practices go hand in hand with some of the 

strategies listed above. For example, Engaging in Arguments from Evidence can be 

achieved through having students engage in Writing Scientific Arguments, and Planning 

and Carrying Out Investigations can be achieved through Student-Led Projects. With that 
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alignment to the standards and science practices, one would hope for more engagement 

with those strategies than can be seen from the data. 

The educators rated the frequency at which strategies were implemented in STEM 

by using “always”, “often”, “sometimes”, and “rarely”. Figure 10 not only shows the 

percentage of participants who state that they use those strategies during STEM 

instruction in their classroom, but Figure 10 also shows how often educators state that 

they use those strategies. Of the nine educators that utilize small group discourse, three of 

them do so always when teaching STEM, five of them do so often, and one of them do so 

sometimes. Of the 11 educators that utilize whole group discourse, four of them do so 

always when teaching STEM, six of them do so often, and one of them does so rarely. 

When analyzing the data for these two questions, it was noted that the educators that use 

small group discourse are also the educators using whole group discourse. 

         Inquiry-Based Instruction, Problem-Based Learning, and Student-Led Projects are 

three models of STEM education that are very popular in education. Problem-centered 

learning (Problem-Based Learning), Inquiry-based learning, and Design-based learning 

(Student-Led Projects) are three of the five principles of STEM education, according to 

Thibaut et al.’s theoretical framework (2018). These three models also show up in 

Stohlmann et al.’s theoretical framework (2012) as well. Inquiry is a classroom practice, 

as well as posing questions with solving real world, culturally relevant problems that are 

student centered involved with lesson planning. According to The Inquiry Synthesis 

Project (D. D. Minner, A. J. Levy, & J. Century, 2010), which studied and synthesized 

138 research projects that dealt with the impact of inquiry science on K-12 science 

education, 51% of their studies showed positive impacts of inquiry education on student 
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achievement. This synthesis showed that students engaged in deeper, active thinking 

when engaged in Inquiry-Based Instruction. The authors also mentioned that students 

engaged with many opportunities to experience Inquiry-Based Instruction did statistically 

better than students who engaged in fewer opportunities with the same experiences. Of 

the 11 educators in the current study who utilize Inquiry-Based Instruction (IBI), four of 

those educators always use IBI, three of those educators use IBI often, and four of those 

educators use IBI sometimes.  

Problem-Based Learning (PBL) is not a new concept within education. 

Commonly, PBL involves teams of students working and learning together to solve 

realistic problems. This exploration into complex problems allow for students to think 

critically, form memorable connections, and collaborate with peers. According to Allen, 

Donham, and Bernhardt (2011), PBL requires the educator to step back from the 

traditional lecture and lab structure to a facilitator of the problem-solving process while 

students dive into the role of self-directed learner. With this shift the educator monitors, 

provide support when students need it, and probe with thought-provoking questions. “The 

PBL classroom is, after all, a place that is lively with controversy, debate, and peer-to-

peer communication-providing both faculty and students with immediate and 

unmistakable evidence of their competencies and understandings of and about what 

matters.” (Allen et al., 2011, p.27) Of the 12 educators in the current study who utilize 

Problem-Based Learning, four of those educators always use PBL, five of those educators 

use PBL often, and three of those educators use PBL sometimes. 

Student-led Projects (SLP) is a common part of elementary education. They often 

are used as culminating experiences at the end of an instructional sequence to extend 
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learning. Students may produce artifacts such as posters, presentations, reports, plays to 

demonstrate learning. The educators frequently assigns students to groups and may assign 

a topic for students to investigate. Specific instructions are created by the educators for 

the students along with rubrics that identify expectations. Students often select groups 

based on an interest in pursuing a sub-driving question. Students also plan their 

investigations with feedback from the educator and class peers. Of the 10 educators in the 

current study who utilize Student-led Projects (SLP), three of those educators use SLP 

often and seven use SLP sometimes.  

The data gathered from educators on these strategies they report are implemented 

in the classroom, suggests that educators are utilizing student-centered strategies for 

STEM. More data would be needed here to identify the true purpose and implementation 

of these strategies and projects in action in their classrooms. For example, observations or 

collection of student project data could be utilized here for more insight into exactly how 

these strategies are put to use in the classroom. The data here is promising in that we see 

some engagement in STEM student project design strategies, even if it has not reached 

the highest level of implementation.  

The participants, whether intentional or not, follow some components of both 

Thibaut’s (2018) and Stohlmann et al.’s (2012) theoretical frameworks when it comes to 

their implementation of STEM education. The data suggest that educators in the district 

are attempting to incorporate some of the key principles within Thibaut’s framework. 

Specifically, they identified incorporating cooperative learning strategies frequently. 

There seems to be some degree of the remaining three principles: problem-centered 

learning, inquiry-based learning, and design-based learning. However, there is a 



54 

limitation of the survey where educators did not elaborate on their understanding of these 

terms and activities or explain the full extent of what these might look like in their 

classrooms. Due to district guidelines for safety during the COVID-19 pandemic, 

observational data could not be collected from educators at this time. Future studies 

would benefit from incorporating observations data to support survey data results. 

In regards to Stohlmann et al.’s framework (2012), there are some Teaching 

components present within the district, such as problem solving based, student centered, 

real world and cultural relevancy within the scope of Lesson Planning, and Classroom 

Practices such as cooperative learning and inquiry. The Support section of Stohlmann et 

al.’s (2012) framework is what seems to be lacking from the educators in this district, 

with only 26% of educators surveyed using vital community resources such as guest 

speakers or experts in the field. The data is inconclusive as to which framework the 

educators prefer or know about, but it is evident that the groundwork is present. The 

educators seem to be working toward the goal of integrated STEM. Educators noted that 

they may not be actively using the district provided resources, but they are teaching to 

some degree the STEM disciplines utilizing STEM activities and strategies in their 

classrooms, with 70% of those surveyed stating that they implement STEM to some 

degree in their classroom. 

4.2.6 Strengths and Challenges 

This section of the survey probed participants to identify their own personal 

strengths and challenges are when it comes to teaching STEM to their students. This is 

where the educator’s self-efficacy and knowledge of the content along with classroom 

management come together with the expectations from school administrators and district 
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school board. Of the 30 educator surveys, six educators (20%) did not complete this 

section, two educators (6%) stated that they were unsure or did not feel like they had any 

strength, two educators (6%) stated that they had interest in the content, seven educators 

(23%) stated that creating or implementing engaging and hands-on lessons/experiments 

were a strength in their classroom, 14 educators (46%) stated that specific components of 

the STEM content was a strength when implementing STEM in their classroom. By 

breaking these responses up and classifying them based on the main STEM components, 

five educators (17%) felt that their understanding of the science content or their science 

background is a strength in their classroom, four educators (13%) felt their knowledge of 

a variety of technological resources is a valuable asset to their classroom, one educator 

(3%) said that their ability to implement units with the engineering design process is a 

strength, and four educators (13%) stated that they believe that their understanding of the 

math content or their mathematics background is a strength in their classroom. These data 

shows that there is a foundation of basic concepts in educator’s toolkits. The knowledge 

is present in classrooms every day. The next step would be to take a look at the 

challenges the educators face that may be hindering the implementation of STEM in their 

elementary classrooms. 

         Analyzing the challenges that educators face daily when implementing STEM 

help to uncover possible barriers limiting educator implementation of STEM in the 

classroom. Of the 30 educators who participated in the surveys, six chose not to answer 

the questions and eight educators felt that this question did not apply to them, 15 stated 

that they had limited time in the classroom, suggesting time allotted to other subjects 

might be hindering their ability to implement STEM curriculum. Other challenges 
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educators noted were limited access to resources (13 educators). These responses suggest 

that although the district provides resources to elementary educators, the educators who 

are attempting to implement STEM may be struggling to find and implement effective 

and organized resources in their classrooms. In addition, six educators indicated they 

have limited knowledge of STEM and six educators noted they have limited experience 

when it comes to implementing STEM. One of the 16 educators who answered the 

question on challenges also noted that their own knowledge on technology is a challenge. 

One would hope that educators who fall in these categories will seek Professional 

Development or Professional Learning Communities (PLCs) that focus on STEM 

education to gather tools and resources, as well as learn from their colleagues. Other 

challenges educators noted included student behavioral issues (seven educators), limited 

support from administration (six educators), and teaching grade levels in which STEM is 

not tested (five educators). Three educators indicated their schools focused on reading, 

writing, and mathematics rather than STEM.  These data illustrate common challenges 

educators face in the classroom.  

Educators' responses reflect similar challenges reported in previous studies (e.g., 

Ejiwale, 2013; Margot & Kettler, 2019; Shernoff et al., 2017). Like educators in this 

sample, a review of the research literature identified pedagogical challenges, curricular 

challenges, educators’ concerns about student behaviors, assessments challenge, and lack 

of educator support as common barriers to implementing STEM (Margot & Kettler, 

2019).  

This relates to an educator’s management style and the school’s protocol for 

student disruption. A huge factor in STEM education success is having good 



57 

relationships with students and having students maintain a good relationship with their 

peers. That includes consequences both positive and negative for any disruptions to 

educational time. One educator mentioned that having students with disabilities can be a 

challenge when implementing STEM, six educators noted that they have limited support 

from administration when it comes to STEM, five educators mentioned that their grade 

level is not tested on STEM concepts (state standardized testing), and three educators 

mentioned that their school focuses on other subjects over STEM; reading, math, and 

writing are focused more than STEM. These numbers paint a picture that some schools 

within the district are lacking the support and understanding from administrators, whereas 

if the administrators were encouraging STEM in the classroom and making sure that 

educators of all grade levels were ensuring their students had STEM experiences in the 

classroom educators might feel differently about STEM. 

         All these challenges combined show where educators are struggling and what 

they need more support with inside the classroom when teaching STEM. This is just a 

snapshot of a handful of educators in the district who are implementing STEM in their 

classrooms. The educators who noted that they do not teach STEM in their classrooms 

can provide valuable information as to what challenges they face and why they do not 

teach STEM in their classrooms. 

         At first glance of the data, the numbers are similar, in regard to which challenges 

the most educators face. These educators said that the following challenges limit their 

ability to teach STEM in their classroom; limited time (12 educators), limited access to 

resources (11 educators), limited educator knowledge (eight educators), limited 

experience teaching STEM (eight educators), student behavior issues (five educators), a 
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focus on other subjects (two educators); reading, math, writing, phonics, and that they 

only teach social studies and science when it is incorporated with other subject areas, 

their grade level is not tested by state standardized testing (three educators), special needs 

students (three educators), limited support from administration (three educators), limited 

space (one educator). 

         With time, resources, knowledge, and experience being the leading factors that 

affect if educators can implement STEM in the classroom, one thing that can be done to 

encourage more educators involved in the implementation of STEM in the Elementary 

grades would be to develop professional learning communities centered toward STEM 

and sciences. According to Schon (1983), educators should engage in on-going, critically 

reflective teaching. One group of researchers conducted a study to analyze the connection 

between educator knowledge development and STEM content in a PLC setting (Vossen, 

Henze, De Vries, & Van Driel, 2019). This qualitative, multi-case study found positive 

implications in the classroom when research and design are connected inside a classroom 

through PLCs. There are several different options for what PLCs can look like in a school 

or a district, which will be discussed later, in the section on recommendations for future 

research. 

4.3 Educator Interview Analysis 

In addition to the survey, three educators were interviewed to learn about their 

views and preferred pedagogies for teaching elementary STEM. The participants come 

from three different schools within the district and had unique perspectives to share 

regarding STEM in the district. 
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Interview #1 

         This educator is a fourth-grade educator. Her school departmentalizes in grades 

four and five. She teaches only science to the fourth-grade students. Her school has a 

technology class that students attend as a special area rotation, which covers robotics, 3-

D printing, and coding. She has 15 years teaching experience. 

Interview #2 

         This educator is a first-grade educator. Her school offers a STEM lab for all grade 

levels. STEM and science are not taught in her classroom, other than a couple units that 

are heavily integrated with other subject areas. She has 20 years teaching experience. 

Interview #3 

         This educator is a second-grade educator. Her school offers a STEAM lab for all 

grade levels. She has taught science minimally during her teaching career. She has 8 

years teaching experience. 

 

What does STEM education mean to you? 

         All three of the educators agree that STEM means Science, Technology, 

Engineering, and Math. Only one educator addressed the integration of the four subject 

areas to provide a deeper understanding of the skills and concepts for students. The 

educators shared details about each component in their classrooms or schools if 

applicable. The three educators have varying opinions on the district-provided science 

kits. Educator #1 relies heavily on the district science kits to teach science. Educator #2 

does not teach science, therefore does not use the district science kits. Educator #3 has 

used the science kits but not often. The explanation of what technology looks like in the 
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classroom is a basic level of technology, with educators having computers, a SmartBoard, 

and maybe a class set of iPads. All the educators explained that engineering in 

elementary is having students work through the engineering process during a unit, 

traditionally this would be building a structure such as a bridge or a tower. Educator #1 

does not teach Math to her students, as they departmentalize, but the other educators are 

engaging students in math lessons daily. 

 

Why is it important for students to learn STEM? 

These educators were asked why STEM is important for their students. They 

responded by stating that STEM is engaging, teaches critical thinking, problem solving, 

and exposes students to unique problems. Educator #1 expanded on those thoughts by 

saying that it is important for students to understand the reasons behind things that 

happen in the world we live in, such as how your car works and diagnose problems or 

reasons why the gas prices have increased as a non-renewable resource. They all 

addressed that in the world we live in today there is a high probability that their students 

may end up working in the STEM field. 

 

If I walked into your classroom, and you were teaching a STEM lesson, what would 

I see? 

At these three schools, students are engaging in some variation of STEM, 

although it may not be labeled STEM or a fully integrated STEM model. The educators 

all agree that a STEM lesson should be hands-on, active, and have students engaging in 

productive talk with their peers. All three addressed having students in various groups for 



61 

the lesson and having the educator as a facilitator with all materials ready prior to the 

beginning of the lesson. Educator #2 mentioned the importance of having students 

planning, building, then testing and rebuilding to make any improvements. 

 

What kinds of instructional resources do you use when planning your STEM 

lessons? 

         The educators addressed using the district science kits, but that does not fully 

involve all aspects of STEM in every lesson, so adjustments are made, or resources are 

pulled elsewhere. The educators explain that they may research and find ideas online 

from educator collaborative sharing websites since there is not a formal STEM 

curriculum provided by the district. The schools that have specific STEM/STEAM labs 

have some type of engineering curriculum that either the school has purchased, or the 

individual educator has purchased. 

 

What kinds of professional development and coursework have you had related to 

STEM? 

         These educators have been engaged in very few professional development 

programs or coursework regarding STEM. Educator #1 has attended the professional 

development offered by the district. These PD sessions are separated by grade level and 

cover materials that come in the district provided science kits. During these PD sessions, 

the facilitators walk educators through the standards and content covered by the unit and 

provide time for educators to complete activities from the unit to help them see these 

activities through the eyes of their students. The district has four grading periods and 
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supplies one science kit per grading period. Educator #1 stated that since she has been 

teaching science at her grade level for so long, she no longer needs this type of 

professional development as she is very familiar with her grade level standards, content, 

and kits. Educator #3 also mentioned having attended one of these professional 

development sessions in the past and she explained that it was very helpful in making 

sure the educators understood the content and understood the materials provided in the 

kit. Although Educator #3 stated that her school provides so much professional 

development in house that she rarely needs to attend district professional development 

sessions, especially since the incentive to complete these sessions is simply to meet the 

mandatory 24-hour requirement each year. She noted interest in receiving additional 

compensation for attending professional development opportunities beyond the 24 

hours.   

 

How do you address the specific needs of your students? 

         The educators all explained that the only way to truly plan for the specific needs 

of their students was to get to know them; what motivates them, who they work well 

with, what their levels are, etc. In general, they outlined assessing students and planning 

for modifications for students who need scaffolding and extra support. Every educator 

addressed the importance of vocabulary and prior knowledge by stating that they do a lot 

of front loading or more at the introduction of the lesson. They all outlined using supports 

such as fill in the blanks, sentence stems, or picture supports when needed. Every 

educator also mentioned how critical grouping students can be, especially with the 

varying levels in the class and their female students. Educator #3 stated that she has seen 
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a high number of her female students tend to be shyer and more introverted. She 

explained that checking on those students and encouraging their participation within their 

groups is key to their success. Educator #1’s school offers a STEM for Girls group which 

meets during the school day and in the past has completed a book study and coding, 

robotics, and conducting experiments, make sure students see themselves represented in 

the work they complete and make it relatable to their experiences. 

         All three schools serve English as a Second Language students, which means 

some if not most of their students speak a different language outside of school. The 

educators explained that this critically impacts the students' understanding of vocabulary 

and terminology. Two of the educators stated that they have students from other countries 

or cultures as well and explained how important it is to allow those students time to share 

what experiences they can bring to the classroom. 

         One educator stated that their school grouped students in an “AP” class that 

allowed for the more advanced students to be in that class. Another educator expressed 

what it was like to teach non-readers and explained how difficult it can make STEM, 

much less any lesson since those non-readers need picture supports or directions to be 

read to them which means they are losing some independence during their activities. She 

also explained that the key is to find the sweet spot where students fall in the Zone of 

Proximal Development; meaning the work is challenging without pushing a student to the 

point of frustration. 
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What are your strengths when implementing STEM in your classroom? 

The educators list planning hands on investigations, differentiating for students, 

flexibility and balancing the controlled chaos including having different groups of 

students in different stages of investigation within their classroom as some strengths. 

Educator #3 expressed her most valuable strength in regard to STEM education as 

understanding the science content. She had a background of chemistry and biology as she 

is certified to teach middle school science. 

 

What are the challenges you face when implementing STEM in your classroom? 

Educator #1 explained a huge challenge for her is access to resources including 

the increasing cost of technology. She explained that there are grants or workshops that 

educators can complete within the community and some of those from community 

stakeholders offer free resources to educators after completion. These do typically require 

educators to take time outside of their workday or use their personal time to complete. 

Educator #2 outlined a huge challenge she faces in the classroom, which is the 

focus on other subjects. She said there is not enough time in the day to do it all and 

explained there have been times in her career where a lesson was moving, and students 

were immersed in it but as an educator you have to stop in order to change subjects 

because you have to hit all the essentials in a day. She said this was her experience with 

science in the past. She also explained that a challenge she sees with STEM is that you 

need to have all materials ready and available for students, which takes time outside of 

instruction and then space in order to keep materials in the classroom whether it is to 
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store them when you are not using them or to keep them out and accessible during the 

time of the investigation. 

Educator #3 shared her list of challenges which include limited time, limited 

experiences with STEM, limited access to resources that truly involve STEM and not just 

science, and little to no PD/trainings within the district. She went on to explain what she 

meant by limited time within the classroom, explaining that time gets chipped away with 

transition time, such as bathroom breaks, the playground being on the other side of the 

campus, moving the class from place to place, and the time it takes to complete STEM 

investigations. She explained that sometimes you can’t rush these investigations, or they 

have time sensitive variables that you can’t just let sit on the desk during a special area or 

overnight. 

The educators then shared how they could overcome these obstacles. All three 

educators agree that one solution to solve the challenges and problems they have 

experienced in schools would be to have a specific STEM curriculum and dedicated 

materials that are provided to educators or money allocated from schools specifically to 

help educators acquire STEM resources and supplies. These educators expressed that 

there are funds out there or materials they could purchase themselves, but that is a lot of 

time and money on their part. Educator #3 stated that in a perfect world she could 

purchase things like that for her class or at least have easier access to reimburse educators 

for the material and supplies they purchase for their classroom. The educators all agreed 

having designated PD opportunities that covered STEM specifically would be good for 

the district but acknowledged that those PD sessions may be out there already, and they 

have missed them or aren’t seeking them out. Educator #1 discussed that during the last 



66 

school year she was in contact with another fourth-grade science educator from a 

different school within the district. They began organically working together almost in a 

Professional Learning Community (PLC). The idea of providing on-going guidance and 

support throughout the school year including ensuring educators to work in a PLC group 

that focused on STEM is something that Educator #3 discussed as well. 

Educator #2 stated that allowing kids to learn at their own pace with support and 

reassurances but balancing that with the kids who already have it and need to move on to 

the next thing before they get bored is a struggle, especially on a strict schedule. One 

factor that she states that can combat that is using designated time to provide students the 

specific support or enrichment they need. She explained something called WIN Time 

(What I Need Time) that is based on assessments or baseline data. During WIN Time 

students are grouped based on similar gaps in their understanding or similar mastery 

levels on certain skills. Those groups are then given practice, extra lessons, supplemental 

activities, or independent studies based on what they need on the assessments or data. 

 

Is there anything else you want to tell me about your experiences with teaching 

STEM? 

         Educator #1 stated that something she would need to be more successful with 

implementing STEM in her classroom would be smaller class sizes. She stated that this 

would be helpful in every subject, in every grade level, and help in all aspects of 

classroom management. Educator #3 also mentioned the importance of class sizes in 

regard to her experiences during the last school year. She explained the benefits she saw 

when she had less than 15 students each day, such as providing more one-on-one time to 
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work with students and quicker transitions which in turn allow for more time to complete 

investigations in the classroom. 

         Educator #1 mentioned her thoughts on pre-service programs and on-going 

education in regard to STEM education. She mentioned wanting colleges to better 

prepare educators for implementing STEM in their classroom. She recognized that a lot 

of elementary education programs cover the basics in subject areas but don’t go in depth 

with specific subjects and she mentioned that some colleagues of hers received a 

bachelor’s degree in a different field and then received a master’s in education or literacy 

or fall into this career with little to no background in STEM. She also explained how vital 

observations and collaboration among educators is when it comes to on-going learning by 

educators. She said that by allowing educators to see what others are doing in their 

classroom or meeting to discuss specific goals, they can share what works, what doesn’t 

work, share new ideas, and encourage colleagues. She understood that ensuring that 

something like that is readily available to educators means time and money as well as 

logistically planning and ultimately taking an educator out of their classroom during their 

instructional time, which means planning for substitutes or classroom coverage. Educator 

#1 had one last thing to say about STEM education in elementary schools and that is what 

she sees happening in schools is a disservice to the students. She said that after whatever 

minimal exposure they have to STEM (and science), the students then go on to middle 

and high school and are “thrown into it”. She said that she wishes there was space and 

time dedicated to vertical alignment between elementary educators with middle and high 

school educators, where elementary educators could ask what the most vital standards are 
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that they need students to come in with an understanding, including what vocabulary they 

need. 

         Educator #2 shared that she has seen her students very enthusiastic about STEM. 

She shared some positive experiences she has seen from her students. She explained that 

in the beginning of the year the STEM Lab educator and the homeroom educators for her 

grade level collaborate on a plant unit. She stated that her students bring their knowledge 

back to the classroom and with them on their first field trip of the year, a farm, and even 

at recess. She also shared similar happenings with a big unit on shadows. Over the course 

of her teaching career, she has seen high interest and enthusiasm from students in STEM 

concepts at her current school with a STEM Lab, compared to the schools she has been at 

with no STEM Lab. 

         Educator #3 shared that she thinks that elementary schools should teach STEM 

more often. She went on to share her own experiences with science starting at a young 

age. Teaching at an inner-city school, she recognizes that she was able to experience 

science at home and in her community, where-as her students do not have the same life 

experiences outside of the classroom. She feels that her school, along with several others 

in the district, just don’t have time due to behavior problems or the focus on reading. She 

expressed understanding of how critical it is for students to be able to read and in a 

school like hers, many students are behind grade level in reading. She stated that students 

must be able to read to understand and learn the other subject areas. She mentioned how 

supportive her principal is; that her administration understands why her time is divided 

like it is among the subjects, but that they also are starting to encourage educators to 
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implement STEM by asking for the upcoming school year what STEM specific resources 

or materials they need. 
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CHAPTER 5. DISCUSSION, CONCLUSION, AND IMPLICATIONS 

This study explored the preparedness and experiences of elementary educators to 

teach STEM in a large urban school district in the southeastern United States. The 

overarching research question guiding this study was, “How prepared are in-service 

elementary educators to teach STEM education in their classrooms?” Five sub-driving 

questions framed the data collection and analysis for this study. They include: 1) How did 

the educator’s education, preservice and professional development, address STEM 

education? 2) How confident do elementary educators feel teaching STEM in their 

classrooms? 3) What pedagogies do elementary educators prefer when teaching STEM 

education? 4) What teaching strategies do educators identify they are utilizing when 

implementing STEM? 5) How do the views of elementary educators regarding STEM 

compare across the district? The answers to these questions are discussed in this chapter 

in the context of educators to the survey and interviews. The remaining sections of the 

chapter present the conclusions and implications of the results and identify limitations of 

the study.  

5.1 Discussion 

This study aimed to analyze the perceived preparedness of elementary educators in 

teaching STEM. The researcher’s second hypothesis addressed this by stating that most 

educator education programs do not offer more than a basic understanding of STEM or 

its disciplines and there are a few PD opportunities throughout an academic year but that 

educators are not engaging in those sessions. Looking at the data from the educator 

survey and the analysis of the results suggest that the educator’s education does not fully 
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prepare them to teach STEM on the elementary level. Of the 19 participants (63%) who 

received a degree in education, 13 participants (68%) did not have any preparatory 

coursework in STEM or STEM disciplines. Majority of participants earned a broad 

education degree, elementary education to be specific. This means that the educator’s 

step into their own classroom on day one of their career unprepared to teach STEM to 

their students. Looking into the educator’s professional development history, we see a 

similar trend; with a little over half of the participants having had little to no PD sessions 

that covered STEM topics. This means that educators come into the profession 

unprepared to teach STEM content, then they are not seeking out or required to 

participate and learn current STEM curricula or methods. The data supported Hypothesis 

2:  Elementary educators in the district that were surveyed indicated they have little 

training to teach STEM topics.  

 This study also aimed to find common themes among the educators in regard to 

their perceived confidence in teaching STEM to their students. Based on the data from 

the survey, the participants felt fairly confident in teaching most of the STEM disciplines 

to their students, with the exception of teaching engineering. While the educators may 

have felt confident in teaching, they did not feel the same with preparation. Math and 

science are rated higher by participants than technology and engineering. During the 

educator interviews, all three participants stated that they feel unprepared to teach at least 

one component involved in STEM due to a lack of training or preparation. Educator #2 

stated that if she had training, she would feel more comfortable attempting to include 

engineering in her lessons.  This shows a huge gap in elementary STEM teaching across 

the district, educators perceived confidence in teaching technology and engineering.  
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 This study sought to identify the pedagogy behind participants who implement 

STEM in the district. Three theoretical frameworks were described in the literature 

review chapter: Mpofu’s (2019), Thibaut et al, (2018), and Stohlmann, Moore, and 

Roehrig (2012). There are strong similarities between each of these frameworks, but they 

are uniquely different as well. Mpofu’s framework details the level of STEM disciplines 

integration with each other and other subject areas, Thibaut’s framework focuses on what 

key principles should be included when STEM curricula is selected or created, and 

Stohlmann et al.’s framework dives deeper into criteria selection for STEM curricula by 

including supports outside the classroom, what happens in the classroom, educator 

efficacy, and materials needed for success. Based on the educator surveys and educator 

interviews, most of the participants who implement STEM to some degree reported 

following a level in Mpofu’s theoretical framework. This framework allows educators to 

fall into different levels of STEM implementation from Level 1 S-T-E-M to Level 5 

SMATE (STEAM as it is more commonly known in the United States). There is some 

evidence of Thibaut et al.'s framework being present within the district by analyzing the 

units that educators are implementing. Thibaut’s five principles showed up in this study 

when educators shared which strategies they implement and what they expect to see 

during a STEM lesson, such as collaborative work and design-based learning. The 

researcher’s third hypothesis states that educators who teach STEM view themselves as a 

facilitator, while the educators who do not teach STEM view themselves as the one 

possessing and passing on knowledge. This hypothesis is rejected based on educators’ 

survey responses. Specifically, participants shared that they are using inquiry-based 

instruction, problem-based learning, and student-led projects in the classroom. These 
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strategies are key in allowing students to guide their own learning. However, these are 

self-reported data. Further study is needed that includes classroom observations of 

educators during STEM units to learn how closely their implemented instructional 

strategies match those they reported in the survey.   

 The researcher’s first hypothesis addressed the strategies educators most often 

utilized in STEM instruction, by stating that every individual educator must use their own 

pedagogy to understand what STEM education is. The hypothesis was that over half the 

educator’s would view STEM as stand-alone subjects (Mpofu’s first level) rather than 

full integration of all disciplines (Mpofu’s fourth and fifth levels). This hypothesis is 

rejected due to the fact that participants were able to explain that STEM is most effective 

when the disciplines are integrated. Educators on the survey showed an understanding of 

the difference between teaching science and teaching STEM. However, observational 

data is needed to provide evidence that the level(s) of integration of disciplines is 

implemented in educators’ STEM instruction.   

 This study aimed to collect and compare elementary educator’s views towards 

STEM education. The district mandates that science instruction should happen daily in 

elementary classrooms, or at least weekly. Participants reported the frequency at which 

they teach each discipline and STEM, which showed that most participants are engaging 

students in math (77%) and science (73%) at least monthly in their classroom. Only a few 

participants are engaging students in technology (37%) and engineering (20%) and 

STEM (37%) at least monthly in their classroom. The researchers fourth hypothesis 

stated that less than half of the educators are implementing STEM in their classrooms. 

This hypothesis is supported with these numbers.  
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Analyzing the educator’s perceptions of their strengths and challenges also 

provides valuable insight into their views and self-efficacy. The participants in this study 

provided their strengths when teaching STEM in the survey. The researcher found it 

interesting that 13 participants did not provide a strength or did not know what their 

strength was in regard to teaching STEM. This suggests that 13 of the 30 educators 

surveyed do not feel that they have any strengths in regard to STEM, including general 

educator skills such as lesson planning, assessment, organization, etc.  

The participants had several more challenges to share, although six participants 

did not respond to these questions. Limited time and limited access to resources were the 

most commonly reported challenges that educators face when implementing STEM. The 

participants who do not implement STEM in their classroom shared what barriers prevent 

them doing so such as limited access to resources, limited knowledge, and limited 

experience. It is intriguing to note that both subgroups of participants (those who teach 

STEM and those who don’t) responded that limited access to resources is a barrier.  

The district in which the surveyed elementary educators work provides them with science 

kits as a way to support science and STEM being taught in the elementary grades. 

Educators were asked to give honest feedback on the effectiveness and ease of access of 

the science kits. The majority of participants noted that the science kits spark interest 

within students and that they provide many opportunities for peer-to-peer collaboration. 

However, a majority of participants also noted that the kits are unorganized, instructional 

materials and resources outside the kit are difficult to access, and the resources are 

difficult to understand. The majority of participants also shared that the kits do not 

develop a student’s problem-solving skill, do not provide many opportunities for cross-
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curricular integration embedded in the lessons, and the kits do not address STEM as a 

whole. This could explain why when asked if they utilize the science kits in their 

classroom, 36% of participants did not respond or stated that they do not utilize the 

science kits.  

There were some unexpected results that occurred during this study. One challenge 

listed by educators who do teach STEM and those who do not teach STEM was an 

emphasis on other subjects. These educators reported they feel that subjects such as 

reading, math, writing, and phonics take precedent over science (one educator even 

mentioned social studies also). Similar to the findings in the study by Griffith and 

Scharmann (2008), one educator mentioned they attempt to overcome this obstacle by 

imbedding science (and social studies) into other subjects throughout the day. Another 

surprising bit of data was that 11 educators reported that there is another educator in their 

grade level that teaches STEM content to their students and 16 educators reported that 

their school holds an educator who only teaches science or STEM content to students. A 

follow up question that the researcher would love to be able to ask the participants in the 

survey would be “Do schools that have a designated STEM (or science) educator mean 

educators should not try to incorporate STEM into their own classrooms?” 

5.2 Limitations 

There are a few limitations that existed in this study. First the number of 

participants in this study, 30, is just a small sampling of the entire district. The district 

serves over 90 elementary schools, and with each elementary school having multiple 

educators in grades K-5, 30 is just a small fraction of the educators currently working 

within this district. When analyzing the answers provided in the survey, blank answers 
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were noted in different sections by different participants. It is unknown if these blank 

answers were due to a technological error or if a participant was unsure how to answer a 

question.  

There is also some degree of differentiation in how educators interpret questions on 

the survey. For example, the questions regarding the science kits allow for participants to 

respond one of five ways (Strongly Agree, Agree, Neither Agree nor Disagree, Disagree, 

Strongly Disagree). These answers are subjective and difficult for participants to explain 

why they “strongly” disagree versus just disagree with a statement, or if a participant 

feels indifferent about a statement they could choose “Neither Agree nor Disagree”. 

When responding to the section about the district science kits, if educators have not 

attended the PD provided by the science dept or implemented the kits for a full unit 

(meaning they may have pick and chosen a couple of lessons out of the entire unit to use) 

that may have some effect on their understanding of the kits. 

Throughout the survey the same educators marked “I don’t teach stem” in one 

question and then reported teaching STEM in another answer choice on the survey. For 

example, on Question #10 “How frequently do you teach STEM?”, 11 educators selected 

“Not at all”, but then on Question #16, “Which set of standards do you use when teaching 

STEM?”, nine educators selected “I do not teach STEM.” When analyzing the results, it 

should also be noted that the participants who selected whole group discourse as an 

instructional strategy that is utilized in their classroom, are also the same participants who 

selected small group discourse as well, suggesting that these educators implement both 

small group and whole class discourse strategies. Lastly, the data from this study address 

educator’s perceptions and opinions, not what is observed happening inside the 
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classroom. Due to the time constraints and district policies during the COVID-19 

pandemic, classroom observations were not an option for this study. 

5.3 Conclusion  

This study aimed to answer the question “How prepared are in-service elementary 

educators to teach STEM education in their classrooms?” Given the sampling of 

educators from 10 of the district’s 91 elementary schools, it seems that elementary 

educators feel knowledgeable on what STEM education is and how vital it is for their 

students to be engaged in STEM opportunities, but many are not following an integrated 

STEM theoretical framework. Many elementary educators reported not teaching STEM 

in their classrooms. There are many reasons for the lack of STEM across the district’s 

elementary schools, but there are two huge factors that limit the implementation of STEM 

across the district; educators are not prepared or equipped to teach STEM to their 

students and educators do not feel that they have enough time to hit all the targets they 

need to for every subject they are responsible for teaching.  

5.4 Recommendations for Future Research 

Taking the information gained from this research, there are several things that can 

be implemented moving forward. One area of future research that can be conducted 

would be to survey elementary aged students and gain perspective on their feelings and 

attitudes toward STEM education experiences and the frequency of their experiences. 

Another aspect of future research could be to compare a specific educator’s efficacy with 

their students’ success to see any correlation between those two factors. The district could 

also put a focus on making sure educators are ready to teach STEM education in their 
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grade level by providing resources, professional development, and ensuring enough 

support for educators throughout the school year. Specifically looking at how educators 

feel in regard to STEM disciplines, there is a definite need for support in elementary 

classrooms to ensure that educators understand and can implement the engineering 

standards effectively.  

         A thorough investigation into the Professional Development sessions attended by 

elementary educators in this district could provide valuable information to guide the 

district in their goals for elementary educators for years to come. If the entire district’s 

elementary educators were surveyed or records were pulled to categorize and analyze 

which PD sessions were most commonly attended and which were not, one might see 

gaps that can be addressed. Based on the responses from participants in this study, 

educators may not be aware of the PD opportunities regarding STEM education, 

especially in elementary grades. By getting to the root of how elementary educators chose 

which PDs to attend could help plan for future STEM PDs with the expectation of higher 

attendance of elementary educators. 

         Looking at the frequency in which the subjects are taught by educators who 

participated in the survey there is a need to provide knowledge, resources, and on-going 

support for elementary educators in regard to engineering (only 27% of educators are 

teaching engineering to students). Even though 50% of educators say they are providing 

technology experiences and STEM opportunities in the classroom, there is still a need to 

ensure educators have the tools necessary to provide more frequent learning opportunities 

for students. One strategy that might help with the frequency of STEM implementation 
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would be to have district leaders work with pilot schools to create integrated thematic 

units that intertwine STEM with other subjects for grade levels.  

         To further gather research on the district’s STEM education in elementary 

schools, an analysis of student achievement would be beneficial. This could take the form 

of looking into the strategies implemented for a specific grade level and unit by tracking 

throughout the year, then analyzing the students’ understanding and achievement of those 

skills by use of a common assessment or standardized test district wide. This assessment 

or test could be given to classes participating in the study and classes that are not 

participating in the study for comparison. The working hypothesis would be that certain 

researched based strategies would provide students with a deeper understanding of the 

skills and knowledge within a unit. 

         It would be interesting to take a look at the units these educators implement that 

engage students in strategies such as Inquiry-Based Instruction, Project-Based Learning, 

and Student-Led Projects. An analysis on the effectiveness of these units that are being 

implemented on the elementary level would provide great insight but analyzing which 

standards and science or engineering practices these units are implemented with, and 

which grade levels are engaging in these units would be insightful as well. This could 

provide an opportunity for the district to analyze what areas could be focused on to 

encourage more involvement in elementary classrooms across the district.  

 Implementing Professional Learning Communities could help remove some of the 

barriers hindering an educator’s ability to effectively implement STEM in their 

classroom. By setting up a true collaborative PLC educators can conduct observations, 

review student work, learn together what works and what doesn’t work. PLCs could be 
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set up in a couple different ways. They could involve a couple representatives from each 

school or better yet one from each grade level. They could meet as vertical teams within 

the school, meaning one educator from each grade level is on this team or they could 

meet with other educators of the same grade level from different schools. This could also 

take the form of a collection of educators meeting with someone from the district’s 

science department. Involving administrators and curriculum coaches in PLCs or in 

training would also be a great way to improve the implementation of STEM in 

elementary schools. Based on the prevalence of mathematics and literacy instruction in 

the elementary grades and de-emphasis on science and social studies, having 

administrators and curriculum coaches encouraging and expecting educators to 

incorporate STEM, science and even social studies in their daily instruction could only 

lead to a higher rate of implementation. 

 In all of these recommendations there are a few ideas that continue to pop up: 

educator observations, sharing knowledge, and sharing resources. The researcher 

understands from her own experiences in an elementary school setting that time is of the 

essence and coverage for classrooms often is difficult to find. Even so, prioritizing the 

sharing of knowledge and tools through whatever means possible is the best way for 

educators to learn. Educators who sit in a fellow educator's classroom and observe what 

STEM looks like for that educator will walk out with at least one new strategy to 

implement in their own classroom, and often it is several ideas to bring to their own 

classroom. These observations could take place during the school day if administrators 

supported this and ensured educators had the resources available in order to step out of 
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their own classroom and into a colleague’s classroom. To prioritize educator’s sharing is 

to prioritize student achievement. 
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APPENDIX 1. EDUCATOR SURVEY AND RESPONSES 

STEM Research Survey 

How prepared do you feel to teach each of the major disciplines within STEM (e.g., 
science, technology, engineering, mathematics) to students?    
 Not Prepared Somewhat Prepared Very Prepared 

Preparedness to 
teach science at 
your grade level(s)  o  o  o  
Preparedness to 
teach technology 
applications at your 
grade level(s)  

o  o  o  
Preparedness to 
teach engineering 
design at your grade 
level(s)  

o  o  o  
Preparedness to 
teach mathematics 
at your grade 
level(s)  

o  o  o  
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How confident are you in teaching to students each of the major disciplines within 
STEM (e.g., science, technology, engineering, mathematics)? 

 Not Confident Somewhat 
Confident Very Confident 

Confidence in 
teaching science at 
your grade level(s)  o  o  o  
Confidence in 
teaching technology 
applications at your 
grade level(s)  

o  o  o  
Confidence in 
teaching 
engineering design 
at your grade 
level(s)  

o  o  o  
Confidence in 
teaching 
mathematics at your 
grade level(s)  

o  o  o  
 
How many hours of Professional Development that you participated in over the last four 
academic years addressed teaching STEM in some way? 

o None  

o 1-2 hours  

o 3-6 hours  

o 7-18 hours  

o 19-30 hours  

o More than 30 hours  
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How many undergraduate level courses have you taken in the STEM disciplines?  

o 0 classes  

o 1-2 classes  

o 3-4 classes  

o 5 or more classes  
 
How many graduate level courses have you taken in the STEM disciplines? 

o 0 classes  

o 1-2 classes  

o 3-4 classes  

o 5 or more classes  
 
What is your undergraduate degree? Include the degree and any majors or minors you 
earned. 

________________________________________________________________ 
 
What other college degrees have you earned? If none, write "N/A". 

________________________________________________________________ 
 
Do you have any STEM certificates or endorsements? If yes, what are they? 

o Yes ________________________________________________ 

o No  
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How often do you teach each of the following subjects? 

 Not at all 
Less than 
Once a 
Month 

Monthly Weekly Daily 

Science  o  o  o  o  o  
Technology  o  o  o  o  o  
Engineering  o  o  o  o  o  
Mathematics  o  o  o  o  o  
STEM  o  o  o  o  o  

 
Does another teacher in your grade teach STEM content to your students? 

o Yes  

o Unsure  

o No  
 
 
Is there a teacher in your school that only teaches science or STEM? 

o Yes  

o No  
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Which students attend this teacher's classes? Mark all that apply. 

▢ All grade levels  

▢ Kindergarten  

▢ First Grade  

▢ Second Grade  

▢ Third Grade  

▢ Fourth Grade  

▢ Fifth Grade  

▢ Only Gifted and Talented Students  
 

 
What is the frequency that the students visit this class? 

o Daily  

o About once a week  

o About one week each month  

o One quarter  

o One semester  
 
Are there some students that do not attend this class? If yes, please explain. 

o Yes ________________________________________________ 

o No  
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Which set of standards do you use when planning STEM units for your students? Mark 
all that apply. 

▢ Next Generation Science Standards (NGSS)  

▢ Kentucky Academic Standards - Mathematics  

▢ Kentucky Academic Standards - Technology  

▢ Other: ________________________________________________ 

▢ I do not teach STEM  
 
Indicate the persons or groups who helped determine what resources you use to teach 
STEM. Mark all that apply. 

▢ I do  

▢ The principal  

▢ A group of teachers from my school  

▢ The district  

▢ The state  

▢ Other (please list): __________________________________________ 

▢ I am unsure  
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What resources do you use to teach STEM? 

o District Science Kits  

o Other (please list them): ____________________________________________ 

o I do not teach STEM  
 
When planning STEM experiences for your students, do you plan activities by yourself or 
with a group of teachers? 

o I do not teach STEM  

o I plan myself  

o I plan with a team  

o I plan alone and with a team  
 
The district provides teachers with science kits to teach the elementary science 
curriculum. Do you utilize the science kits in your classroom?  

o Yes  

o No  

o I do not teach science  
 
 
 
Reflect on the science kits that are provided to your classroom. Please respond to each 
statement by selecting the most appropriate answer choice based on your experience with 
the science kits. 
 
If you are a special area teacher or a classroom teacher who does not currently utilize the 
science kits, but have used them in the past four years, please answer based on your 
previous experiences with the kits.  
 
If you have never utilized the science kits in your classroom, please note that by selecting 
"Strongly Agree" for the statement "I have never utilized the science kits in my 
classroom" and then proceed to the next question.  
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 Strongly 
Agree Agree 

Neither 
Agree Nor 
Disagree 

Disagree Strongly 
Disagree 

I have never 
utilized the 
science kits 
in my 
classroom.  

o  o  o  o  o  
The activities 
provided are 
interesting to 
my students.  

o  o  o  o  o  
The kits are 
well 
organized.  o  o  o  o  o  
The 
instructional 
manuals are 
easy to 
access.  

o  o  o  o  o  
The 
instructional 
manuals are 
easy to 
understand.  

o  o  o  o  o  
The 
resources not 
included in 
the kits are 
easy to 
access.  

o  o  o  o  o  

The 
resources not 
included in 
the kits are 
easy to 
understand.  

o  o  o  o  o  

The activities 
help develop 
students’ 
problem-

o  o  o  o  o  
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What strategies do you utilize when teaching STEM? How often do you use each 
strategy? 
 
If you are a special area teacher or a classroom teacher who does not currently teach 
STEM, but have taught STEM in the past four years, please answer based on your 
previous experiences with teaching STEM.  
 
If you have never implemented STEM in your classroom, please note that by marking the 
box in column 1 for the statement "I have not taught STEM", then proceed to the next 
question.   
 

 

Mark all 
strategies 
you utilize 
when 
teaching 
STEM. 

Select the most appropriate response for how often 
you utilize this strategy for teaching STEM. 

  Rarely Sometimes Often Always 

solving 
skills.  

The kits 
provide 
many 
opportunities 
for students 
to work with 
peers.  

o  o  o  o  o  

The activities 
in the science 
kits address 
STEM 
content.  

o  o  o  o  o  
The kits 
provide 
many 
opportunities 
for 
integration of 
multiple 
content areas.  

o  o  o  o  o  
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I have not taught 
STEM  ▢  o  o  o  o  
Building Physical 
Models  ▢  o  o  o  o  
Using Physical 
Models  ▢  o  o  o  o  
Using Computer 
Simulations/Apps  ▢  o  o  o  o  
Cooperative 
Learning  ▢  o  o  o  o  
Inquiry-Based 
Instruction  ▢  o  o  o  o  
Problem-Based 
Learning  ▢  o  o  o  o  
Student-Led 
Projects  ▢  o  o  o  o  
Differentiation  ▢  o  o  o  o  
Setting Objective 
and Providing 
Feedback  ▢  o  o  o  o  
Reinforcing 
Effort and 
Providing 
Recognition  ▢  o  o  o  o  
Identifying 
Similarities and 
Differences  ▢  o  o  o  o  
Graphic 
Organizers  ▢  o  o  o  o  



92 

Videos or Images  ▢  o  o  o  o  
Direct Instruction  ▢  o  o  o  o  
Summarizing and 
Note Taking  ▢  o  o  o  o  
Small Group 
Discourse  ▢  o  o  o  o  
Whole Group 
Discourse  ▢  o  o  o  o  
Guest 
Speakers/Experts 
in the Field  ▢  o  o  o  o  
Homework and 
Practice  ▢  o  o  o  o  
Writing a 
Scientific 
Argument  ▢  o  o  o  o  
Other: (Please 
explain)  ▢  o  o  o  o  
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What are your strengths when implementing STEM in your classroom? 

________________________________________________________________ 

 

 

What are the challenges you face when implementing STEM in your classroom? Mark all 
that apply. 

▢ Limited time  

▢ Focus on other subjects. Please list: _______________________________ 

▢ Limited knowledge  

▢ Limited experience  

▢ Behavior issues  

▢ Limited access to resources  

▢ Science/STEM is not tested at my grade level  

▢ I teach special needs students  

▢ Limited support from administrators  

▢ Other: (Please list) ____________________________________________ 

▢ I do not teach STEM  
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If you do not teach science or STEM, what challenges limit your ability to teach these 
subjects? Mark all that apply.  

▢ Limited time  

▢ Focus on other subjects. Please list: _______________________________ 

▢ Limited knowledge  

▢ Limited experience  

▢ Behavior issues  

▢ Limited access to resources  

▢ Science/STEM is not tested at my grade level  

▢ I teach special needs students  

▢ Limited support from administrators  

▢ Other: (Please list) ____________________________________________ 
 
 

 

 

 

 

 

 

 



95 

How many years teaching experience do you have? 

________________________________________________________________ 

What grade levels have you taught? Mark all that apply.  

▢ Kindergarten  

▢ First  

▢ Second  

▢ Third  

▢ Fourth  

▢ Fifth  
 
What are the grade levels in your school? Mark all that apply.  

▢ Kindergarten  

▢ First  

▢ Second  

▢ Third  

▢ Fourth  

▢ Fifth  

▢ Other: (Please list) ____________________________________________ 
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In what school do you teach? (Optional): 

________________________________________________________________ 
 
What is the student population of your school? 

o 0-100  

o 101-250  

o 251-400  

o 401-600  

o More than 600  
 
What ethnicities are represented in your school population? Mark all that apply. 

▢ Hispanic or Latino or Spanish Origin of any race  

▢ Native American or Alaskan Native  

▢ Asian  

▢ Native Hawaiian or Other Pacific Islander  

▢ Black or African American  

▢ White  

▢ Two or more races  

▢ Other  
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What percentage of your school student population is female? 

o 0-25%  

o 26-50%  

o 51-75%  

o 76-100%  
 
What percentage of your student population receives free and reduced lunch? 

o 0-15%  

o 16-35%  

o 36-50%  

o 51-70%  

o 71-90%  

o 91-100%  
 
What is the student to teacher ratio in your classroom: ___:1 

________________________________________________________________ 
 
What is the percentage of special education students in your classroom? 
(developmentally delayed, functional mental disability, mild mental disability, or other 
cognitive disabilities) 

o 0-15%  

o 16-35%  

o 36-50%  

o 51-70%  

o 71-90%  

o 91-100%  
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Thank you for completing this survey.  
 
 
If you would be willing to participate in a brief virtual interview on teaching STEM at the 
elementary level, please include your contact information below.  

▢ Name: ________________________________________________ 

▢ Email: ________________________________________________ 

▢ Phone Number: _________________________________________ 
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Participants’ Responses to the Survey 

How prepared do you feel to teach each of the major disciplines within STEM 
(e.g., science, technology, engineering, mathematics) to students?  

Preparedness 
to teach 
science at 
your grade 
level(s) 

Preparedness to 
teach 
technology at 
your grade 
level(s) 

Preparedness to 
teach engineering 
design at your 
grade level(s) 

Preparedness to 
teach 
mathematics at 
your grade 
level(s) 

Very  20% 17% 10% 63% 
Somewhat 57% 50% 17% 27% 
Not at all 13% 23% 63% 0% 
No Answer 10% 10% 10% 10% 

 

How confident do you feel to teach each of the major disciplines within STEM 
(e.g., science, technology, engineering, mathematics) to students?  

Confidence 
in teaching 
science at 
your grade 
level(s) 

Confidence in 
teaching 
technology 
applications at 
your grade 
level(s) 

Confidence in 
teaching 
engineering 
design at your 
grade level(s) 

Confidence in 
teaching 
mathematics at 
your grade 
level(s) 

Very  27% 27% 10% 53% 
Somewhat 50% 30% 20% 37% 
Not at all 13% 33% 60% 0% 
No 
Answer 

10% 10% 10% 10% 

 

How many hours of 
Professional Development 
that you participated in 
over the last four academic 
years addressed teaching 
STEM in some way? 

How many 
undergraduate level 
courses have you 
taken in the STEM 
disciplines? 
 

How many graduate 
level courses have you 
taken in the STEM 
disciplines? 
 

0 23% 0 47% 0 60% 
1-2 17% 1-2  20% 1-2  20% 
3-6 23% 3-4 17% 3-4 7% 
7-18 27% 5 or more 6% 5 or more 3% 
19-30 0% No 

Answer 
10% No 

Answer 
10% 

More than 30  0%     
No Answer 1%     
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What is your 
undergraduate 
degree? Include the 
degree and any majors 
or minors you earned. 

What other college 
degrees have you 
earned?  

Do you have any 
STEM 
certificates or 
endorsements?  

If yes, what 
are they?  

Other than 
education 

27% Other than 
Education 

6% Yes 3% middle school 
math 

Early 
Childhood  

10% Early 
Childhood 

0% No 87% 
 

Special 
Education 

10% Special 
Education 

13% No 
Answer 

10% 
 

Science 
 

6% Science 
 

0% 
   

English  13% English 
 

13% 
   

Math 
 

13% Math 
 

6% 
   

Arts 
 

3% Arts 
 

0% 
   

No Answer 10% Technology 
 

3% 
   

  Teacher 
Leader 

10% 
   

  
Administratio
n 
 

6% 
   

  
Curriculum 
and Instruction 

3% 
   

  
No Answer 10% 
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How often do you teach each of the following subjects?  

Science Technology Engineering Mathematics STEM 
Not at 
All 

7% Not at 
All 

37% Not at 
All 

60% Not at 
All 

10% Not at 
All 

37% 

Less 
than 
once a 
month 

7% Less 
than 
once a 
month 

13% Less 
than 
once a 
month 

7% Less 
than 
once a 
month 

0% Less 
than 
once a 
month 

13% 

Monthly 20% Monthly 7% Monthly 10% Monthly 3% Monthly 20% 

Weekly 40% Weekly 13% Weekly 3% Weekly 3% Weekly 7% 

Daily 13% Daily 17% Daily 7% Daily 70% Daily 10% 

No 
Answer 

13% No 
Answer 

13% No 
Answer 

13% No 
Answer 

13% No 
Answer 

13% 

 

Does another 
teacher in your 
grade teach STEM 
content to your 
students? 

Is there a teacher in your 
school that only teaches 
science or STEM? 

Which students attend this 
teacher's classes? Mark all 
that apply. 

Yes 37% Yes 53% All Grade Levels 50% 
Unsure 13% No 33% Fourth Grade 3% 
No 37% No Answer 13% No Answer 47% 
No Answer 13%     

 

What is the frequency that 
the students visit this 
class? 

Are there some students 
that do not attend this 
class? If yes, please 
explain.  

Are there some 
students that do not 
attend this class? If 
yes, please explain.  

Daily 
 

3% Yes 3% (Left Blank) 

Once a Week   27% No 50% 
 

One week a 
month 

23% No Answer 47% 
 

One Quarter 0%   
 

One Semester 0%    
No Answer 
 

47%    
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Which set of standards do you use 
when planning STEM units for your 
students? Mark all that apply.  

Indicate the persons or groups who 
helped determine what resources you 
use to teach STEM. Mark all that 
apply. 

Next Generation Science 
Standards  

57% I do  30% 

Kentucky Academic Standards 
- Math 

27% Principal 
 

6% 

Kentucky Academic Standards 
- Technology 

13% A group of teachers from my 
school 

17% 

Other 0% The District 
 

30% 

I do not teach STEM 
 

30% The State 
 

10% 

No Answer  13% Other 
 

0% 

  Unsure 
 

30% 

  No Answer 
 

13% 

 

What resources do 
you use to teach 
STEM? 

What resources do 
you use to teach 
STEM? - Other 
(please list them):  

When planning STEM 
experiences for your students, do 
you plan activities by yourself or 
with a group of teachers? 

District Science 
Kits 

33% create own   6% I do not teach STEM 30% 

Other 27% found online 20% I plan by myself  30% 
I do not teach 
STEM 

27% illustrative 
math  

3% I plan with a team  17% 

No Answer 13% code.org 3% I plan alone and with a team 10%   
Minecraft  3% No Answer 13%   
Tinkercad  3% 

  
  

engineering 
program  

3% 
  

 

The district provides teachers with science kits to teach the elementary science 
curriculum. Do you utilize the science kits in your classroom? 
Yes  50% 
No 20% 
I do not teach science  17% 
No Answer 13% 
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Reflect on the science kits that are provided to your classroom. Please respond to 
each statement by selecting the most appropriate answer choice based on your 
experience with the science kits.  

Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

No 
Answer 

 I have never utilized 
the science kits in my 
classroom. 

0% 17% 6% 27% 37% 13% 

 The activities 
provided are 
interesting to my 
students. 

6% 33% 20% 10% 10% 20% 

The kits are well 
organized. 

10% 20% 6% 30% 13% 20% 

 The instructional 
manuals are easy to 
access. 

7% 13% 17% 20% 23% 20% 

The instructional 
manuals are easy to 
understand. 

10% 13% 23% 13% 20% 20% 

The resources not 
included in the kits are 
easy to access. 

7% 20% 13% 23% 13% 23% 

 The resources not 
included in the kits are 
easy to understand. 

7% 13% 30% 13% 13% 23% 

The activities help 
develop students’ 
problem-solving 
skills. 

10% 17% 20% 27% 3% 23% 

The kits provide many 
opportunities for 
students to work with 
peers. 

17% 53% 7% 0% 0% 23% 

The activities in the 
science kits address 
STEM content. 

6% 10% 30% 10% 16% 26% 

The kits provide many 
opportunities for 
integration of multiple 
content areas. 

7% 13% 27% 23% 7% 23% 

 

What strategies do you utilize when teaching STEM? How often do you use each 
strategy? 
Strategies Rarely Sometimes Often Always 
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I have not taught STEM 30% 
    

Building Physical Models 30% 3% 16% 10% 6% 

Using Physical Models 26% 3% 13% 13% 3% 

Using Computer Simulations/Apps 26% 13% 10% 10% 6% 

Cooperative Learning 36% 0% 13% 13% 16% 

Inquiry-Based Instruction 30% 0% 13% 10% 13% 

Problem-Based Learning 30% 0% 10% 16% 13% 

Student-Led Projects 20% 0% 23% 10% 0% 

Differentiation 36% 3% 13% 6% 13% 

Setting Objectives and Providing 
Feedback 

23% 6% 3% 16% 10% 

Reinforcing Effort and Providing 
Recognition 

26% 0% 10% 3% 20% 

Identifying Similarities and 
Differences 

26% 3% 6% 16% 10% 

Graphic Organizers 26% 3% 6% 26% 0% 

Videos or Images 30% 3% 0% 20% 20% 

Direct Instruction 33% 0% 10% 16% 10% 

Summarizing and Note Taking 20% 3% 6% 16% 0% 

Small Group Discourse 23% 0% 3% 16% 10% 

Whole Group Discourse 26% 3% 0% 20% 13% 

Guest Speakers/Experts in the Field 10% 10% 10% 6% 0% 

Homework and Practice 10% 6% 13% 3% 3% 

Writing a Scientific Argument 13% 10% 3% 13% 0% 

Other: (Please Explain) Left Blank 3% 3% 0% 0% 0% 

 

 

 

What are your strengths 
when implementing 

What are the challenges you 
face when implementing 

If you do not teach science 
or STEM, what challenges 
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STEM in your 
classroom? 

STEM in your classroom? 
Mark all that apply. 

limit your ability to teach 
these subjects? Mark all that 
apply.  

Math Content 13% Limited Time 50% Limited Time 40% 

Science Content 16% Limited Access to 
Resources 

43% Limited Access to 
Resources 

36% 

Engineering 3% Limited Knowledge 20% Limited Knowledge  26% 

Technology 13% Limited Experience 20% Limited Experience  26% 

Interest in 
STEM 

6% Behavior Issues 23% Behavior Issues 16% 

Engaging 
Lessons 

23% Limited Support 
from Administration 

20% Limited Support from 
Administration 

10% 

Unsure/No 
strength 

6% Grade Level Not 
Tested 

16% Grade Level Not 
Tested 

10% 

N/A 16% Special Needs 3% Special Needs 10% 

No Answer  20% Focus on Other 
Subjects (reading, 
math, writing) 

10% Focus on Other 
Subjects (reading, 
math, writing, 
phonics, only teach 
science and social 
studies embedded in 
other subjects) 

6% 

  Technology 
Knowledge 

3% Space 3% 

  Limited Supplies 3% No Answer 20% 
  

N/A  26%   

  No Answer 20%   
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How many years teaching experience do you have? 
5 and fewer 20% 
6-10 13% 
11-19 23% 
20-29 13% 
30 and more 7% 
No Answer 23% 

 

What grade levels have you taught? Mark all that apply. 
 

Primary 73% One Grade Level 6% 
Intermediate 66% Two Grade Levels 16% 
No answer 23% Three Grade Levels 16%   

Four Grade Levels 13%   
Five Grade Levels 3%   
Six Grade Levels 20% 

What are the grade levels in 
your school? Mark all that 
apply. 

In what school do you 
teach? (Optional): 

What is the student 
population of your school? 

Kindergarten-5th  83% School #1 3% 100 or less 0% 
Pre-Kindergarten-5th 3% School #2 3% 101-250 3% 
No Answer  16% School #3 3% 251-400 20%   

School #4 3% 401-600 40%   
School #5 3% More than 600 13%   
School #6 3% No Answer  23%   
School #7 10% 

  
  

School #8 3% 
  

  
School #9 3% 

  
  

School #10 3% 
  

  
No Answer  60% 
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What ethnicities are represented in 
your school population? Mark all 
that apply. 

What percentage of 
your school student 
population is female? 

What percentage of your 
student population 
receives free and 
reduced lunch? 

Hispanic or Latino or 
Spanish Origin 

63% 0-25% 0% 0-15% 0% 

Native America or 
Alaskan 

3% 26-50% 53% 16-35% 6% 

Asian  53% 51-75%  23% 36-50% 3% 
Native Hawaiian or 
Pacific Islander 

20% 76-100% 0% 51-70% 6% 

Black or African 
American 

76% No Answer  23% 71-90% 13% 

White  73% 
  

91-100% 46% 
Two or more races  67% 

  
No Answer 23% 

Other  13% 
    

No Answer  23% 
    

 

What is the student to 
teacher ratio in your 
classroom: ___:1 

What is the percentage of special education students in your 
classroom? (developmentally delayed, functional mental 
disability, mild mental disability, or other cognitive 
disabilities) 

30 3% 0-15% 43% 
28 10% 16-35% 20% 
26 3% 36-50% 10% 
25 6% 51-70% 0% 
24 40% 71-90% 0% 
23 3% 91-100% 3% 
18 10% No Answer 23% 
No Answer 23% 
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