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Abstract
The purpose of the transcendental phenomenological study was to describe the lived experience
of educators setting pre-STEMs SMART goals and implementation at the elementary classroom
level in rural North Texas districts. The pre-STEM areas are important to develop and intervene
early, as they are foundational building blocks later to STEM education and professional
opportunities for the rural population. The study's central research question was: What are the
experiences of elementary educators in planning STEM SMART goals? The theory guiding the
study is Locke's goal-setting theory (1968), based on his five tenets. The tenets of Locke's theory
were used to guide educators through the goal-writing process in the areas of clarity, challenge,
commitment, feedback, and complexity. The purpose of goal planning is to connect learning,
planning, and progress working toward achievement. The 10 participants were a combination of
third, fourth, and fifth-grade educators who were instructing in the areas of math, science, or
both content. The educators participated in individual interviews, focus groups, and
questionnaires, using written and audio-recorded transcripts by the researcher. Data collection
was coded by themes, such as challenges, successes, content area, and shared experiences. The
participants shared their educational concerns regarding time, support, and student readiness as
contributing factors to student success or hindrance in the elementary pre-STEM areas.
Consideration of these perspectives may be used to focus on the growth, incorporation,
expansion, and dedication to the core math and science curriculum, subject matter, and future
research.
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CHAPTER ONE: INTRODUCTION
Overview

The national average of unfilled Science, Technology, Engineering, and Mathematics
(STEM) vacancies is higher than the number of candidates to fill them and continues to grow
each year (Deville, 2023). The large number of unqualified candidates is unfortunate because
those employed with STEM abilities earn 70% more than the national salary average due to these
skills (Visually, 2023). A potential remedy to the shortage is providing STEM access for students
to begin earlier in their education. Earlier integration could allow for more opportunities, access,
and incorporation into the educational curriculum, starting with elementary educators
(Sutherland, 2023). To explore the concern, my proposed qualitative research was to describe the
lived experience of educators setting pre-STEMs SMART goals and implementing them in rural
classrooms. SMART is the acronym for Specific, Measurable, Attainable, Relevant, and Time-
Bound (Felder & Brent, 2024). The pre-STEM areas being considered within the study are
science and mathematics, leading to development in technology and engineering at the secondary
levels. Educators in rural settings may struggle to receive instruction and support and feel
successful when underserved due to proximity and access (Texas Educational Agency, 2019).
While STEM learning and support has continued to increase, specific focus on elementary-age
students and rural school implementation has yet to catch up to more populated districts. In
Chapter One, the researcher presents ideas on the social, theoretical, and historical factors
possibly impacting the educators facing these dilemmas. Their stories and knowledge may help
to shape the landscape for rural educators and students' STEM outlook with their shared

expressions.
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Background

Texas's commitment to public education runs deeply and has continued to evolve over the
last 180 years (Texas Education Agency, 2022). However, rural districts nationwide are
underserved and underrepresented, according to the Rural School and Community Trusts 2019
national report (Showalter et al., 2019). Educators in rural settings must be increasingly diligent
to remain versed of the most current pedagogy and continue seeking opportunities to deepen
their craft. Educators evolve through training (Showalter et al., 2019), providing high-quality
instruction (City et al., 2018), and implementing research-based practices (Beale, 2020) so they
can affect the next generation of students (Locke & Latham, 2019; Texas Education Agency,
2022). SMART goal planning offers a proven method for student-centered learning and directed
growth through the educator’s modeling, planning, and implementation (Weinstein,
2020). Regardless of whether these students are educators or Pre-Kindergarten students, having a
research-based strategy is essential, as it affects the generations experiencing the product of the
learning (City et al., 2018). Growing educators in current and important trends in education will
be an ongoing mission in Texas, as the state continues to evolve educators’ educational
experiences (Texas Education Agency, 2022).
Historical Context

Public rural education has been a fixture in Texas since the early 1800s when Texas
changed from church-based mission sites to part of the confederacy in 1836 (Texas Education
Agency, 2022). In 1845, Texans established funding for rural schools across the state as part of
their vision for citizens living on ranches or other rural agricultural cities. Education of youth
was considered essential for precipitating the values and exposing students to necessary early

education for successful integration into commerce. Texas set aside 1/10th of the annual budget
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to ensure funding for present and future school expenditures, beginning in 1820. The funding
was available at no cost for the public education of Texas students and, later, the formation of
school districts, as the student population continued to grow. Texas educators were primarily
instructed in common schools in the 1800s and may have received additional religious training
depending on the location. In present-day rural education across Texas, rural education can be
very dependent on location, access to information, materials, and training for educators,
according to the Rural School and Community Trusts 2019 report (Showalter et al., 2019). In an
initial effort for educational exposure, the National Science Board (1986) task committee was
published in 1986, followed by Senate Bill 7 in 1993 (Husted & Kenny, 2014) and No Child Left
Behind (2001). The bills, legislation, and framework were an attempt to level the financial field
and student access to equitable instruction (Chen & Huang, 2020; City et al., 2018; Texas
Education Agency, 2022). Based on accountability, results for rural students still trail behind
those of the more populated districts within the state (Chen & Huang, 2020; Showalter et al.,
2019). The need for highly trained and qualified personnel in the areas of STEM will only
continue to enhance as the state student population grows (Chen & Huang, 2020). When
considering the allocation of time taught for evaluated subjects versus non-tested subjects, the
focus continues to center on tested material (Long, 2023).

The Texas Education Agency (2022) estimated that Texas presently encompasses 1,039
independent school districts that educate approximately five million children. However,
compared to the standardized experience educators received in the 1800s, Texas educators come
to the classroom from various settings and backgrounds and have varied experiences
(Nowikowski, 2017). As many as 50% of Texas educators in rural classrooms are considered

alternative certified or second-career educators to fill the widening gap in educators' needs
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(Texas Rural School Task Force, 2017). When educators leave college and enter the classroom,
they are often left to fund their classrooms, seek resources, and be responsible for their own
continuing education with only a limited support system (Rosenblatt et al., 2019). Other
candidates leave other careers in technology, engineering, real estate, and hospitality to become
potential educators. After a few introductory online or in-person courses, they enter the
classroom to begin instructing students (Grossman et al., 2021). While there is monitoring
through these alternative certification courses, they may require as little as sixteen course hours
before they set foot in the classroom. The unequal experience can leave educators feeling like
they do not have the correct tools to oversee educating and managing behavior and classroom
structures while being held accountable to state testing standards (Grossman et al., 2021;
Rosenblatt et al., 2019).
Social Context

When asked, the educator stated that their primary objective in the classroom is passing
their learning down to enrich the lives of their stakeholders, their students (City et al., 2018).
Through support, these initial stakeholders, parents, administrators, and peer educators are
offering additional support to the classroom educators' process and giving stability to the student
stakeholders (City et al., 2018; Nowikowski, 2017). For some students, just putting on the white
coat and changing their negative self-talk language into positive language is enough for them to
start seeing success in the sciences (Jones et al., 2021). While rural life can be a struggle for
students in numerous ways, learning how to be successful in core content areas should be
prioritized.

By providing educators with specific training in the content areas and focused scaffolding

of more complex concepts, students can feel more supported when facing new concepts and with
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the material (Institute of Educational Science, 2022). Setting goals with the educator allows for
scaffolding and positive perceived progress, which may be significant to the overall view of the
subject matter, as the students advance (Institute of Educational Science, 2022; Smolucha &
Smolucha, 2021). These early positive progressions allow students to explore the content and
materials, developing an appreciation for the application before being expected to excel
independently (Hughes, 2020). The support can offer timid or unsure learners the chance to
explore and investigate their way with minimal commitment until they reach a point of assurance
for self-determined exploration (Russo et al., 2021). Educators who are taught integration using
the SMART Goal planning collaborative cycle show a more complete and rounded
understanding of concepts (Bapoglu-Diimenci et al., 2021). The importance of educators
remaining current and informed so they can model for students has remained a topic of inquiry,
especially post-pandemic (Mahmood, 2021).

Without appropriate assistance or scaffolding by educators, content material can be seen
as unimportant and too tricky, becoming a source of student avoidance (Stewart, 2009). These
feelings and perceptions can lead to turning away from the subject matter, or an ongoing
perception of inadequacy, which has long-standing effects unless directly addressed to the
student. Benden and Lauermann (2022) explained that once a student has decided they are
unlikely to "be good" (p. 1063) or "like" (p. 1067) the subject due to ease with the content, they
are unlikely to return and change the perception in the future. The idea is especially true in
female students with STEM-related topics or fields once they have progressed to the secondary
level (Makarova et al., 2019).

Classroom modeling procedures with academic achievement language and content

knowledge before setting written goals can show students how their ideas can be applied on
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paper (Eun, 2019). Specifically, when educators are modeling for students, they may receive
more exposure to higher order thinking skills. In math and science, making writing clear and
measurable goals easier with the exposure and follow-up can merge what the educator has
learned and what they can demonstrate. Eun (2019) summarized developing and deepening the
learning relationship between peer-to-peer educators as an ongoing process for growth and
practice.

The importance of educators planning STEM integration into a lesson can help educators
see the purposeful results (Ertmer et al., 2018). Initial examples outlined by other educators to
see what portions are specific, measurable, attainable, relevant, and time-bound are seen as
beneficial. Wexler (2020) supported the idea by sharing relevant background knowledge that can
be essential to comprehension. As educators progress and become more skilled with both the
academic and goal-setting procedures, the attainability of their individually set goals becomes
more concrete. The benefit can also be seen by the educators who report increased confidence,
achievement in their classroom, and improved preparation, and who implement SMART goal
planning (Ertmer et al., 2018).

Theoretical Context

The theoretical context is influenced by Locke’s Goal Setting Theory, which was
developed in 1968 (Locke & Latham, 2019). Based on the five tenets: clarity, challenge,
commitment, feedback, and complexity. Together, they allow learners to set and reach goals at
all levels. Setting goals is a routine part of the education landscape in early elementary schools.
Students are required to be able to understand, strive, and work toward proficiency in essential
concepts and skills within the first year of their education or be left behind as others progress.

Developing a more student-centered and student-controlled learning environment leads to deeper
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student engagement, starting with the educator's scaffolding. However, this must be modeled,
mentored, and learned by students through the educator (Fauth et al., 2019). Goal setting and
goal reaching are growing processes educators can teach as young as kindergarten using
scaffolded steps (Caena & Vuorikari, 2021). The skills required to access more profound and
meaningful learning are habits that must be taught to students by the educators they encounter
(Aghera et al., 2018; Hughes, 2020).

Professional educators are tasked to become experts in the classroom in their subject and
grade level each year, using their judgment and curriculum to guide them (Urhahne & Wijnia,
2021). How we acquire new learning must be considered to best support educators' ongoing
education before being able to practice the skills with students (Lerdpornkulrat et al., 2019).
When considering how we "learn to learn," the practice requires grit, determination, and often
resilience when done in an isolated setting (Midwest Comprehensive Center, 2018, p. 2). As
educators, we use the knowledge of others to develop understanding in ourselves. Learning by
doing or through modeling of others follows predictable steps. If the learner’s initial encounter is
met with positive feelings or success, they can move on to more complex tasks. The learner also
receives a sense of growth with scaffolding; they continue to seek to repeat pursuing more
complex tasks (Smolucha & Smolucha, 2021). The assurance that they can seek support, if
necessary, helps to encourage discovery.

One of the challenges brought to the surface due to virtual teaching in the last few years
is distance and lack of availability of standard professional learning for educators in rural
districts (Cromartie, 2020; Mahmood, 2021). The challenge has also created an increasingly
tightening shortage of quality educators nationwide, particularly in rural settings (Caena &

Vuorikari, 2021). Previously designed in-person courses are becoming less available, but the
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need for professional learning continues to increase with the variety of experiences (Laux, 2021).
Another unexpected downside of the educator shortage is that substitutes can be a struggle to
attain, making it more difficult for rural educators to attend training even when training is
available through the local service centers (Miller, 2020). The problem can lead districts to
struggle to educate new and returning professionals when students have limited personnel.
Problem Statement

The problem is that STEM SMART goals are underrepresented in rural elementary
educators’ planning and implementation. The lack of exposure and foundational knowledge leads
to fewer students pursuing and understanding STEM at the secondary education level and post-
graduation careers (Felder & Brent, 2024). The problem can be attributed to the location
(Ardoin, 2017), proximity to professional education resources (Brodie, 2019), retention of
personnel (Drescher et al., 2022), and implementation accountability (Texas Educational
Agency, 2019).

Presently, there is a need for this study due to the high population (57%) of Texas School
districts and schools being classified as rural (Texas Educational Agency, 2019). The percentage
is more than double the national average for rural schools, approximately 24% (National Center
for Education Statistics, 2020). Without specific training and targeting, the integration of STEM
earlier in education through educators and the percentage of students with low exposure
continues to grow. Educators may struggle to receive the proper support and training and
implement goal setting in their classrooms when they may not fully understand or buy into the
initiatives. The State of Texas Assessment of Academic Readiness (STAAR) test also can add to
educators' concerns when they feel they must be ready for the test or teach to the test (Texas

Rural School Task Force, 2017; Wang et al., 2019). The pressure can be partly due to financial
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assurances resting on the student outcome. In Texas schools, financial allotments and grants are
given or withdrawn based on the A through F rating system, which is tied and scored based on
student achievement (Showalter et al., 2019).

With more than half of all rural students residing in only 11 states, the problem of rural
achievement extends beyond Texas (Showalter et al., 2019). Achievement gaps and access to
resources are only part of the education problem in the rural district. The accountability of
educators to the state through standardized testing needs to produce well-rounded and problem-
solving thinkers in the areas of STEMS education. The literature supports intervention at the
secondary level with more integration into STEMS areas, such as robotics and accelerated
courses for exposure to concepts (Bapoglu-Dumenci et al., 2021; Drescher et al., 2022;
Makarova et al., 2019).

However, increasing research shows that students in rural settings need the foundations in
the pre-STEMs (math and science) areas to keep pace with the courses when they arrive at the
secondary level (Drescher et al., 2022; Makarova et al., 2019). The unpreparedness and unequal
foundation can be seen in elementary students' planning, implementation, and exposure to these
core concepts (Benden & Lauermann, 2022; Bostwick et al., 2020; Texas Educational Agency,
2019). If educators can increase exposure to SMART goal setting and encourage growth,
students could be ready for secondary-level opportunities (Johnson, 2004; Laux, 2021). The
ability to learn how to use SMART goal setting may also offer educators a chance to monitor
better and help refine goals, leading to more successful outcomes (Johnson, 2004; Locke &

Latham, 2019).
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Purpose Statement

The purpose of the transcendental phenomenological study is to describe the experience
of elementary educators planning and implementing STEM SMART goals in rural North Texas
classrooms. At this research stage, the planning of STEM SMART goals is defined by referring
to specific, measurable, attainable, relevant, and time-bound goals (DeLeon et al., 2019; Ertmer
et al., 2018). The theory guiding the study is Locke’s 1968 Goal theory. Data was collected
through interviews, focus groups, and questionnaires to explore the purpose of the study.
Participants in the elementary setting in third, fourth, and fifth grade based on their lived
experiences teaching math and/or science were critical to shaping the research’s outcome. The
educators are applying Locke’s goal-setting theory and exploring the planning, implementation,
and professional learning factors that may affect the educators experiencing the phenomenon,
contributing to the body of research with their perspective.

Significance of the Study

STEM exposure continues to grow, becoming both recognizable and has even made its
way into popular culture, including a season’s worth of exposure on Sesame Street in 2012. Even
with the commonality of STEM ideas for children, many students still lack the tangible
experience in their own school setting and purposefully initial exposure to the material and
content (Deville, 2023). Rural educators are vital to districts nationwide, as they serve more than
half of the nation's most rural students and offer the initial chance to develop student awareness
of the foundational STEM concepts (Showalter et al., 2019). Rural educators' significance
directly affects the potential workforce with values, exposure, problem-solving, and long-term

goal striving. The practical and longitudinal impacts that early exposure may provide could be
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developed by better understanding and effecting change based on the lived experience of the
educators presently implementing and planning the content.

Historically, The United States Department of Education (USDOE) has developed plans,
programs, and funding to promote STEM education in schools nationwide, beginning at the
secondary level (U.S. Department of Education, 2023; Deville, 2023). When these students are
educated, they have perspectives and skills because their place of residency could benefit and
grow the STEM field (Ardoin, 2017). Even if these students return to rural areas after being
educated, they can apply solutions to improve the areas of agriculture, mechanical, and technical
fields, sustaining these rural communities (Ardoin, 2017; Texas Educational Agency, 2019).

Despite funding, educators continue to struggle with integration and execution in their
classrooms. The current initial and summative assessment plans presently in use in elementary
school settings across Texas are to continue to raise rigor and thinking. However, they can lead
educators to question the process of achieving these outcomes (Texas Education Agency, 2017,
Texas Educational Agency, 2019). Without proper training or modeled learning opportunities,
the educators may not know how to take the resources and make them part of the lesson, session,
or planning at the grade level they are teaching. The result could be that billions of dollars of
resources are unused, unapplied, and not benefiting the students (Johnson, 2022; Laux, 2021).

Locke's (1968) goal theory was used to investigate the topic of SMART goal setting with
students and to measure goal progress in the elementary learning environment (Locke & Latham,
2019; Shabani et al., 2010). Locke and Latham (2019) elucidated developing a more student-
centered and student-controlled learning environment is shown to lead to deeper student
engagement. When it comes to achieving success, SMART goal setting, coupled with Locke's

Goal theory, can be a powerful tool for learners of all types (Latham, 2020; Leonard & Watts,
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2022). Consideration of the theory of motivational goal setting with educators during the
planning and implementation phases of the research in the core content may show better long-
term acquisition of the pre-STEM concept, which is necessary for complete development in
future academic concepts.

By focusing the significance of the study on the theoretical, historical, and social effects
of the lack of STEM professional development and SMART goal application, the concern of
student exposure is addressed (Ardoin, 2017; DeLeon et al., 2019; Ertmer et al., 2018). By
leveraging the information and adapting how we educate our educators, the impact on long-term
success can be better addressed in more rural locations (Texas Rural School Task Force, 2017).

Research Questions

The research's overarching themes are goal planning, implementation, and rural factors
that may interfere with or prohibit learning (Drescher et al., 2022). These rural factors potentially
should be considered for Texas, as it comprises the nation's most rural schools and school
districts (National Center for Education Statistics, 2020). The research evidence denied the need
for initial and additional follow-up training in SMART goal planning for educators. SMART
Goal planning was tracked throughout the research time frame and, in response, reported based
on the experience of the educators in the trenches of educational planning. Educators were
encouraged to describe and discuss their experiences based on successes or challenges. Potential
rural factors broadly impacting educators' understanding of the challenges and success could
better inform the research at the elementary level.

As educators consider teaching students to initiate and track goals more independently,
understanding challenges and success would be a valuable perspective (Passmore et al., 2021).

The long-term goal outlined by Locke's goal planning is for educators to take control of their
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learning and independently monitor the final achievement of self-set goals (Locke & Latham,
2019). Goal proficiency for educators can be achieved by breaking goals into smaller and more
attainable sections so there are markers throughout the goal tracking. Once taught and modeled,
goal planning can be used to set and reach personal or academic milestones.
Central Research Question
What are the experiences of elementary educators in planning STEM SMART goals?
Sub-Question One
How do elementary school educators describe clarity in planning STEM SMART goals?
Sub-Question Two
How do elementary school educators describe the complexity and challenges of planning
STEM SMART goals?
Sub-Question Three
How do elementary school educators describe commitment and feedback in planning
STEM SMART goals?
Definitions
1. Clarity — The measurable, specific, written, or planned method for achieving a task
or goal, as defined by the five tenets of Locke’s goal theory (Locke & Latham,
2019).
2. Challenge- The difficulty level is defined by the learner and used as motivation for
achievement or completion of the task, as defined by the five tenets of Locke’s goal
theory (Locke & Latham, 2019).
3. Commitment- The attachment, commitment, or accountability assigned to the task or

goal, as defined by the five tenets of Locke’s goal theory (Locke & Latham, 2019).
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4. Complexity — The degree or level of difficulty, rigor, or challenge that engages in the
goal or task, as defined by the five tenets of Locke’s goal theory (Locke & Latham,
2019).
5. Feedback- The chosen method of receiving the information, refinement, or
redirection related to the goal or its progress, as defined by the five tenets of Locke’s
goal theory (Locke & Latham, 2019).
6. Learning Community - Grouping educators and educators into cohorts or sections by
content for instruction provides alignment and cohesion for shared common
objectives (Harvard University, 2015).
7. Professional Learning — In-person or online learning sessions are accessible for
educators for continuing growth and educational learning (Region 17 Service Center,
2023).
8. SMART - Specific, Measurable, Attainable, Relevant, Time Bound will create
intentional and clear expectations based on the combined portions of the goal writing
outlining and defining success (SAMHSA, 2022).
9. STEM - Science, Technology, Engineering, and Mathematics (U.S. Department of
Education, 2023).
Summary
In Chapter One, the study sought to explore the problems and purpose of planning STEM
SMART goals for elementary educators in rural North Texas. As informed by the background
and social research, educators struggle with understanding, planning, and implementing STEM
SMART goals in the classrooms (Johnson, 2022; Laux, 2021; Showalter et al., 2019). A growth

plan may be developed by examining and identifying the factors that challenge and lead to
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successful implementation in rural communities. Research may inform educators in their
classroom planning by focusing on professional learning opportunities and knowledge gaps (City
etal., 2018).

Without intervention for educators in STEM planning, the impacts on educators and
students in the field of STEM could be negatively affected (Johnson, 2022; Laux, 2021;
Showalter et al., 2019). These adverse effects potentially lead to a dramatic decrease in STEM-
required knowledge, fewer able to fulfill the requirements to qualify for STEMs at the secondary
level, and fewer STEM job opportunities upon exiting the secondary level of education (Laux,
2021; Showalter et al., 2019). The research’s potential long-term impacts could help model and
create a smoother integration of professional knowledge and problem-solving while also
highlighting the importance of STEM for educators (Laux, 2021). The first steppingstone is the
ability to provide and equip educators with tools to become more relevant for their communities
(Gereluk & Corbett, 2020). As educators learn and practice the strategies with more fidelity, they
open doors for all students walking through their classroom (Ogonosky & Mintsioulis, 2020).
Through training, modeling, and mentorship, these opportunities could build communities and
move the nation’s learners toward prosperity (Visually, 2023).

The potential application could also be extended to more adaptive professional learning,
support in rural districts, and uniformity in building a student-centered elementary approach to
STEM education (Johnson, 2022; Laux, 2021; Showalter et al., 2019). Chapter Two will provide
a literary basis that informs and affects educators' learning in the rural setting. Outcomes using
appropriate adjustments better inform and involve students regardless of where in the state the
educator is located, providing equity and more equality for future STEM educators and learners

(Stewart, 2009; Wang et al., 2019).
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CHAPTER TWO: LITERATURE REVIEW
Overview

A systematic literature review was conducted to explore SMART goal planning and
implementation in pre-STEMs areas at the elementary classroom level in rural North Texas
districts. In chapter One, SMART is the acronym for specific, measurable, attainable, relevant,
and time bound. The pre-STEM areas being used in the study were science and mathematics.
These pre-STEM areas are being considered for the purposes of the study due to the content level
of the students being affected, and students need to master these foundational skills before
progressing to engineering and advanced technology. The literature examined the problem of
low SMART goal planning and integration in math and science classrooms as affected by rural
factors. Low or absent goal setting can lead to low academic performance, accountability
concerns, and perceptions of low academic achievement in these pre-STEM areas. The state of
Texas contains the most rural schools compared to other states across the nation and is
significantly affected by the setting when considering educational scores (Texas Education
Agency, 2017; Wang et al., 2019). DeLeon et al. (2019) stated that these challenges were also a
consideration for educators' alignment with the Texas Essential Knowledge and Skills (TEKS)
standard, a guiding principle of Texas high-quality instruction. In addition to the high number of
rural settings in Texas, the state also has the highest percentage of rural students attending public
education in the nation (Texas Education Agency, 2017). The research consideration cited on the
topic of rural STEM education and SMART goal planning may inform other highly rural states
with similar rural education populations. In Chapter Two, the researcher reviews the current
literature related to the topic of study and areas of consideration for educational improvement,

such as professional education, rural schooling, and STEM integration.
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Theoretical Framework

The theory most relevant to SMART goal setting is Locke’s goal-setting theory as
advanced in the education setting (Drucker, 2007; Latham, 2020). Locke's Goal theory is divided
into five sections based on his 1968 proposal: clarity, challenge, commitment, feedback, and
complexity. The five tenets are used individually and as a set to reach goals and milestones at a
highly evolved level with the application. The idea also allows new goal-setters to check in and
allow for self-reflection while addressing individual aspects. When starting, writing out each
section may help the learner to remain accountable to the timetable and keep motivation high
even through challenging sections (Latham, 2020).

Locke first presented his goal-setting theory in a 1968 article titled Toward a Theory of
Task Motivation and Incentive for review by his peers (Locke & Latham, 2019). Originally, goal
theory was developed to help with project management in the business setting in the 1960s. The
theory allows the project to be implemented using short-term, long-term, or a combination of
goals to produce work at a highly maintained level (Latham, 2020; Locke & Latham, 2019). The
theory uses motivation as an incentive for each step completed, thus leading to an emotional
release in the body and a sense of fulfillment (Berkman, 2018). Goal theory describes the
completion sense as generally positive, typically coupled with dopamine and endorphins even
before the review or feedback is given (Berkman, 2018; Wexler, 2020). The more desire is built
up, the greater the return, whether in a positive or negative way, if it remains unmet (Brown,
2017, 2022). The second emotional connection in goal setting is seen when feedback, either
positive, negative, or mixed, is received by the creator of the goal. Based on the feedback
received, the cycle may cease or continue based on the desired outcome for the goal and its goal-

setter (Latham, 2020; Latham & Locke, 1991, 2007; Locke & Latham, 2019).



32

The theory connects to recent literature about professional educator learning, curriculum
development, and rural factors affecting educational outcomes (Locke & Latham, 2019). The
literature illustrates that goal setting for academic performance using SMART and classroom
implementation can lead to more effective monitoring and striving development (Locke &
Latham, 2019). The impact of a lack of understanding connected to professional educator
learning and planning can be understood through Angelou’s quote: an educator who "knows
better, they do better, and when they do better, students can do better” (Winfrey & Angelou,
2015, pp.84-85). Through educators understanding the importance of and committing to
following through with classroom action, long-term SMART goal planning can be perpetuated
and potentially offer additional opportunities not previously attainable for students.

Finally, the need for the current study is addressed by identifying gaps in the literature
regarding rural district discrepancy for SMART goal setting, SMART goal planning, and
implementation. The gaps in the literature may be traced to a lack of formal training in SMART
goals implementation, pre-STEM content knowledge, and personnel due to educator pool
shortage. Each of these concerns may produce educational inequity not found in larger or more
funded areas in Texas. The need for goal setting and content scaffolding may help to raise the
low performance of rural Texas districts (Stewart, 2009).

Related Literature

Professional educators’ ability to access equal education regardless of physical location is
considered a high priority across the state (Mahmood, 2021; Miller, 2020). Equal access has
become especially pressing and relevant after COVID-19 forced the majority of Texas to educate
through online means (Mahmood, 2021; Wang et al., 2019). Goal setting has evolved from a few

tenets for measuring criteria to a succinct and measurable way to monitor progress (Latham,



33

2020; Locke, 1968; Locke & Latham, 2019). With educators receiving appropriate instruction,
they too can access and reach success through planning and modeling the concepts that have
longer standing impact on students. Texas is leading the nation in rural schools and school
districts, and the ability to use research-based interventions in the classroom to raise academic
performance is necessary to sustain equal educational access (Texas Education Agency, 2017;
Wang et al., 2019). The access also provides STEM employable access that potentially can
change the course of the learner’s future outlook.

Five Areas of Connection

There are five tenets of goal theory aligned with the five tenets of SMART goal planning
to help learners succeed. Learners can standardize their approach and track goal setting by
breaking down the goal-setting process into manageable parts (Leonard & Watts, 2022; Locke &
Latham, 2019). The idea also allows new learners to check in and allow for self-reflection while
addressing individual aspects. When beginning, writing out each section may help the learner to
remain accountable to the timetable and keep motivation high even through challenging sections
(Latham, 2020).

According to Locke’s goal theory, clarity is the first step toward success (Latham, 2020;
Latham & Locke, 1991, 2007; Locke & Latham, 2019). Clarity aligns with specifics when
integrating SMART with goal-setting tenets (Latham, 2020; Leonard & Watts, 2022). In order to
create a successful strategy, it is of utmost importance to have a well-defined and specific goal in
mind, regardless of whether you are a first-time or experienced learner (Locke & Latham, 2019).
The specificity begins with identifying whether the goal is procedural, process, or product based.
Explicitly outlining a clear vision of what the goal is going to be achieved, the areas to improve

upon, or the accomplishments, lays a solid foundation for success (Latham & Locke, 1991, 2007;
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Locke & Latham, 2019). If the goal writer employs a standardized approach, then the procedure
requires less uncertainty than a goal with an unclear objective (Latham, 2020; Latham & Locke,
1991, 2007; Locke & Latham, 2019). By setting clear goals and objectives, the learner can
ensure they are on the right track toward success.

Feedback plays a crucial role in determining the level of progress achieved in goal and
goal planning (Latham & Locke, 1991, 2007; Locke & Latham, 2019). Feedback aligns with
Measurable when integrating SMART with goal setting tenets (Latham, 2020; Leonard & Watts,
2022). As Locke (1968) stated, feedback is how a learner receives the information, refinement,
or redirection related to the goal or its progress (Locke & Latham, 2019). Without clear and
measurable feedback, improvements made while setting goals may not be replicated in the future
(Latham, 2020). By analyzing feedback and identifying errors, learners can adjust and achieve
more promising results. The in-action adjustment allows the learner to use refocusing as a
refinement to complete and reach the goal more completely (Locke & Latham, 2019; Leonard &
Watts, 2022). Therefore, feedback is a critical component in attaining measurable progress
during the goal-setting process, leading to higher levels of success and achievement (Locke &
Latham, 2019). Feedback provides necessary insights into what is effective and not effective,
specific to the learner, ensuring learning is consistent and cyclical (Latham, 2020; Latham &
Locke, 1991, 2007; Locke & Latham, 2019).

Complexity varies from person to person and can be personal without a standard metric
to measure growth until it is applied to the task or goal (Locke & Latham, 2019). Complexity
aligns with Relevance when integrating SMART with goal-setting tenets (Latham, 2020;
Leonard & Watts, 2022). Complexity must be flexible and cater to the learner's capacity,

individual rigor, and ability level. The complexity must be within the capability of the goal
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writer. Otherwise, the goal becomes unattainable, and the learner will lose motivation to progress
(Locke & Latham, 2019). By aligning complexity with the relevant portion of the goal-setting
process, learners can tailor their goals to their unique situations, making them more attainable
(Latham, 2020; Latham & Locke, 1991, 2007; Locke & Latham, 2019). More favorable results
can be achieved by adjusting based on feedback and identifying errors through metrics (Latham
& Locke, 1991, 2007). By analyzing feedback and identifying errors, more promising results can
be achieved. Therefore, feedback is a critical component in attaining measurable progress during
the goal-setting process, leading to higher levels of success and achievement (Latham, 2020;
Latham & Locke, 1991, 2007; Locke & Latham, 2019).

In the goal-setting process, value should be placed on aiming for attainable challenges in
goal progression (Latham, 2020; Latham & Locke, 1991, 2007; Locke & Latham, 2019).
Challenge aligns with attainable when integrating SMART with goal-setting tenets (Latham,
2020; Leonard & Watts, 2022). By carefully selecting targets that can be accomplished with a
combination of time, effort, and support, a sense of achievement is fostered for the learner
(Latham & Locke, 1991, 2007). Although professional goal setting can be daunting for
educators, it can also be empowering if the learning is set for genuine growth (Leonard & Watts,
2022). Even if goals are long-reaching or seem out of the learner's range, areas, such as time or
increments, can be implemented to reduce the challenge level at each step. Breaking down larger
objectives into smaller, more manageable sections can inspire confidence and motivation,
serving as steppingstones towards more significant progress (Latham, 2020; Locke & Latham,
2019).

Commitment is a crucial aspect of the timebound portion of the goal-setting process

(Latham, 2020; Leonard & Watts, 2022). Allocating specific amounts of time and being
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accountable for progress is essential to achieving the learners’ goals (Latham, 2020). Without a
well-defined timeline, learners may struggle to stay on track and risk falling behind or
succumbing to procrastination (Latham, 2020; Locke & Latham, 2019). Adopting a time-
sensitive strategy and explicitly stating or writing it down allows the learner to take
responsibility for one's advancement. The understanding of the timing element is a factor that
can make or break the achievability of a goal or task (Locke & Latham, 2019). The ability of
each learner to take the appropriate time to reach an objective may require adjustments along the
path of the goal (Latham & Locke, 1991, 2007). This is especially true for new learners who may
feel inclined to over or underestimate the time necessary to reach significant objectives. Learners
can gradually build momentum and snowball towards even greater success through incremental
steps or multiple checkpoints along the goal trajectory (Latham, 2020; Latham & Locke, 1991,
2007; Locke & Latham, 2019).
Goal Research

Locke's (1968) theory can also be applied to examine the problem of low academic
achievement in math and science and how the application of goal setting can improve
performance outcomes. The motivation toward the objective is enhanced through the use of
feedback on the goal, improving the overall performance on new or challenging material. The
concept of breaking goals into specific sections to address time management, measurable
progress, and end-goal analysis allows monitoring to remain on target (Latham, 2020; Leonard &
Watts, 2022). SMART goal planning defines itself by taking goal planning and adding relevance
and attainability. For educators and students, goal planning allows them to focus on incremental
progress toward larger goals, such as specific proficiency criteria on state assessments. Diefes-

Dux et al.’s (2016) research study supported and expanded Locke's research by supporting a
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growth mindset through the use of the SMART goal model. The increase in support led to higher
engagement, motivation, and exploration of STEM subject matter, which was seen to strengthen
background connections (Passmore et al., 2021; Rosenshine, 2012; Russo et al., 2021). The type
of goal setting is also completed progressively, making the steps more manageable for the
learner to begin building momentum and acquiring momentum in a specific subject matter (City
etal., 2018).

In the 1990s, educators realized the benefit of having students develop specific,
measurable, and actable educational goals (Texas Educational Agency, 2019). By using SMART
(specific, measurable, attainable, relevant, and time-based) goal setting, students achieve better
goals based on defined parameters and more realistic academic results (Aghera et al., 2018;
Leonard & Watts, 2022; Passmore et al., 2021). Latham and Locke’s (2007) research support the
idea by stating that students who set goals to assess their performance and task completion
improve their regulatory ability and show growth in their learning cycle.

The results were a long-term positive correlation between task performance (Benden &
Lauermann, 2022) and an increasingly positive link between goal setting and task performance
(Benden & Lauermann, 2022; Latham, 2020). Over time, studies also have shown a positive
correlation between task performance and a positive link between goal setting and learning
(Ivana, 2020). Most mentioned in educational goal-setting literature is the connection between
goal setting and people skills required for living in society (Midwest Comprehensive Center,
2018). These skills include coordination, self-assessment, internal motivation, and student
discourse in and out of the classroom. The internal and regulatory processes were seen as a
strong indicator of student success compared to end-stage goal completion. The Midwest

Comprehensive Center (2018) continues those skills directly modeled and taught to students by
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educators. Students must practice with the dynamics before executing them independently in a
real-world setting.
Importance of Educational Goal Setting

Setting goals is an integrated part of education, as young as first grade, when educators
expect students to write about aspirations for when they grow up (Caena & Vuorikari, 2021).
The informal first writing of long-term goals is personal and connected to the student's inner
desires for their life outcome. While the first goal is rarely achieved when students grow up, it
provides a model of how passion, connection, and planning can be used to set goals. The stages
of learning begin with a self-guided pursuit based on the subject's knowledge, such as the initial
exploration of a topic or interest (Smolucha & Smolucha, 2021). When the learner arrives at
something they cannot master independently, they then move into the second stage. The learner
moves into guided assistance or scaffolded with another who can teach or model the process. The
learner moves toward automaticity, requiring less help with each attempt based on the support
they have received (Shabani et al., 2010). Finally, the learner reaches the stage requiring no help,
allowing them to continue their understanding until assistance on the next perplexing task is
needed (Eun, 2019). These steps are the same when educators are learning and are a connected
way for educators to experience the learning process before returning to the classroom to instruct
their students.

However, if a learner does not naturally excel in math or science, planned goal setting
may be an avenue to help them successfully learn. With the help of an advisor or educator,
students can improve their scores in math and science (Benden & Lauermann, 2022; Makarova
et al., 2019). Educators can facilitate students' learning skills, such as time management, taking

ownership of their learning, and goal setting with attainable check-in capacity to manage
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learning (Midwest Comprehensive Center, 2018). Goal setting can also resemble one-on-one
sessions, peer or homogenous groups, or whole groups, if the goal involves a more extensive
setting (Latham, 2020; Passmore et al., 2021). The joint plan can be modified to affect students
more with personalized sessions to improve individual learning.

Accountability by Goal Tracking

The area of refinement in an unmet or unreached goal offers an additional opportunity to
deepen the connection between goal setting and the measurable goal (Latham, 2020; Latham &
Locke, 1991, 2007; Locke & Latham, 2019). Refinement offers a chance for the goal-setter to
experience productive struggle, leading to a passage from scaffolding to supported learning
(Russo et al., 2021). Students and educators can also benefit from Locke's (1968) discovery of
the emotional connection in goal building when they plan, set check-ins, and reach the end of the
goal (Berkman, 2018; Locke & Latham, 2019). These messages can cause long-term changes to
the brain and lead to additional goal setting and goal-striving (Berkman, 2018).

The National Council of Educators of Mathematics (NCTM) conducted a study
specifically addressing educator strategies to aid in proficiency in goal achievement (Bostwick et
al., 2020). The most effective strategies, as reported by educators, were providing feedback on a
frequent basis, chunking tasks of a complex nature, and allowing the learners to apply and
practice their knowledge in a meaningful way. These suggestions and strategies align with
incorporating SMART goals in the curriculum planning to benefit students' math and science
outcomes. Additionally, students can share accountability and responsibility for their learning
and demonstrate connective growth with educators as they progress (Weinstein, 2020). The
shared educator-student responsibility allows students to develop more explicit expectations,

directions, and self-guided instruction (Ertmer et al., 2018).
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Rural School Effect

Rural schooling accounts for approximately one-third (32,000 students) of all public
school districts in the nation (National Center for Education Statistics, 2020). Rural communities
are divided into three classifications: remote, distant, and fringe. Each classification is divided
due to the proximity to urbanized areas instead of based solely on population size due to overlap
and changing territory lines. The number of enrolled rural school students makes up 24% of the
national average compared to 34% in suburban areas and 29% in urban areas. The lowest
enrollment numbers can be attributed to population, small school size, and the decline of smaller
rural communities (Gereluk & Corbett, 2020). Challenges faced in rural areas are commonly
classified into financial, accessibility, personal, and sustainability (Gereluk & Corbett, 2020;
Rumberger et al., 2017).
National Rural Schooling

Students from rural backgrounds often face complex and life-altering decisions due to
rural factors once they reach higher education (Showalter et al., 2019). Due to the limited
educational opportunities in rural areas and financial and geographic factors, students face more
direct challenges to furthering their education (Rumberger et al., 2017). These factors may be
prohibitive to success and furthering growth, which is why the strength of foundational
knowledge is especially important (Dick, 2017). Challenges may include location, transportation,
access to knowledge, and further educational opportunities.

Improving schooling in rural areas is in educators' news, national reporting, and minds
due to inequities brought to the forefront since the 2019 COVID outbreak (DeLeon et al., 2019;
Mahmood, 2021; Wang et al., 2019). The disparities were seen predominantly when schools

shutting down made online education the sole source of educational opportunity for many
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families nationwide (Wang et al., 2019). Preparation of the specific challenges faced in a rural
setting is not always apparent to young or first-year educators until they begin to experience
inequity in accessibility compared to their classmates (Garcia & Weiss, 2017). At the same time,
rural schools have become more technologically accessible and have certainly grown in their
access to the internet, social media, and devices (Kismihok et al., 2020). Families with machines
and the internet had less of a trial trying to maintain education and normalcy for structure (Wang
et al., 2019). Even before online schooling, devices available in the homes of rural students were
typically centered around communication and were agriculturally based (Drescher et al., 2022;
Rumberger et al., 2017).

Rural schools face challenges not limited to their location but to the capabilities to keep
up with the fast-paced instruction and educational technology needs (Showalter et al., 2019).
However, many rural schools needed the devices and the ability to offer internet or internet
devices to students who may have lived as many as 30 miles from the school building in which
they attended (DeLeon et al., 2019). The accessibility of student transportation, considering the
large service area of the students needing access, can present hidden challenges (Gleason et al.,
2008; Spencer, 2000; Yeung & Nguyen-Hoang, 2019). These farm-to-market roads can also
become impassable, making students more likely to walk to a centralized location for pickup
before getting on public transportation (Cromartie, 2020; Drescher et al., 2022).
Texas' Rural School

Rural districts may feel the brunt of the inequities as they try to keep up with and share
the limited state or national financial contributions (Texas Rural School Task Force, 2017). In
Texas, schools across the state are attempting to balance increasing academic performance

(Every Student Succeeds Act, 2015), transparency (Texas Educational Agency, 2019), and
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providing high-quality instruction and material while ensuring students are ready for the state
standardized test (Texas Education Agency, 2017). For an educator, many of the curriculum
pieces are used or being administered through online means in an effort to build stronger
endurance and increase rigor (Texas Education Agency, 2017, 2023). The online potential is a
way to make it more accessible for the school district to receive higher quality materials and
curriculum, especially in Mathematics and English Language Arts. Texas sees the shifting
toward online materials as a way to help provide more equity in the learning process.

The heavy load of responsibility can leave educators and administrators feeling
overwhelmed, especially if they know they are struggling to keep up with the current pace of
instruction (Gereluk & Corbett, 2020). High-stakes testing is not new for Texas, and state testing
began in the late 1980s but has ramped up as accountability ties closer to state funding (Texas
Educational Agency, 2019). The challenge faced by Texas is how to align when rural schools'
opportunities, resources, and funding, which are limited by location and context. The "one size
fits all" teaching model can be limiting and leave vulnerable populations and rural schools
scrambling to cover material while students struggle with outside factors (Forner, 2016, p. 4).
North Texas Rural Schooling

For many students, the struggle of their rural geography can be seen as soon as they begin
school and affects decisions even when they go to college (Ardoin, 2017; Rumberger et al.,
2017). At the same time, not just the physical proximity to the school but also the condition and
accessibility can be a struggle to learn. School transportation is often a more effective
transportation model for students who do not live in the city limits of rural schools (Ardoin,
2017; Spencer, 2000). Concerns about how far from home a student lives or can be expected to

walk, or ride, can be a limitation for families. While students in rural settings can access the
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public-school bus to meet their educational needs when being transported to and from campus,
extracurriculars, advancement, enrichment, and remediation can pose more of a challenge to
access. Additional factors can affect the accessibility to participating in after-school programs
and receiving additional services, such as tutoring and zero-hour studies (Ardoin, 2017). Even
though these services may be available, access to them may challenge student participation.

When students reach high school and post-secondary school, many rural students must
consider the acceptable distance from home to ensure they can still live and work (Ardoin,
2017). Distance considerations can be seen in the high percentages of rural students who chose
two years or junior college within their community rather than leaving home and incurring
experiences farther from home (Ardoin, 2017; Sher, 2020). The limited availability of advanced
studies within the institutes also makes it less likely that there will be opportunities for higher-
order STEM careers than offered at four-year universities. The present percentage of Texas with
no post-secondary education is 61.8% of the state compared to 27.9% of the nation (Texas
Comptroller of Public, 2022; U.S. Census Bureau, 2022a; U.S. Census Bureau, 2020). The effect
on Texas students who do not pursue further education after high school earn between 17-38%
less than the national average because they are without secondary education access (Texas
Comptroller of Public, 2022; U.S. Census Bureau, 2022b).
Learning to Learn

In 1920, Vygotsky noted that while we as learners acquired language quickly through
natural exposure, content, such as math and reading, required more hands-on intervention (Eun,
2019). Universal goal-setting intervention can be adapted and provided to all learners regardless

of their level (Frommelt et al., 2023; Ogonosky & Mintsioulis, 2020). The research supports
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acquiring more complex subject matter; people require the intervention, instruction, or guidance
of someone who has already mastered the material (Eun, 2019).

One of the post-pandemic tools is video coaching for educators to become more
reflective and connect more deeply with peers or administrators (Hofer, 2023). In a growing
number of districts, the shortage of educators is combated through alternative professional
learning (Hofer, 2023). The shortage and scarcity of time for professional education are provided
through video modeling for educators to interact with and watch. Using modeling and 2-way
video coaching helps refine instructional practices, and educators begin to focus on deepening
their teaching practice. Hofer (2023) stated that while “not the perfect solution” (p. 2) to
professional learning, it does offer the opportunity for questioning, guidance, feedback, and
refinement.

One such way would be seeing the master educator model and monolog as they work
through video modeling (Hofer, 2023). Video modeling offers a chance for instruction on the
educator's schedule and can be paused, rewatched, and reported as they are learning to perfect a
new skill or grasp a complex task. Hofer shared that the internalization of seeing others work
through similar situations specific to their classroom can also aid in the connection. The
connection can foster a chance for educators to lean on the background knowledge of these
adults and peers to continue building toward proficiency. Hofer suggested that peer connection
between educators and students brings belonging and purpose to the classroom environment.
Video modeling creates a sense of belonging and impact, can help educators grow, and
encourage them to remain in the district for years to come (Goodyear et al., 2019; Hofer, 2023).
Retention of educators is crucial because Texas educators leave the classroom at twice the

national average rate (Rosenblatt et al., 2019).
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Tools for Learning by Doing

The importance of hands-on experience cannot be overlooked when involving the
problem-solving approach, which has led to the development of Makerspace and STEM labs in
schools nationwide (Vongkulluksn et al., 2018). The Makerspace and STEM Lab spaces strive to
continue evolving through learning through doing and providing for all students learning styles.
The U.S. Department of Education stated it this way, "In an ever-changing, increasingly complex
world, it is more important than ever that the (students) are prepared to bring knowledge and
skills to solve problems, make sense of information, and know how to gather and evaluate
evidence to make decisions” (Hom & Dobrijevic, 2022, p. 1).

Gaming-based learning offers students as young as pre-kindergarten the chance to
participate through movement, application, and problem-solving (Chen & Huang, 2020). These
personal computers or gaming systems use interactive panels that allow students to combine
exploration with a single or multiple-step sequence to solve or create a new solution to an
outcome. While memory and working of technology improve with age, students can show
aptitude based on creativity, cognition, and unique thinking that may need to be recognized in
the academic setting. Garger and Guild (1984) felt a student's learning style can be as individual
as a fingerprint, with areas of strength and weaknesses yet to be developed (Chen & Huang,
2020). While students gain from these spaces, educators who are exposed to new and innovative
ways of addressing content help develop their connections alongside their students.

Specifically, the learner's ability to sit in a productive struggle while reasoning through to
a solution is a skill to be embraced by educators and students (Vongkulluksn et al., 2018).
Content educators, however, can feel like they can be excused from directly teaching the pre-

STEMs concept when students attend rotational Makerspaces in the lower grades (Laux, 2021;
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Nowikowski, 2017). Instead, educators should view these rotations as an additional chance to
embrace the STEM concepts, helping to integrate these as additional exposures into their lesson
plans (Laux, 2021).

Educator Professional Learning & Learning Communities

The outlook of professional learning shifted in education following the pandemic school
closures of 2019 (Hill et al., 2020; Hofer, 2023). While closures for students and educators may
have been short-lived in some places, it took longer for professional learning and educator
classes to return, even at a distance. For many, they saw professional learning for educators as
part of “learning apart, together” (Hill et al., 2020, p. 2). The caring relationship built on coming
together to learn was a struggle for the first two years following the school closures. Areas like
Canada moved from in-person sessions with peer or mentor educators to Zoom and distanced
independent study for professional learning of their educators (Hill et al., 2020). While it allowed
educators not to lack the ability to meet minimum required courses, it did not engage educators
or promote innovative approaches according to course feedback (Forner, 2016). This aspect is
viewed as necessary when educators learn or are tasked with acquiring new knowledge. Based
on feedback, some educators and districts have had to rely on becoming more proactive in
seeking inventive and creative ways to meet educators' needs for growth and learning (Han &
Stieha, 2020).

In the last ten to fifteen years, there has been a movement in schools to move from the
top-down leadership styles with educators toward the Professional Learning Communities (PLC)
and cooperative learning groups within the educational models (Goodyear et al., 2019). The top-
down is replaced with more educator-directed and student-centered models, as students’

requirements for learning continue to evolve. The PLCs offer an internal and rooted source of
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growth in the teams in which they are implemented. According to the Texas Education Agency
(2022), PLCs are generally accepted as an educational group striving to learn, grow, and share
commonalities in professional and learning outcomes focused on students and educators. PLCs
focus on using discourse, problem identification, and solving to reach numerical or growth
achievement (Goodyear et al., 2019). The PLC process centers around discussing, sharing, and
modeling practices while incorporating data and meeting methods. The teams can be comprised
of educators, staff, administration, or other personnel, all sharing common goals (Caena &
Vuorikari, 2021; Goodyear et al., 2019). Participation and norms are set by those who function
within them, setting educators at the helm of their student learning and creating solutions to solve
learning challenges (Goodyear et al., 2019). If done correctly, they promote educator learning,
implementation, and training, trickling down to student improvement.

In Continuing Professional Learning (CPD), educators are provided a baseline of
opportunities to build and grow at the campus and district levels or higher levels (City et al.,
2018; Goodyear et al., 2019). The movement to design future online professional development
comes post-pandemic, as educators must find new ways to connect effectively. One of the more
unique ways to engage educators in the more current CPD is through the use of social media and
online sessions (Goodyear et al., 2019). The educator, trainer, or moderator instructing
professional development learning may need to support social media-based training using the
PLC process (DuFour,2021). Engagement and participation from those partaking in online
discussions grew, as they could more easily access new material for their classrooms. The
moderators, those teaching the PD, help to facilitate, promote, and lead discussion before turning
over the topics for participant-led discussion through breakout or chat rooms. The idea of sharing

practice while discussing in real time offered feedback and choices from participants walking
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together (Goodyear et al.,2019). The development of methods the educator walks away with can
meet or exceed objectives previously set by their own or in-person session due to the collective
community conversations. Goodyear et al. (2019) spoke to positive teaching practice, essential
connection, and enhancing educators’ engagement quality when they feel equipped.
STEMs Current Outlook

STEM education, remaining current with professional demand, has been recognized as an
ongoing need over the last 20 years (Schrum & Summerfield, 2018). The Pew Research Center
shows a growth of 79% since 1990 in the area of STEMS employment, making students twice as
likely as their parents to require STEM in their employment (University of Central Florida,
2023). The intentional exposure to the STEM fields for girls as young as middle school can
break the stereotypes developed by more male-dominated partiality in the sciences. The gender
gap continues to widen in nearly all areas of career study and scientific contribution (Ross et
al.,2022). For many women, STEM education can offer some of the highest earning potential in
the areas of statistics, civil engineering, information security, profiling, and cyber security right
out of post-secondary education (University of Central Florida, 2023). The teaming of engineers,
mechanical renderers, and construction, with the practical knowledge of artists, graphic
designers, and CAD system designers produce more complete plans to merge STEM with
STEAM in a practical setting.
STEM vs. STEAM- Why it Matters

STEAM merges STEM approaches with Art to approach scientific and mathematic-based
concepts from a divergent perspective (University of Central Florida, 2023). STEM focuses on
the more concrete sciences, such as new concepts or progress on existing creations. The Rhode

Island School of Design advocates for the education of Art in STEM due to critical thinking,
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decision-making, and exposure to multiple modalities through the artist's perspective (Deville,
2023). The University of Florida cited four years of art study in high school resulted in <98
points higher” than their same-age peers on the SAT assessment (Deville, 2023, p. 3). The
feeling of being able to see the problem from a visual perspective can strengthen or deepen the
application. The idea can be seen when items, such as a 3D printer or graphic rendering, allow
interaction before addressing the living object (Deville, 2023). Affifi and Colucci-Gray (2020)
cited that the integrated experience between exploration and artistic freedom of expression
allows for attention of slower participation associated with sheltered exploration (Affifi &
Colucci-Gray, 2020). The shift to include art in STEM comes from the desire to educate the
whole child with flexibility and to encompass more diversity in learning (University of Central
Florida, 2023).

The inclusion of STEAM-focused education makes students more marketable, as
expressed by 57% of senior-level employers, according to the LinkedIn 2018 Report (University
of Central Florida, 2023). The ability to effectively communicate, innovate, and influence are
listed as the most valuable qualities that are desired in employable adults. STEAM is seen as a
more collaborative and accessible avenue for soft skills still merging with complex science
concepts. Soft skills most associated with females in the workplace, like teamwork, imaginative
thinking, and cooperation in networking, cannot yet be managed solely by any piece of
technology. “Soft skills” are growing in importance, especially as STEM education and research
continue to grow (p. 1). The National Bureau of Economic Research stated the demand for work
with social, soft skills, and non-automated skills will continue to grow in line with the prevalence
of technology in the industry. The emphasis on helping students be more equipped to manage the

need for growing challenges and professional opportunities in the STEMS career field is felt to
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be strengthened by the marketability possibilities of artistic ideas. Exploration into STEM
connection has even begun to appear in graphic novels in the education setting, encouraging
literacy development along with the terms, skill and ideas boasted by the individual fields
(Romagnoli, 2017). According to the American Library Association, graphic novels are
primarily a personal choice of literature at the secondary level for students (Lacoste, 2019). The
books, articles, pictures, and volumes open innovative ideas for future learners willing to expand
their interests (Romagnoli, 2017).

The STEM acronym has only been recognized as a term in education since the early
2000s and has only had congressional funding since 2005 (Deville, 2023). The embracing of
STEM material has been incorporated in classrooms and set up in spaces in various ways, from
moveable carts to hands-on exploration. Implementation of the concepts is diversified by the
educator’s knowledge (Widya et al., 2019), district resources, and space availability to encourage
hands-on learning (Ross et al., 2020). The lack of time in development has made some
educational scholars worry that the component may be too young to start adding art or other
initiatives to the acronym, especially when growth in STEM rural settings is still unequal
(Deville, 2023).

STEMs in Public Education

National opportunities, such as the Creating Opportunities to Meaningfully Promote
Excellence in Technology, Education, and Science Act (COMPETES) of 2007, and the
Committee on STEM Education National Science and Technology Council (2013) were formed
to encourage and promote improvement in the STEMS workforce, starting at the secondary and
post-secondary levels (Office of the Federal Register, National Archives and Records

Administration, 2022). Due to this recognition, more than a billion dollars have been used to
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intervene and encourage STEM education, particularly for female students in middle and high
schools (White House Office of Science and Technology Policy, 2013). In contrast, when
examining the same subjects in lower grades (Kindergarten through third grade), there was a
national disconnect from elementary to secondary education support, funding, and instructional
time allowance (Goodner, 2021).

The 2018 National Survey of Science and Math Education trend results showed that at
the elementary level, daily instructional minutes averaged “18 minutes (11%) for science, 57
minutes (35%) for math, and 89 minutes (54%) for Reading-Language Arts” (Gauthier, 2019;
Goodner, 2021, p. 1). Lowering access to pre-STEM skills in elementary instruction directly
correlates to the lower performance scores seen in national testing (Goodner, 2021). When
comparing science scores from 2015-2019, the average science score for fourth graders
decreased by two points on average. Additionally, fourth-grade science scores declined in all
three testable content areas, which included Life Science, Earth, and Space Science (National
Assessment of Educational Progress, 2019). These trends can be seen as recently as 2019, with
Texas rating as the top ten priority educational opportunity needs in the area of math and reading
scores (Showalter et al., 2019). While the field continues to grow, research has shown a decrease
in students' readiness for these opportunities due to a lack of exposure or readiness in their post-
secondary studies. Texas is currently ranked in the “serious” category for college readiness
ranking based on the urgency of action, climbing more than ten places in priority from their
previous reports.

The newest round of tools in educational STEM learning is mobile learning, which
employs the use of augmented, virtual, and mixed-reality technology aimed at giving students a

firsthand experience (Videla et al., 2021). Immersion learning techniques, as part of educational
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technology, can encourage and provide a broader range of discoveries. Videla et al. stated these
programs allow students to experience adaptability, with elements of free choice and self-
determined or self-directed learning focusing on student interest areas.

STEMs Employment. STEM professions and careers are increasingly broadening, with
simple technical work extending to leadership and research opportunities at the highest level
(Fouad et al., 2017). Opportunities, such as computer programming, graphic design, research
sciences, engineering, biological research, film, and streaming education, are all examples of
careers that owe part of their field to STEM education. The US Bureau of Statistics stated that
80% of jobs within the next 20 years would require at least one of the four STEM-related
technical skills (Visually, 2023). Potentially, rural students could miss out on some of the
highest-paying jobs due to a lack of exposure (Hughes, 2020; Thomas et al., 2018). Stakeholders,
such as classroom educators, administrators, and students, could directly benefit and be
influenced by the appropriate modeling and information.

Women in STEM. The underrepresentation of women in STEM fields has been a
persistent issue with significant implications for advancing science and technology (Fouad et al.,
2017; Garcia & Weiss, 2017). Despite the progress made in recent years, the statistics remain
alarming, and female students continue to face isolation and prejudice when pursuing math or
science-centered careers (Garcia & Weiss, 2017). The need for more representation discourages
young women from considering careers in STEM. As Williams (2014) noted, the male-centric
view in science and math has contributed to a gap in representation, limiting the diversity of
ideas and perspectives that could be brought to STEM fields. However, the importance of having
more women in these fields cannot be overstated, especially considering that women make up

over half of the population (Williams, 2014).
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There is a growing need for women to serve in these capacities, as the communities
become more integrated and aligned with technology, enabling more diversity in ideas toward
improvements (Deville, 2023; Williams, 2014). When designing new products or services,
women bring a unique perspective that is often overlooked. Glimcher (2014) pointed out that the
gender gap begins to open up right after high school. Early impressions of females may
significantly influence their reluctance to pursue math and science (Chen & Huang, 2020).

The need for more women in STEM is further highlighted by the statistics on the number
of engineering PhDs awarded to women in the United States (U.S.) (Society of Women
Engineers, 2023). About 24% of Ph.D. in engineering degrees are awarded to women, and of all
U.S. STEM professors, only 21.7% are women (Mehta, 2022). Pollack (2015) provided
examples of early gender biases that set up many women in America not to view math as a
serious study because of the discrimination they faced. These biases are not limited to possible
gender prejudice but also the presentation of the materials early in school (Laux, 2021). Pollack
(2013) noted many boys and girls need to learn about math and science before those subjects
reveal their true potential. To address the issue, educators must make the curriculum more
approachable and engaging for girls, as Mayim Bialik suggested in her 2013 interview with
Forbes (Goodman, 2013; Goodner, 2021). The approach can be done by challenging the
subject’s perception and highlighting the stories of successful women who have influenced these
fields. Yale physicist Meg Urry emphasized the importance of preventing girls’ loss at every
stage of their education due to a lack of self-esteem, misperceptions about who can enter the
field of science, and inaccurate assessments of their abilities (Finkbeiner, 2022).

However, programs such as Be Wise, Science Ambassadors, and Task Force for Female

Facility have made strides in encouraging young women to pursue careers in STEM (Laux,
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2021; Makarova et al., 2019; Mehta, 2022). Bialick says that by making the curriculum for these
subjects more approachable, we can confidently empower girls to pursue their interests and
passions. “Challenging the perception gives teenage girls a place to experience the excitement of
STEM subijects firsthand and engages them in stories of successful women making a difference”
(Que, 2019, p. 3). Women in STEM fields are essential to ensure a diversity of ideas and
perspectives that could lead to groundbreaking advancements in science and technology. To
achieve this concept, educators must address gender biases in early education and make the
curriculum more approachable and engaging for girls. Only then can educators empower the next
generation of young women to pursue their interests and passions in STEM (Mehta, 2022).
STEM/STEAM is Looking Forward

Technology has primarily transformed the landscape of industry and education in the last
15 years, as automation is becoming more common (University of Central Florida, 2023).
Healthcare finance purchasing and repetitive manual labor have shifted toward more automation,
removing human components. It is estimated that 80% of projects and single tasks (food
ordering, data reception, and remote tracking) could be completed by Acrtificial Intelligence (Al),
making the skill presently nearly obsolete by 2030. The use of unconventional STEM has
appeared even in areas of NASA, when they used origami to plan, design, and implement solar
panels folded to save space (and weight), called the Star Shade prototype (Martin & Mphofe,
2023). The ability to unfold to protect equipment and ships from solar radiation and arrays offers
an opportunity for application on potential exploration of Mars. The field continues to grow and
change as information, ideas, and development advance, with personnel ready to meet the

growing challenges (Marin-Marin et al., 2021). By addressing the STEM “pipeline problem,” the
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diversity and awareness of the need for enthusiastic learners can be addressed (Mehta, 2022, p.
3).
Literature Cross-Examination

When examining the research studies on goal setting in nonacademic settings, the studies
are primarily set between 1960 and 1990, when goal-driven accountability began to catch on
(Latham & Locke, 2007; Midwest Comprehensive Center, 2018). Goal setting was found to be
an effective way to show progress on long- and short-term project management in the business
sectors, human resources, and management. Locke’s motivational task management found those
employed with more challenging and specified goals showed increased motivation to master the
task to achieve the work (Locke & Latham, 2019).

Goal setting in academics became more commonplace in the late 1990s, with state
standardized testing becoming more uniform across states. In Texas, accountability became
increasingly connected to 2001's No Child Left Behind Act (U.S. Department of Education,
2022). Texas Educational Agency (2019) uses an A to F rating score for each district, and per the
ranking, funding was distributed, withheld, or redistributed amongst the schools in the state. The
addition of federal and state funding tied to these scores makes Texas progressively more
accountable for students' progress, especially if they want funding (Texas Rural School Task
Force, 2017). Accountability for student progress can pressure educators not to further their
learning, instead focusing on the state examination as the measure of worth (Showalter et al.,
2019; Texas Rural School Task Force, 2017).

When applied to an education setting, the studies revealed some educational setting
ranking(A-F) benefited from positive results with multiple "ages, abilities, across academic

subject areas and in varying geographic locations™ depending on the readiness of those involved
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(Midwest Comprehensive Center, 2018, p. 2). While goal setting has been shown to improve
students’ scores overall, several studies noted motivation and management as frequently
mentioned drawbacks to alternative learning structures (Mahmood, 2021). Intrinsic motivation
and self-management are central to driving individual goals forward in some cases (Frey &
Fisher, 2022). Therefore, focusing on intrinsic motivation in large settings can be challenging
because students need prompting, such as extrinsic motivation, guidance, and follow-up time, to
succeed uniformly (Kilday & Ryan, 2022). The learner’s needs are considered in the outcome of
the tasks and the level of performance being asked. While intrinsic motivation is suited for
enjoying the task or activity, it does not always connect to the proficiency level of the task
(Tolman et al., 2023). This means you can love an activity, such as dancing, and have the desire
to conduct the moves (intrinsically) but not show the technical ability to improve. Only when
motivation, such as a goal, is developed or idealized does the learner start to improve in the
direction of alignment. Educators may also find it difficult not to compare student learners across
their classrooms, especially when some students make more substantial gains than others.
Students make little incremental progress or require multiple revisions to make the same score
advancements (Latham, 2020). Educators can also focus on the student, as they make collective
class goals, building toward collective efficacy instead of single student meetings. The modeled
process shows growth can be later applied to the learner at the revision point for improved
performance.
STEMS Education at Elementary

When examining the defined evidence-based practice outlined by the U.S. Department of
Education (2022) on student accountability, only some of the present studies in the research field

are complete and rigorous enough to align with their guidelines. The rigorous approach calls for
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large sample sizes, more universally applicable results for implementation, and additional levels
of support for student exposure (Drescher et al., 2022; Midwest Comprehensive Center, 2018).
The rigor and level of the studies are necessary to understand the approaches and solutions that
apply to educational learners. The current lack of American studies at the elementary level leaves
gaps in the knowledge base for educators attempting to work with students in pre-kindergarten to
fifth grade (Carter, 2020).

Additionally, studies need to focus more on elementary learning to provide a rounding
out of the research in SMART goals in a STEM field (Lego Education, 2023). The SMART goal
method is most beneficial to learners when the goals can be broken into smaller goal completion,
such as each grading period, semester, or year-end (Aghera et al., 2018). Student conferencing is
one avenue for educators to keep on target, determine where the student is, and gather data
toward proficiency (Latham, 2020; Locke & Latham, 2019). Based on educator and student
planning sessions, educators’ clarity on proficiency versus performance goals must be considered
(Midwest Comprehensive Center, 2018). Without clear criteria, educators may seek a specific
numerical score without considering the learning processes needed to repeat performance.
Educators considering writing goals with their students must evaluate, prioritize, and address
learners’ motivation, as mentioned in the research case studies (Kilday & Ryan, 2022).
Discussing what motivated each learner should be considered (intrinsically or extrinsically) to
ensure a method of attainment is in place before starting goal writing. By using a clearly defined
end goal, educators can use progress monitoring and goal snowballing to meet or exceed each
incremental goal, leading to overall success (Smolucha & Smolucha, 2021).

Professional Development
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There is a lack of literature on STEM professional development for general education
educators trying to improve their skills. As Makerspaces and STEM/ STEAM labs continue to
appear in schools, it is critical that educators need additional training and resources for complete
integration into lesson planning, when considering the degree of teaching and learning necessary
to be effective and passed on to students. While the words are used interchangeably when
considering the audience, the terms need to be separated to evaluate the outcome desired for
educators. When posing a question of exploration, educators are more likely to lean into their
own strategies of learning or construction to answer underlying questions (Biesta, 2015). As
educators prepare to be vendors of their education by teaching it to their students, their
understanding of the topic helps attract students as knowledge consumers. With the idea of
learning with a purpose as a function of the component of self-development as educators, they
are more likely to hold onto the knowledge received through professional development
regardless of the location.

Goal Theory Drawback

Goal theory has drawbacks that make the process of setting and refining goals with all
learner types challenging and may lack motivation or require structures to see more permanent
benefits (Drescher et al., 2022; Midwest Comprehensive Center, 2018). When educators focus
solely on performance-based goal setting, learners may struggle more with self-esteem and
individual intrinsic self-motivation (Kilday & Ryan, 2022). Some learners may not develop self-
monitoring without external rewards, causing a loss of forward momentum toward their goal
(Drescher et al., 2022; Midwest Comprehensive Center, 2018; U.S. Department of Education,
2022). The understanding of the motivation (intrinsic or extrinsic) can be essential to flush out in

the goal-setting process. For educators who are completing training or professional development
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to check the box or because of required hours, motivation for learning may suffer instead of the
constructive loop of knowledge (Brodie, 2019). While required training has its place in
education, required training can face a more problematic buy-in if educators do not invest or feel
like they would use the information (Brodie, 2019; Daly et al., 2022; Shaked & Schechter, 2017).
In Drescher et al.’s (2022) research, the ability to gain more exceptional knowledge by focusing
on task completion does not show a significant return due to the expectation of a reward.

In 2018, the Midwest Educational Laboratory reviewed student goal setting and reported
positive student outcomes based on student contributions in the Tier 3 intervention section
(Frommelt et al., 2023; Midwest Comprehensive Center, 2018). The U.S. Department of
Education has delineated the strength of evidence-based interventions, strategies, and practices
used in the educational setting by assigning them a rank when tiering research (U.S. Department
of Education, 2022). Each level is rated from solid evidence to demonstrate rationale based on
the study's results; each addresses the significance of each strategy and positive, negative, or
mixed results based on progress. The top three levels of the research studies were rated strong
evidence, moderate evidence, or promising evidence (Midwest Comprehensive Center, 2018;
U.S. Department of Education, 2022). The designation demonstrates the studies had convincing
statistical evidence and a sample size correlating with a large study (Midwest Comprehensive
Center, 2018). The studies examined, when synthesizing the research, all fell in these top three
tiers of the rating system. The tiering system offers a robust and reliable data source for
synthesizing with educators and students.

The learner's voice and level of scaffolding to reach goal proficiency must be an essential
consideration for the educators involved. Proper fulfillment of goals is necessary for each step

and can help to understand how to apply these skills in their education careers. Finally, writing
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goals allows the goal writer to develop self-efficacy, guiding them toward independence, skill
building, and goal attainability (Passmore et al., 2021). Through the course of writing the goals
alongside and having an accurate model to reference, educators learn quickly. Furthermore,
teaching back the system in their own classroom reinforces the goal-setting technique, leaving
them with a positive or balanced feeling.

Desired Goal Outcome

When considering goal planning in the classroom, the literature supports a three-step
approach, according to the National Council of Teachers of Math (Bostwick et al., 2020).
Educators should spend their time building up and providing the structures while allowing
productive struggle for students (City et al., 2018). Student conferencing, setting more innovative
SMART goals, celebrating milestones and reflecting on the work are suggestions from the
literature (Bostwick et al., 2020). The suggestions provide a basic guide for new and developing
teachers with goal setting based on successful implementation in other classrooms. Each of these
ideas are seen as necessary for success and supports the students’ needs to reach our progress in
goal setting.

The commitment to conferencing and speaking to students one-on-one sets the goal-
setting tone, particularly at the elementary level, where scaffolding is necessary (Hassaram et al.,
2018). For educators, being able to guard time to plan and set these goals individually or in a
team helps to foster collaboration. When setting goals, the desired outcomes should be
determined before moving forward in each educator's classroom (Midwest Comprehensive
Center, 2018). Consideration was mentioned in six of the eight studies examined by the Midwest
Comprehension Center. The study identified proficiency in goals versus performance goals,

which made a notable difference in successful learning outcomes. The research supported the
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idea that when educators focused solely on proficiency goal setting, learners focused more on
personal attainability and showed higher intrinsic motivation (Feng et al., 2023). Setting focused
and attainable goals creates more innovative SMART goals for educators to model and guide
students (Ertmer et al., 2018). These focused outcomes can drive the section of SMART,
specifically the measurable and relevant sections (Ertmer et al., 2018; Islam et al., 2020).
Learners’ self-efficacy is included toward proficiency by enhancing learning and motivation
instead of just outlining goals to show progress (Frey & Fisher, 2022).

The concluding section encouraged in the research body and classroom examination was
celebrating and looking at refinement with learners to help motivation remain high (Feng et al.,
2023). The goal-setting process is a learning process and an exercise in accountability to make
incremental growth (Berkman, 2018; Locke & Latham, 2019). Even when learners do not meet
their goals, the celebration is encouraged to maintain a positive learning environment and
address areas of refinement to produce a growth mindset (Eun, 2019; Han & Stieha, 2020;
Smolucha & Smolucha, 2021). Refinement of goal planning can increase effectiveness and levity
when learners see it as part of the improvement process, instead of a shortcoming (Diefes-Dux et
al., 2016).

Summarizing Literature

Integrating SMART goals into the curriculum can be a powerful tool for learners to
acquire the needed planning skills and improve core subjects (Midwest Comprehensive Center,
2018). The SMART goals build on the student's foundational skills in math and science and

work toward accomplishing new skills (Smolucha & Smolucha, 2021). The idea contrasts with
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focusing solely on increasing test scores instead of working toward growth and improving
oneself.

Students learning to work on goal-oriented tasks can review their performance and
examine their developmental progress either with educators or independently (Latham, 2020).
Collaboration toward excellent retention of information for each student and personal knowledge
should be the ultimate goal on campuses. These goals can vertically align the Texas Essential
Knowledge and Skills (TEKS) with educators' responses and classroom instruction (Texas
Education Code, 2022). While the exact number of disciplines of STEM and the way it should be
integrated has not been prescribed, the study can be characterized by positive feedback based on
early intervention with content material (Aguilera & Ortiz-Revilla, 2021). Typically, when
examining the final or end-product approach to STEM integration, the student focuses on
producing the most consistent successful result.

Educators are more likely to embrace the SMART goal program because they can
monitor students' progress through check-in and data meetings (Weinstein, 2020). When
presented to students and educators, these skills must be modeled, developed, and practiced, and
they must have clear expectations (Benden & Lauermann, 2022). The skills mentioned above
should be taught alongside students to gain maximal effect and progress at all targeted learning
levels (Latham, 2020; Latham & Locke, 2007).

Summary

Texas' rural schools can struggle to meet state standards on math and science STAAR
compared to the larger district (Wang et al., 2019). Individual skills in STEM SMART goal
setting are designed to help students make progress in increments toward more significant or

long-term goals (Texas Education Agency, 2017). Students would be exposed to more diversity
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in concepts by focusing on and integrating skills in the pre-STEM areas of math and science. The
purpose of the research is to provide a tool (not presently used) to help educators improve their
classroom instruction in the lowest-scoring content area of math and science based on the 2021
STAAR test scores. In an effort to meet and succeed with the No Child Left Behind Initiative
(NCLB) of 2002 and the Every Student Succeeds Act (ESSA) of 2015, rural school
accountability needs to improve its growth and achievement percentages each year (U.S.
Department of Education, 2022). SMART Goal setting in math and science could provide the
required structure and assistance to attain each milestone. Educators ensure students are taught to
set realistic and attainable goals as modeled by their educators through their own integration of
professional learning (Islam et al., 2020). By combining scaffolded learning and goal setting,
students in rural North Texas have a chance to access the necessary skills for long-term success

with both educators and students.
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CHAPTER THREE: METHODS
Overview

In Chapter Three, the researcher focused on the proposed method of describing the
transcendental phenomenological study of elementary educators implementing and planning
STEM SMART goals in rural North Texas classrooms. As stated in the literature, educators
added their voices and views to the literature research body for consideration by focusing on the
success and challenges of SMART goals planning in rural settings. The three primary source
approaches used to attain data were direct interviews, focus groups, and questionnaires. The
three data collection sources align and refer to gathering a better understanding of these
educators’ lived experiences with the phenomenon in their classrooms. Each primary source
offered the participant a chance to share their views and pertaining experience on the topic
through verbal and written means. The third, fourth, and fifth-grade educators had the
opportunity to express and share their lived experiences with implementing SMART goals in one
or more pre-STEM areas. The research design and procedure are aligned to provide clear
guidelines and specific content for review and replication based on the findings associated with
the outcome. The methodology and research framework provide a context with the experience of
those who may be most effective by the outcomes in their section of education influence.

Research Design

When considering the methodology for the research, | chose qualitative research based on
the connection | felt with Creswell and Poth's (2018) description of seeing a problem and seeking
to know the story behind it, requiring the depth and complexity to be described in a narrative
form . The research design selected for the qualitative study is a phenomenological study used to

describe the lived experience of educators with pre-STEM SMART goal planning. The
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phenomenological type of study is most appropriate because the tenets are used to describe the
lived experience of educators experiencing the SMART goal planning phenomenon at the
elementary level. Looking at lived experience in rural settings in the context has not previously
been investigated, setting successfully, or at the level of education proposed by the current
research frame. The proposed type of goal planning and goal-oriented achievement is
specifically designed to focus on building small goals to reach larger objectives (Latham, 2020;
Locke & Latham, 2019). The common shared experience for third, fourth, and fifth-grade
educators is teaching math, science, or both subjects in their classroom. The aim is to describe,
through interviewing, peer discussion, and surveying, how the instructional strategy affects their
classroom, teaching, and student scores. By studying and discussing their own classroom,
educators can speak to their natural environment, performance, and can be measured using a
metric, which is typical for learning (Denzin & Lincoln, 1994)

The proposed transcendental phenomenological study was developed to bring forth the
experience in a more humanized way (Moustakas, 1994; Sheehan, 2014). Through the
development credited to Husserl, the research is viewed through the personal and first-hand
experience of those participating in the phenomenon (Beyer, 2022). Moustakas (1994) extended
the ideas through transcendentalism to focus the research on descriptive elements and
experiences. The perception of reporting is seen as accurate and true, helping to give validity to
the participant’s story. The perception of looking at the stories fresh and without bias helps to
provide each reporting purpose as part of the whole of research (Creswell & Poth, 2018).

Individual skills in SMART goal setting are seen to help make progress in increments
toward more significant or long-term goals (Latham & Locke, 1991, 2007). Educators are more

likely to embrace SMART goal setting as a program because they can monitor progress through
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check-in and data meetings (Latham, 2020; Locke & Latham, 2019). When the educator
becomes the planner, modeler, and helps the student implementer of pre-STEM SMART goal
planning, the educators gain experience. Individual SMART goal planning in their content area
is a new concept in the district at each specific grade level. Due to this, participants have a
common shared experience of limited exposure to this specific type of planning (Creswell &
Poth, 2018). Until the start of the 2023 school year, the surveying district had educators teaching
math and science at the third and fourth-grade levels. At the beginning of 2022 (the last year),
the participating district moved to fifth-grade educators teaching single subjects to align with the
state content development standards more effectively. All educators asked to participate had
taught math and science for at least one year before being asked to respond. All educators havd
experienced the state standardized test (STAAR), which allows them to help guide objectives as
they work through SMART goal planning. Finally, each educator had received at least one hour
of SMART goal training before being asked to set goals for each content area they taught at the
start of the 2022 school year. This keeps commonalities consistent with experience for all
educators (Beyer, 2022).

Essential to the study for each educator was the shared common basic experience in
training and content before being asked to implement goals (Berkman, 2018; Holmes, 2020).
Commonality among educators helps monitor and provides discussions of progress in their
classrooms (Latham & Locke, 1991, 2007). Formal short or long-term goal planning in their
classroom was a district initiative in previous years; the descriptive interview should offer an
inciteful and varied voice to the in-class experience in planning and implementation. The follow-
through and follow-up from previous campus initiatives may vary based on administrative

practice and procedures.
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Research Questions

Central Research Question

What are the experiences of elementary educators in planning STEM SMART goals?
Sub-Question One

How do elementary school educators describe clarity in planning STEM SMART goals?
Sub-Question Two

How do elementary school educators describe the complexity and challenges of planning
STEM SMART goals?
Sub-Question Three

How do elementary school educators describe commitment and feedback in planning
STEM SMART goals?

Setting and Participants

The setting for the site was comprised of two locations: onsite at an elementary campus
(Campus C) and in each educator's classroom. The spacious Makerspace classroom was an
option for focus group sessions, allowing all educators to share ideas, thoughts, experiences, and
views. The large classroom was equipped to accommodate 10 educator contributors. The
individual educator's classroom was also used to interview individually and complete
questionnaires to receive more honest and holistic thoughts without others influencing
(Moustakas, 1994; Nassaji, 2020). Due to educators being more comfortable in their classrooms,
questioning in their space allowed for comfort and honesty when answering more in-depth
questions.

Setting
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The elementary site was within the city limits of a rural agricultural community in the
North Texas Panhandle. The school district was approximately 50 miles north of the closest
service center for professional educator education and one of the 57 rural districts participating in
Region 17 school district collaboration (Region 17 Service Center, 2023). The majority of
professional learning and training for educators takes place in person at the service center to the
south. The hosting district had approximately 1500 elementary students across their elementary
campuses (Holland, 2022). The other districts participating resided in Region 16, serving around
300 students at their elementary level (Region 16 Service Center). The district's participating
school zone serves approximately four hundred square miles of the county where they reside.
The district attendance has declined in the last few years, as students have moved to more
populated districts to the north and south of these communities (Holland, 2022).

The elementary school campus used for the focus group session (Campus C) was
remodeled in 2022, after being reduced from six campuses down to three in-town campuses.
Campus C is the three small elementary schools' largest and most centralized serving campus.
The remodeled campus opened in the Fall of 2022 and contained pre-kindergarten to fourth-
grade classrooms (Holland, 2022). The consolidated school serves approximately 400 hundred
students. One of the critical additions includes two brand-new Makerspace for promoting STEM
education. The addition is essential for exposure to areas, such as math and science, which have
previously received less focus at the elementary level.

The site of focus group sessions was offered in the largest elementary (Campus C)
campus to ensure comfort and space for educators. Makerspaces are large classrooms containing
large windows and seating for 40-50 students. The large, well-lit classroom is inviting and often

used for campus-wide meetings. Students receive instruction in the makerspace for STEM
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instruction as part of a pullout rotation once a week for approximately 15-45 minutes. This is a
new addition to the unique rotation after finishing the makerspace classroom in 2022. Familiarity
makes it a space where educators are used to talking and sharing, having previously participated
together to make campus decisions.

When meeting for the focus group sessions, the second group of educators (fifth grade)
was offered a chance to join the third-and fourth-grade educators at the makerspace location.
However, due to teacher preference, the location of the data material, and time availability
conducive to the educators, the focus group was moved to a teacher’s classroom. This aided in
the data conversation and allowed reflective discussion among the educators.

The remodeled fifth-grade campus has also been consolidated as of fall 2022. The
campus was consolidated into a central location for all students attending the district instead of
the previously spread out elementary. These pods are responsible for educating approximately
350 students on a single campus. Students and educators are grouped into pods with a four-
educator rotation. The students have a choice to participate in a STEAM-related elective in
addition to their daily scheduled math and science content block. While STEM-related
instructors will not participate as surveying educators, the notation of additional accelerated
advanced content is worth noting as a preemptive progressive move for the surveying district in
the previous year.

Participants

The principal (Principal S) on-site had been in the district for many years, beginning as
an educator and working her way up to become principal of the school at the end of the 2022
school year. She supported the departmentalizing of reading, math, and science for all third and

math-science or reading-social studies fourth-grade educators. Each grade level had two to four



70

educators responsible for math and science at the start of the 2022 school year. The third and
fourth-grade team taught math at a rate of about 85-105 minutes daily and about 20-35 minutes
of science instruction daily. The district had moved to a fifth-grade educator teaching math or
science to align with the state content development standards. These educators were also
departmentalized in pods of four educators, each teaching one subject for the entire period. The
fifty-six daily minutes period allowed these educators to focus solely on core subjects and
prepare for the rigorous state testing at the end of the year.

The educators who participated in the study were math, science, and dual math and
science subject educators who taught third, fourth, or fifth-grade students. The genders of the
participating educators were one male educator and nine female educators. Each educator had
15-23 students in grades third and fourth and 19-25 in the fifth-grade classrooms. Educators'
classroom experience ranged from two years to 27 years of classroom experience with students.

All educators were a minimum of second-year educators in their district and had good
instructional standing without an improvement plan in the process. All educators had
experienced the state standard test, allowing them to help guide students as they worked through
the SMART goal-planning process. Finally, the educators must have previously received goal
training in order to set goals with their students in the present year. The additional training
ensures continuity among the educators for recent training and implementation guidance based
on district and campus expectations.

While the administration on the elementary campuses did not participate in the discussion
or survey, they supported the educators pursuing the project. The focus group session was audio
recorded, transcribed, and digitally transcribed for review by the researcher to assess trends,

commonality, and potential refinement (Creswell & Poth, 2018; Moustakas, 1994). A peer
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auditor reviewed the session audio to ensure understandability and that the transcription
contained limited biases by the researcher (Nassaji, 2020; Njie & Asimiran, 2014). The
individual questionnaire was conducted through email to the participants who met the criteria of
teaching math, science, or both at the third, fourth, or fifth-grade level and had volunteered to
participate.
Researcher Positionality

My position as a researcher comes from the desire to understand and be able to articulate
the feelings of educators in the North Panhandles’ rural district. | conducted the research as an
experienced female European-American educator in an area primarily comprised of White and
Hispanic-certified faculty and staff. I am a public elementary school educator with over ten years
of diverse teaching experience in the major metroplexes and rural communities across Texas. As
the researcher, | have served in general and special education classrooms at the elementary level.
| have taught in a rural school for the last four years at the elementary level, teaching math,
science, and English language arts for grades pre-kindergarten through 6™ grade. The time also
covers the most recent virtual teaching that lasted over a year in the district being sampled in
North Texas. As the researcher, | have leaned into these specific challenges in rural school
settings due to Texas's high concentration of rural schools in the state. In Texas, almost 50% of
school districts are presently classified as rural; the problem seems widespread and worthy of
understanding (Texas Education Agency, 2017). | desired to learn more through the study based
on the inequities in resources, professional learning, and experience as an educator based on
teaching location. | recognize these experiences and resources have shaped her views, and |
worked to be cautious of biases (Creswell, 2023; Moustakas, 1994). Through the use of

bracketing and reflective journaling, I strived to recognize and check assumptions that might
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color experiences, views, or others participating in the research (Creswell, 2023). As the
researcher, | reviewed these ideas, feelings, and considerations through reflective journaling. The
journal helped to manage, analyze, and mitigate the personal crossing into a professional on the
research topic or with participants.
Interpretive Framework

The researcher views the framework pragmatically, focusing on the real-world problem
and potential solutions to these ongoing problems in the setting (Creswell, 2023; Creswell &
Poth, 2018). The researcher focused on collecting and reviewing the elementary setting and
analyzing the context that could affect the outcome. As outlined by Patton (2015), the research
application focuses on what “works” within the context of the research (Creswell & Poth, 2018,
p. 27). What works could be location, grade level, subject matter, or additional influence related
or unrelated to the problem outline. The researcher continued to return to the problem of
educators’ pre-STEMs SMART goal planning at the elementary level in a rural north Texas
setting. The researchers’ experience with the math and science content may offer insight into the
material being taught and planned (Patton, 2015). The researcher also recognized that at each
content level, the expectations for learning levels increase, requiring less scaffolding and more
depth of knowledge (City et al., 2018). The research reviewed the educator’s understanding of
the purpose, planning, and process to understand how educators work in their classrooms
(Creswell & Poth, 2018).
Philosophical Assumptions

By considering the words and views of the educators, the research is being approached
through the pragmatic interpretive framework (Creswell, 2023; Creswell & Poth, 2018). The

researcher understands that the participants approached the questions and experience through
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their own lens of truth. While the participants shared common experiences, their lenses were
authentic in their specific contexts (Holmes, 2020). These lenses offered the researcher a
distinctive and original contribution to the participant, even if it only helped the participant. The
shared and common experiences in the triangulated data set were viewed through the lens of the
research and the participant who shared them. The beliefs and constructs brought to the table by
the researcher are seen as part of the shared reality. Through direct observation and sharing of
ideas, the researcher was informed about the alternatives and perceptions of the participants
within the study (Lincoln & Guba, 1985). Attaining an understanding of knowledge while laying
aside the previous conception and while seeking to understand others is a central goal within the
study (Creswell & Poth, 2018).
Ontological Assumption

The researcher’s assumption is shaped by characteristics of the researcher’s world views
and rooted in faithful belief (Creswell & Poth, 2018). By embracing the gqualitative methodology
in my research, there is a belief in the singular reality of truth. While the discussion of singular or
multiple realities is not a part of the research being conducted, the researcher stands firm in her
faith as the basis of her truth. However, | understand that each participant may have displayed
multiple realities as part of their belief system (Holmes, 2020). For each of participants, their
perspective may have been seen as truth and had a right to be shared regardless of disagreement.
Participants can share, express, and use their situation to conclude their daily experiences. Their
experience was their own, and they shared common perspectives and experiences perceived
through each of their views (Erlingsson & Brysiewicz, 2013). Viewed this way, expressing their
thoughts and experiences helps others see through their lens instead of viewing from an

incomplete personal perspective. The researcher also acknowledges that while all views are
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expressed from a position of authority in their own life, they may not be those who follow
experts or authority in the field due to their experience (Patton, 2017). These statements may
include conflict or disagreement in perspective due to the personal nature of the expression
(Erlingsson & Brysiewicz, 2013). The expressions offered by each participant also provided the
research and researcher justification for their thought aligning most personally.
Epistemological Assumption

Within the research, the assumption of proximity to the subject matter is implied and
something to strive for, as the researcher seeks to understand the content material (Creswell &
Poth, 2018). The knowledge being sought is based on the individual's expression and belief, just
as the researcher's view is shaped by my own. How the participants share their views, allow their
meaning to be conveyed verbally, physically, or in written forms of research effects the narrative
they tell (Patton, 2015). In my own experience from working in the field of education for over
ten years, being close to the research offers a more in-depth appreciation for the understanding
being presented. The chosen expression by the participants is the way "knowledge is known"
because it derives directly from the source (Creswell & Poth, 2018, p. 21). As the researcher, |
clarified each type of expression with the participants during the interviews. | used the multiple
expressions conveyed by the participant to verify the commonalities among the participants.
These commonalities offer beginning justification for common themes or experiences in the
researcher groups. Comparison of these themes to the body of research provides additional
validation for the events (Aghera et al., 2018). If the body of current research does not support or
is unnamed in the research, a review of the response is included to determine the validity and if
there is cause for future research on the topic.

Axiological Assumption
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The storytelling sought in qualitative research is one of the reasons | decided on the type
of methodology for my research. | felt understanding all stories and views has value in the
process regardless of which side the data is seen from, and | felt was something with which to
align my research. The narrative pursued in partnership between the researcher and the
participant can create a beautiful collaboration (Beyer, 2022; Leedy & Ormrod, 2013). The value
of the research and research findings is critical, as research and research findings may add
additional ideas and perspectives not previously considered to work. The consideration of the
work environment is seen as a part of the value of the expression because it is directly tied to the
experience being shared (Holmes, 2020). As a former educator, scholar, rural resident, and
continuing learner, the belief in the values of shared learning is a central tenant I strive to
describe and understand.

As demonstrated by the research, the participant’s proximity and opportunity add to the
truth the participants can express (Kilday & Ryan, 2022). Specifically, in the present research,
the availability of rural challenges is well documented, but less so when considering the impact
of goal research and planning on these challenges (Leonard & Watts, 2022). It is not only Texas
that is challenged by rural district equity; across the nation, of the 250 counties most in need, 224
are classified as rural (Miller, 2020). The potential application could be widespread if the
description of conditions is better understood in approximately 90% of the nation’s rural settings.

As the state of Texas has continued to evolve, and as additional state assessments are
developed, the impact only increases (Texas Educational Agency, 2019). For the educators being
considered, their impact affects the area generationally. Rural setting educators are statistically
more likely to remain in the towns, and they teach longer if they feel supported, heard, and

compensated (Miller, 2020). The ongoing research offered educators an opportunity to fulfill
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being listened to in the district in which they teach. Increasing the relationship between
educational research and in-field action makes support more effective and more far-reaching
(Forner, 2016; Miller, 2020). As the researcher worked in a rural district, the researcher has a
personal stake in improving the conditions of rural districts across Texas for equity, equality, and
student outcomes. The researcher also acknowledges that, having taught both math and science
may also have to work on not leaning on her classroom experience when considering shared
experiences expressed by other educators. While the personal understanding provided context
and background knowledge of the subject matter, citations of participants and the research body
were cited to minimize bias from the researcher (Creswell & Poth, 2018).
Researcher’s Role

As a researcher, | seek to convey and communicate the voices and experiences of others
in the research. However, as the human instrument of the research and its findings, | understand
that human error may affect the process, product, and message. As a special education
instructional coach on campuses, | do not have direct or indirect authority over any educators
participating in the research. My work is directly with special education educators in the
inclusion or self-contained classroom across the ten schools within my assigned area.
Specifically, the general education math and science educators have an acquaintance or peer
relationship with me from past educational instructional arrangements within the district.

The campus where we met is one of the 10 campuses | visit throughout the year within
the district. The principal, district site lead, and assistant superintendent had to approve the use of
the campus for focus groups. Site permission was submitted in writing and kept for review

during the Institutional Review Board (IRB) approval process. While the district approved and
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gave permission for use, they did not endorse the research, and all research work was to be
conducted after contracted hours for the educators.

The data analysis and data collection process in the qualitative study was determined and
adhered to as laid out in the procedure section to avoid biases and researcher interpretation. The
compilation included the audio recording, audio transcription, coding, and themes before being
compiled for analysis. The researcher and peer auditor reviewed the participants' expressions
multiple times to ensure the participants' voices were heard and articulated. Once complete, the
results were classified and reported within the research for review.

Procedures

The following procedure is necessary to replicate the research data collection and
analysis. The data collection began with the sample of educators necessary for the data collection
(Moustakas, 1994). Based on the stories needed, the research was determined to be qualitative in
order to seek further understanding of the lived experience of educators in pre-STEM classrooms
while they planned and implemented SMART goals (Latham, 2020). The planning and
alignment aspect is vital to have in place to ensure continuity in the process.

The submission to IRB was conducted in the fall of 2023 and received before the
beginning of 2024. The submission included the proposed research, the procedure outline, the
participant list, cite permission, and additional research material for review (Moustakas, 1994;
Nassaji, 2020; Njie & Asimiran, 2014). Upon receipt and permission, the researcher recruitment
commenced based on the proposal of conditions and with reviews as necessary by the IRB
committee (Moustakas, 1994). The site approval, consent forms, and additional research material
were kept and attached for consideration in the appendix of the dissertation, along with the audit

trail for participants based on completion dates.
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Educators were recruited for the project through area size per district and region
affiliation, as defined by rural and north Texas. The sample size was narrowed by the
willingness to participate (Moustakas, 1994), availability during the research timeframe, math
and science subjects, and grade level. In the research, | considered all math and science educators
within the districts in grades third, fourth, and fifth. These educators were then further reduced
by those willing to consent under the understanding they could discontinue the research at any
time.

Site permission was obtained through the district before setting the site location and
dates. Based on these dates, the site availability was set up for late fall of 2023 and early spring
2024 and was attached in the appendix section. The Makerspace was the location chosen on
Campus C to meet with the participants for the focus group sessions. All participants were asked
to attend the session to discuss the focus group questions. The focus group was initially set up
after school hours, and each participant was given a name tag with their pseudonym for
classification purposes within the study. Snacks and drinks were provided for the participants
upon arrival. The initial focus group was relocated to one of the teacher's classrooms at the
group's request due to data being more available in the classroom for their discussion. All
participants agreed to the site relocation for the focus group questions.

The audio recorder was started, and participants were asked to state their pseudonyms
and grade level for classification purposes within the focus and interview sections (Creswell &
Guetterman, 2021). The researcher opened with preliminary questions as an icebreaker before
following the outline questions for the focus group (Moustakas, 1994). All participants were
offered an opportunity to speak and encouraged to share openly and without hesitation about

their classroom experiences (Stahl & King, 2020). Once all questions were posed, the researcher
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offered a chance for participants to discuss any additional concerns (Creswell & Guetterman,
2021). Once all voices had been finished, the researcher collected related research information
(Moustakas, 1994). At the completion of the focus group, the only documents related to the focus
group pseudonyms were destroyed to protect the anonymity of those participating.

The researcher reviewed the audio before transcribing it based on the voices of each
participant. The voice audio was also transcribed using computer voice recognition to compare
the handwritten transcription and word recognition counting. Computer transcription was used to
compare audio transcription accuracy. All data sections were stored on the USB and secured in a
locked location while not being used by the researcher (Creswell, 2023). The USB files are
password protected based on the study in order to add additional security for participation
protection.

Participants kept their previous pseudonyms for the interview they were presented with
within the focus group (Creswell & Guetterman, 2021). The pseudonym consistency helped the
researcher to track and record each participant's trends, ideas, and contributions. Once all
questions were answered, the research offered a chance to address any topics not covered by the
questions for the participant to comment on or address (Creswell, 2023; Creswell & Guetterman,
2021). The researcher left the participant's classroom when all comments, concerns, and
questions had been covered.

The audio files were transcribed by the researcher and saved for review upon completion
of each interview using coding and theme transcription (Creswell & Guetterman, 2021).
Computer transcription using voice analysis was also completed as a second source to confirm
the language and word usage during each session (Moustakas, 1994). These were compared and

reviewed for transcription accuracy before the final data session began. All the audio recordings,
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notes, and coding were the same pseudonym title per participant to ensure each section and
method was completed (Creswell & Guetterman, 2021). All data sections were stored on the
password-protected USB and secured in a locked location while not in use for recording or
coding. Members checking for participants in the individual interviews and the focus group
occurred at each research method's conclusion. This allowed the participants the ability to
validate and review these two portions before entering the individual interview. As stated,
corrections, comments, or amendments were annotated for understanding as necessary (Creswell,
2023; Creswell & Guetterman, 2021).

After completing all in-person individual interviews, the questionnaire was emailed to the
study participants. The participants addressed sixteen questions in the questionnaire. Upon
entering the final question, the questionnaire was automatically returned to the researcher's
email. Upon receipt of the questionnaire, the researcher compiled answers to the multiple-choice
questions and copied short answers into a table for comparison across the data source (Creswell
&Guetterman,2021). The multiple-choice section used color coding of responses to identify
trends across the study within the questions or answers. This gave the researcher a visual
representation of the participant’s opinions based on the questionnaire (Moustakas, 1994). All
copied short answer questions were also used to color code based on word choice or word
mapping to identify if there were common themes within participant writing. These were
compiled to represent the participant’s views in a visual representation through word mapping,
which is a visual medium of representation.

The researcher compiled and reviewed the three data sources upon completion of the
final data source. All research and transcription were reviewed and color-coded by themes, word

use, question coding, research questioning, and additional comparative measures (Moustakas,
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1994). Once all data (paper and electronic) was collected and coded, the data was stored on the
password-protected USB (Creswell, 2023). The USB was stored in a locked location, accessible
only to the researcher until the research was completed. The USB will be stored in the location
for an additional five years pending follow-up research completion or destroyed upon leaving the
district where the research was conducted. Upon year five, if research is no longer being used,
the materials (notes, transcripts, and all pertinent documents) and the USB will be destroyed
(Creswell & Guetterman, 2021). If research is still being reviewed and used, participants will be
informed and requested for continued review by the researcher. At this point, any permission or
withdrawal will be noted and stated for research going forward due to the effect it might have on
the initial and follow-up research.

Permissions

The site approval is attached for review and was provided to the IRB committee before
beginning research at campus C in their Makerspace. The site and approval were obtained from
the principal, district site head, and superintendent. After review, the superintendent signed off
on the research in the district, location (Campus C), and physical classroom location
(Makerspace). The attachment was copied and included in the appendix's original, which was
submitted to the IRB committee at the beginning of Fall 2023.

All educators involved in the research were initially asked for written or verbal
permission to participate. The use of their voice and corresponding written transcription was
included. Educators had the option at any time to remove themselves from the research and their
documents excluded from the research and destroyed. At each data point (interviews, focus
groups, and questionnaires), the educators were asked if they consented to participate, allowing

for exit from the research, to be precise. Research participants also had an opportunity to request
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to review written transcripts if they desire during the focus and interview section. The review
offered clarification and transparency of their meaning for the researcher and will be noted (if
changed or edited) in a corresponding color.
Recruitment Plan

The recruitment plan began with identifying the areas in the region considered rural
based on the school population (Patton, 2015). After identifying the approximately 115 districts,
the qualifying districts were contacted to see if they met the qualifications to participate in the
study. From the list of districts, approximately 25 school districts qualified, and willing educators
were contacted (Texas Education Agency, 2022). The sample pool was approximately 25
educators based on content level: third, fourth, and fifth-grade educators, and subject matter:
math, science, or both. Based on initial interest, approximately 15 educators were interested in
participating. These were the sample sizes for the proposed research. These participants were
chosen based on being at the subject and content taught as of the start of the 2023 school year
(Gall et al., 2007). The sample was a purposeful sampling of third, fourth, and fifth-grade
educators because of the criteria of education level they teach and content-specific subject matter
(Leedy & Ormrod, 2013). From the number of responses, those willing to participate in the topic
of study, and were available to engage in discussion based on the topic, were asked to
participate.

Data Collection Plan

The data collection centered on describing the problem of SMART Goal planning in
STEM areas in Rural North Texas at the elementary level. The three data collection methods
were interviews, focus groups, and online questionnaires. Each of these data collection methods

was chosen to allow the educators to share and contribute their stories to the central idea of the
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research question (Moustakas, 1994). Their voices better inform the research response by
describing the concern using a sample of educators with this lived experience.
Individual Interviews Data Collection Approach

The individual interview occurred face-to-face or over TEAMS in the educator's
elementary school classroom as the first source of data collection. At least ten educators were
required to participate in order to reach saturation of specific ideas and themes as suggested by
the research (Creswell & Poth, 2018). To give the educators comfort and privacy, the educator
chose one of three interview times in their classroom. The open-ended format for questioning
allowed them to speak about their experiences and opinions and share the success or failure of
the topic based on their own experience in the field (Stahl & King, 2020). Due to the educators'
scheduling and obligations, the questions were presented through email before the interview.
Several educators requested this accommodation to feel more comfortable and settled with their
ability to answer (Creswell & Poth, 2018). Since it was a comfort for some, the preview was
extended to all to remain consistent.

Phrasing questions for more personal attention allowed for a more articulated expression
in the 1:1 setting, creating more perceived understanding (Creswell & Poth, 2018). The interview
was conducted in the educator's classroom, allowing for specific topics based on years of
experience in the content (Stewart, 2009). The personal data was gathered with the initial few
questions to become familiar before building to the more complex and subject-specific material
(Texas Education Code, 2022). The educator was asked a rapport-building question to encourage
comfort and primary classification similar to those used in the focus group. Educators had the

option to review questions before the interview to formulate their thoughts and responses.
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The reviewing of questions is a comfort for some educators who expressed concern about

needing time to articulate their responses before being recorded. The interview was audio

recorded to allow for review and transcription to be typed. The interview occurred before school,

after school, or during the educator's conference period. Setting the time out of school hours

allowed for more educators to be able to participate fully. The educator was able to offer

additional thoughts and share experiences not explicitly asked about at the end of the interview

to ensure they felt all topics had been addressed (Creswell & Poth, 2018).

Initial Questions

1.

2.

Tell me a little about the students you teach.

What are your favorite things about teaching(subject)at the (grade) level?

What is the biggest challenge about teaching (subject) at the (grade) level?

What makes teaching in a rural setting different from teaching in a suburban/urban
setting?

How do you teach students to use and reach milestones in their classroom? SQ2

How do your prior teaching experience and beliefs with SMART goals influence your
planning in your teaching practice? SQ1

How does improving your knowledge of SMART goal planning & implementation
influence your teaching? SQ1

How can educators assess the quality and effectiveness of SMART goal planning in the
classroom? SQ3

What successes have you seen in integrating SMART goals into your teaching practices

or classroom? CR1
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10. How do you, as educators, improve learning outcomes and instruction through SMART
goals in the large group setting? Small group? One-on-one? SQ3
11. How do you redefine a SMART Goal when not meeting the goal? SQ3
12. How do you change/tailor goals to meet your student's learning needs in __ grade? SQ3
13. How do you change/tailor goals to meet the state standards for expected learning in __
grade? SQ4
14. What resources are available to further your teaching progression in your district? CR1
15. What resources are unavailable to further your teaching progression in your district? CR1
16. What else would you like to contribute to this study? CR1
Individual Interview Data Analysis Plan
The data review and analysis began with a review of the audio recording and written
transcription of the interviews. The themes, phrases, and opinions expressed by the participants
were coded by the researcher (Creswell & Guetterman, 2021). The researcher reviewed and
coded themes, experiences, and statements that differed from the focus group or divergent from
others as a point of initial comparison. The systems of color coding used in the focus group
remained the same across similar ideas, with additional colors added for new or discovered
themes when they emerged. Through the hand coding of the interview, the notation of divergent
or convergent themes was reviewed to identify if other commonalities not initially coded
emerged. The coding brought additional information that may have yet to be considered based on
individuals' lived experiences. Both similarities and differences were documented and discussed,
as both points of view are valid and should be viewed based on educators' perspectives (Stahl &
King, 2020).

Focus Groups Data Collection Approach
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The focus groups were planned in the makerspace as discussed in the setting and
participation report at Campus C (Creswell & Poth, 2018). One focus group was scheduled based
on the number of participants, allowing for more group discussion and dynamics with the smaller
number of participants (Gall et al., 2007). The practice ensured the achievement of voices,
perspectives, and solid data collection (Moustakas, 1994). The focus group took the shared
experience and broke apart the components, structure, and lived experience to gather deeper
insights. The open discussion was of their lived experience with STEMs, SMART Goals,
implementation, challenges, or successes due to the rural setting (Latham, 2020; Wang et al.,
2019). Based on the lived experience, follow-up focus groups specific to the content area (math
or science) were planned but were not attainable due to the educator’s time constraints and lack
of attendance. Sharing common topics and trends vertically allows for greater clarity and vision
on improvement and refinement (Moustakas, 1994). The educators addressed the topic of the
program’s growth and evolution based on opinions and suggestions being considered. . The
details of each part of the focus group were reviewed through audio recording and written
transcription. The transcription offered common themes, brainstorms, topic ideas, or concerns,
allowing for more vertical collaboration among the educators. The initial step was seen as crucial
for educators to express ideas and personal points of view before continuing to the individual and
writing section of the research (Creswell & Poth, 2018). The confidence in being heard without
judgment for their expression empowers and emboldens these educators through the process
(Gall et al., 2007).

Focus Group Questions
1. How is your year going in teaching (insert) grade?

2. What strategies do you, as an educator, currently use to enhance student learning? CR1



87

3. What is your experience with goal setting at the classroom level? Professional level? CR1
4. How do you feel implementing SMART goals is going in your classroom? SQ1
5. What is the perceived benefit of using SMART goals in your (Math/Science/both)
classroom? SQ3
6. What challenges do educators face when integrating SMART goals into instruction, and
how do they overcome these challenges? SQ3
7. What teaching strategies do you use to refine and improve the implementation of SMART
goals in your classroom? SQ3
8. How long have you taught in a rural setting? SQ2
9. What other teaching experience have you had? CR1
10. To what effect does the rural setting have on SMART goal planning and implementation?
CR1
Focus Group Data Analysis Plan
The researcher examined the audio transcripts of the data recording for themes,
reoccurring points, opinions, and emerging patterns based on participants' verbal expressions.
These audio files were transcribed into written form before the analysis began. Any additional
annotated or written transcripts were reviewed to verify consistency between data collection
methods. The researcher felt that writing in a narrative form made the initial coding more
succinct.
The researcher initially started coding with key frequently used words. Reviewing
common phrases or themes within the transcript was the initial start to developing categories,
themes, and working opinions based on educators' responses (Stahl & King, 2020). The

researcher became acquainted intimately with the data by reviewing the audio and coding
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numerous times. The transcripts were compared to the overarching question and sub-question as
one source of analysis and consideration of coding themes. A color-coding system was used
while hand-coding, allowing themes to be multi-colored. For example, student learning might be
red for goals, green for the desired outcome, or both if both were being stated. A peer auditor
reviewed the codes and transcripts to ensure understanding and biases were not a factor in any of
the themes. The phenomenological approach allowed the researcher to focus on the lived and
ongoing common experiences. This methodology allowed the researcher to identify and focus on
what the participants viewed as meaningful and worthy (Gall et al., 2007; Patton, 2015, 2017).
Questionnaires Data Collection Approach

The questionnaire culminates the educator's lived experience with 10-20 questions,
including their perspective-based rankings of challenges and successes, including open-ended
responses (Latham, 2020). Responses included content, educational level, opinion, importance,
and district curriculum (Creswell & Poth, 2018; Texas Educational Agency, 2019). Each
questionnaire took about 30 minutes and contained multiple-choice and open-ended questions for
the educators to type responses. The data collection point was an email questionnaire to
educators, with responses being recorded and returned for documentation purposes. There was
the potential of additional follow-up questions about state mandatory testing, success rate, and
preparedness based on personal experience. The follow-up questions were compared and ranked
to discover if there may have been a correlation between the two events. Educators' rankings
were examined for correlation between the individual level of education taught, along with single
or dual subjects. The data collected was analyzed, correlated, and reviewed for educators'

responses. The online questionnaire was distributed through email, offering convenience for
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educators within each time frame. All data collected through the online portion was reviewed

once and then again when all questionnaires were returned.

Questionnaire Questions

1. What was your most tremendous success in your classroom this year? SQ1

2. What was your greatest challenge in your classroom this year? SQ1

3. What led you to start learning about SMART goals? SQ1

4. How do educators' perspectives of SMART goal effectiveness influence their planning and
implementation in the classroom? SQ2

5. What are the challenges of using SMART goals in your (Math/Science/both) classroom?
(Only educators teaching both subjects) SQ 2

6. What are the challenges to fully integrating SMART goals in your classroom?

7. What is the benefit of teaching in a rural setting? SQ3

8. What challenges have you faced teaching in the rural setting? SQ3

9. What challenges do your students face in the rural education setting? SQ3

10. What benefits do your students face in the rural education setting? SQ3

11. How do you describe clarity in planning STEM SMART goals? SQ1

12. How do you describe a challenge in planning STEM SMART goals? SQ2

13. How do you describe the complexity of planning STEM SMART goals? SQ3

14. How do you describe commitment & feedback in planning STEM SMART goals? SQ3

15. Rank the items most prohibited to in-class implementation of SMART Goals (Professional
Training, in-class time, out-of-school influences, student behavior, student performance,

curriculum, state, and district testing) SQS3.
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16. What additional information you would like to share about SMART Goals or implementation
I did not cover that would be beneficial to consider? SQ3.
Questionnaire Data Analysis Plan

The review of the questions on the questionnaire appeared with both a ranking and short
answer format. The expression added a different view of educator response and was felt to have
accurately captured the educators' meanings in numerous ways. However, there was
consideration in how the educator's answer gave a more holistic view of educator trends.

For example, 62.5% of educators felt state testing was moderate to highly prohibited to
in-class implementation of SMART Goals, 37.5% of district testing was moderate to highly
prohibited to in-class implementation of SMART Goals, 50% felt in-class time prohibited to in-
class implementation of SMART Goals. This type of distinction allowed for more consideration
than just the feedback of educators who felt testing was appropriate for assessing knowledge due
to the addition of the secondary component. Consideration was given of state assessment based
on educator’s view and review compared to SMART goal proficiency planning (Creswell &
Guetterman, 2021; Locke & Latham, 2019). The percentage of educator’s answer choices (1-5)
on question number 15 were documented for consideration and comparison correlated to
individual and focus group data (Saldafia, 2016). Considering the more rounded approach, using
educators' opinions offers additional views on educators' successes and challenges. The
questionnaire was the final data collection with the group of educators.

Data Synthesis

The data was synthesized through correlating, transcription, coding, comparison with

triangulation, and review. All data produced in written or verbal form was sorted per occurrence

and organized to be reviewed for completeness by the researcher. If any areas were found
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incomplete, they were addressed or noted for exclusion if a participant withdrew. The recorded
transcripts were hand transcribed and re-transcribed using the computer to ensure organization
and accuracy. Coding focused on individual sources and then across sources. The themes,
successes, challenges, similarities, and differences were reviewed within all three data collection
sources. The reoccurrence of these informed the study of the importance of their points and
helped the research when reviewing the themes going forward based on importance. The
tabulation of these educated the significance and prominence of the lived experience of the
participant's research and structured the analysis by reviewing each coded theme. Any barriers or
challenges mentioned were reviewed to offer a counterpoint based on the verbal or written
expression of the participants. The comparison across the sources was aided by data analysis
software.

Qualitative data analysis software (QDAS) helped the researcher sort and compile
information from multiple data sources (Schmider, 2020). The review helped to sort the
information into more specific categories and potentially shared sections (Schrum &
Summerfield, 2018). The more significant themes were organized in a table based on occurrence
for consistent information delivery (Nassaji, 2020). An additional table based on participation
verbal or written occurrences on the questionnaire appeared. The meaningfulness of the research
was reviewed and considered (Schmider, 2020). Participants' experiences and answers may
inform continuing research depending on the themes and meaningfulness of the responses. The
appropriateness of the response was reviewed when considering content and expression based on
the themes being examined (Patton, 2017). Finally, the researcher and the peer auditor reviewed
the data. While the peer auditor assisted and helped to review along the way, the final review

was achieved without bias, formatting, and replication review.
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Trustworthiness

Trustworthiness can be credited to the observation and auditory accounts the researcher
collects from active participants within the study (Creswell & Poth, 2018). The research receives
credibility through the shared experience stated by the participant, which aligns with the
phenomenon being studied (Lincoln & Guba, 1985). By considering and including portions of
the interview and critical themes, support can be given to the outcomes of the research (Leedy &
Ormrod, 2013). These supports also ensure the study can be replicated under similar conditions
for future research benefits (Connelly, 2016). Reviewing the research belief upfront and allowing
suspension of their own belief can be one way to avoid the inclusion of bias. Instead of viewing
it through the researcher, the participant's perspective data is used to tell the unbiased story of the
lived experience (Stahl & King, 2020). The coding interviews were completed manually to
ensure the participant's intent was conveyed, and audio recordings were transcribed before being
imported into qualitative data analysis software. The researcher used the triangulation of the
three sources to establish creditability within the literature and compare them to existing
literature bodies. These measures should help preserve and enhance the interview and focus
group's underlying meaning as expressed by the educators throughout the research.
Credibility

As the research is conducted, the truth and perspective of those being reported must be
considered (Lincoln & Guba, 1985). The description given by the participants is seen as truth
viewed at face value. Through understanding each story as presented, the research development
is based on the stories' details. The data collection reported by the researcher upholds the
rigorous standards expected for publication and as part of the research body (Leedy & Ormrod,

2013). The multiple interviews, focus groups, and review of the spoken and written words offer
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clarity to the stories. These are some ways | displayed my credibility within the study. Peers on
the same campus were given the opportunity to debrief and discuss the content and questions
while on campus. Peers teaching the same content vertically or horizontally could debrief using a
TEAM's virtual discussion to remove travel as a barrier for sharing feedback. Both peer
debriefings were optional, allowing for conversation and fellowship, as well as encouraging peer
growth through shared experiences. As stated in the data collection section, participants had an
opportunity to review written transcripts of their contributions to the conversation. If the
participant desired after the focus and interview section have concluded, they had an opportunity
to meet and discuss with the researcher. The review offered clarification and transparency of
their word choice and ensured they felt understood (Stahl & King, 2020). It was noted if the
participants needed to revise, clarify, or change from the original transcript.
Transferability

Applying the research to other contexts establishes the transferability of the research
findings (Lincoln & Guba, 1985). The purpose, position, views, results, and methods can be
described and extended. By disclosing the conditions, material, types of participants, and data
sources collected, the research can be applied uniformly to other or similar situations (Nassaji,
2020). When sharing the research discussed and published based on the rural school setting, a
baseline is established for other districts. Insight into other similarly structured cohorts when
encountering implementation struggles due to the setting is offered (Gall et al., 2007; Holmes,
2020). The transferability can also be used to extend existing findings to further research
discovered in the original study or by extending central or underlying questions (Creswell &
Poth, 2018). In Texas, the focus groups and participants shared commonalities across the state

(Han & Stieha, 2020), including pay (Miller, 2020), educator shortage (Wexler, 2020), and
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professional challenges (Gereluk & Corbett, 2020). While the conditions can be created for the
transfer of the research, the replication is in the hands of the replicated researcher’s control
(Connelly, 2016). With qualitative research being about stories and experiences, the research
provides a view more toward commonalities and shared themes instead of complete replication.
Dependability

The participants lend to dependability in the research; the procedure is outlined in a step-
by-step format, ensuring the research is worthy of reliance (Lincoln & Guba, 1985). The small
steps allow for identifying how the study is like others' findings, and results can be reviewed.
Consideration and adapting the topic offer more meaning and facilitate the conversation's depth,
thus bringing forth further exploration. The sharing of voices seen during the interview and focus
group section provides a more transparent and descriptive condition beyond the implementation
rubrics (Leedy & Ormrod, 2013; Stahl & King, 2020). In addition, reviewing interpretation is
based on finding and examining methods with the potential of minor changes in the data
collection or research stage, and the assurance of rigor is present (Johnson, 2004). A peer partner
reviewer offered an opportunity for discussion and analysis to ensure the research meets the
review criteria (Northcentral University, 2023). The dissertation committee reviewed the
qualitative research during their review to ensure the rigor and consistency met the Liberty
Education standard for publication.
Confirmability

Confirmability was established through data analysis audits to examine specific steps to
ensure continuity (Lincoln & Guba, 1985). Removing bias can be accomplished using direct and
complete transcribing of transcripts that do not include the research interpretation of the words

(Nassaji, 2020). Instead, | used the words spoken by the participants as the assumption of truth
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based on their experience. Peer reviewing of coding helped to balance and support the research
and remain neutral in the approach and interpretation (Northcentral University, 2023).
Confirming the triangulation between the multiple sources established the confirmability of the
methods, which can be reviewed and audited by peer auditors. Triangulation was completed with
the three sources being compared by the researcher and peer-reviewed for continuity (Lincoln &
Guba, 1985; Stahl & King, 2020). The in-depth audit of methods and methodology, while
delving into seeking the constructed meaning, helped to engage the data more thoughtfully.
Coding and theme identification were sorted and reviewed through a data audit when completing
the research before the final analysis (Patton, 2017). Rethinking content and identifying factors
could aid in their removal if biases are found.

Ethical Considerations

Considering ethics in research is one of the most critical steps, especially involving
human subjects, by allowing the study to be purely voluntary throughout the data collection and
analysis (Lincoln & Guba, 1985; Stahl & King, 2020). The researcher reviewed the risks and
benefits of the research with participants to obtain informed consent after the discussion. Cite
permission at the district level was obtained from the campus to use their facilities. Each
educator agreed verbally or in writing to participate in the research portion, with the ability to
withdraw at any time.

The data was stored solely with the researcher for the research period of five years at
maximum, based on IRB considerations on a password-accessible flash drive (Connelly, 2016).
Once the transcription was complete (audio and written), it is stored in a locked safe until the
research needs to be expanded or destroyed (Northcentral University, 2023). Password-protected

drives and safe-locked documentation ensured that information was not revealed, shared, or
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distributed except within the dissertation context as it applies to the project. Upon leaving the
rural district associated with the research, the information, including transcripts and audio files,
will be destroyed, along with any identifying research not previously put under a pseudonym.

Risks and benefits were kept minimal, with data requiring multiple safeguards through
strict procedures pertaining to use and storage (Northcentral University, 2023). Risks for the staff
involved were shared, and agreement to the research was reviewed before data collection began
(Nassaji, 2020). The educator engaged in the study could face disagreement in policy,
perspective, and negative peer interactions from voicing their opinion openly in the focus group.
While all participants were given labels to protect identification in print, in-person interactions in
the focus group were a consideration within the context. After the focus group, all sessions were
a solo endeavor to prevent undue influence and remove as much interaction (positive or
negative) as possible. Precautions to avoid stigmatization, repercussions, and negative attention
were taken to the appropriate extent based on the research.

Summary

The chapter focused on the three data collection methods conducted on the topic of
educators' lived experiences regarding pre-STEMs SMART goals planning and implementation.
Through focusing on the success and challenges of SMART goals, educators in the Texas
Panhandles' voices and views were being considered in the research body. Through the
interview, focus group, and questionnaire, educators were able to communicate in written and
verbal voice toward a solution. Ethical considerations, assurance of trustworthiness, and
collection methods were discussed to ensure data reliability and replication are possible for
future research. All discussions of procedure, protocols, setting, storage, and safety for

participants were also considered. The third, fourth, and fifth-grade educators sharing lived
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experiences also offered a communal consideration of educators’ training and professional
growth. Based on potential needs assessment and shared information, the review could help
examine and perfect our practices as educators, offering the opportunity to change the situation
to benefit our students (Urhahne & Wijnia, 2021). The primary goal of chapter four is to review
the study results, consider educators' expressions, and discuss the method outlined in chapter

three.
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CHAPTER FOUR: FINDINGS
Overview
The purpose of Chapter Four is to present the results of the findings and review the data
collected in the transcendental phenomenological study to describe the lived experience of
educators setting pre-STEMs SMART goals and implementation at the elementary classroom
level in rural north Texas districts. The additional purpose of the chapter is to briefly inform,
discuss, and address the themes collected from the educator participant data. The researcher
discusses the participants, data sources, and common themes based on the educators' shared
experiences. The description of the participant’s experience aids in a more complete
understanding of the educator’s experience in the classroom setting. The 10 participants
contributed to the research base through verbal and written expressions during the focus group,
individual interviews, and online questionnaires. The educators presented in Table 1 are based on
subject matter and grade level; this allowed context for educators' placement without making
them identifiable. In Chapter Four, the researcher presents the data collection, visual research,
and research questions through the study's conduction portion.
Participants
The research participants were a group of third, fourth, and fifth-grade educators who
taught in the core content areas of math, science, or both concepts. The study participants
consisted of self-identified ethnicity, 60% Caucasian and 40% Hispanic; the staff ethnicity
makeup contrasted with the high concentration of Hispanic and African American students from
early childhood to 12th grade in the participating rural districts. Despite not affecting the
research, one male and nine female educators participated, based on the participants' responses

and completion of the data collection. Three third-grade educators, four fourth-grade educators,
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and three fifth-grade educators participated in the research to completion. One of the participants
taught both fourth and fifth-grade math. Of the ten participants, five educators were instructing in
math and four in science. One educator instructed in both core subjects. The educators represent
five different campuses, and two of the 54 school districts in the Texas panhandle are served by
Region 16 and 17 service centers.

The educators who participated were monolingual or bilingual in speech; all educators
participating were in a monolingual math and science classroom. Due to the high population of
Spanish-speaking and encouraged dual language programs in one of the school districts,
language was a consideration for the researcher when looking into the planning and execution of
the research. However, three of the 10 educators were grouped in the emergent bilingual pod,
meaning some students use dual languages in speech and writing. The research was conducted in
English, as it is the common language for participants, but additional consideration was put into
communicating and actively considering the expression needs of all participants. With the high
importance of open and active communication through data sources, the commitment to genuine
language expression is prioritized. The researcher also ensured access to all questions in the
educator's preferred language at the onset of the research to ensure comfort and familiarity with
the wording prior to reading the recording.

The pseudonyms used were assigned to the participants from the onset of the research,
with each participant receiving a numerical pseudonym. The numerical pseudonyms served for
purposes of classification for the three data sources but also to ensure anonymity when reporting
on the research. A commitment to maintaining confidentiality was necessary for personal details,
locations, and district identification. The numerical system of pseudonyms helped protect

educators from biases based on culture, race, or other factors, allowing for more detailed
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responses. The numerical assignments allowed educators to express appreciation and concern
about their home districts without concern of the information being identifiable to them. The
participants felt they could speak openly and without repercussions, particularly if they disagreed
or felt contrary to a district initiative.

Table 1

Participant Demographic Information

Educator Participants Content Area Grade Level
| Math fourth & fifth
4 Math fourth
5 Math third
6 Science fourth
11 Math third
12 Science fifth
13 Science fifth
14 Science fifth
17 Math & Science third

20 Math fourth

The data was gathered and recorded for the focus group, individual interviews, and
questionnaires by the researcher through in-person and online means during the Fall and Spring
of the 2023-2024 school year.
Participant 1

Participant 1 was a fourth and fifth-grade math teacher who taught in a classroom located
in Region 16. The participant worked in a rural school where she was the sole math teacher for
grades four through six. She said, “The students | teach are primarily from our Title One
background. | have probably got at least 35% of them with a label of some sort (EB, Sped, 504,
GT). I think I have a pretty wide variety in both classes because I have two levels.”

Participant 4
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Participant 4 was a fourth-grade math educator at one of the elementary schools located
in Region 17. The participant had four rotations of students and was the sole math teacher at her
level on her campus. The participant described her classroom, “I teach primarily from our Title
One background. | have got probably at least 35% of them with a label of some sort, um, with
more that are being RTI, so that could be EB or SPED or 504.”

Participant 5

Participant 5 was a third-grade math teacher on an elementary campus in Region 17. The
participant had three rotations of students and was one of two math teachers at the level on the
campus. The participant described her class, "So | have a good variety. | would say. | have some
GTs who definitely act like GTS all the way down. I do not have any EB’s, however. | think |
have like a pretty wide variety in the classes.”

Participant 6

Participant 6 was a fourth-grade science educator at one of the elementary schools
located in Region 17. The participant had four rotations of students and was the sole science
teacher at this level on campus. The participant was located in the Emergent Bilingual section;
the educator had a population of EB, ESL, or Language learners that the participant educated.
The participant described the classroom, “We have a diverse- well, | say a diverse- we have EB
students, we have Sped students, we have GT students. We have 96 wonderful different
individual kids that I love so much.”

Participant 11

Participant 11 was a third-grade math educator at one of the elementary schools located

in Region 17. The participant had four rotations of students and was the sole math teacher at this

level on the campus. The participant described her class, “My homeroom is on the higher side. |
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have class full of EB, the class is a little bit lower; | have one class with mostly sped students and
one class with behavioral issues which can interfere with learning.”
Participant 12

Participant 12 was a fifth-grade science educator at the fifth-grade campus in Region 17.
The participant had four student rotations and worked on a team with four other science
educators on campus. The participant was located in the Emergent Bilingual section; the
educator had a population of EB, ESL, or Language learners that the participant educated. The
participant said this about the student in his classes: “I love relationship building a whole lot.
These fifth graders are very quick to, um, very quick to love and very quick to like and care
about you. | am an EB pod, so | have been using a lot of, like, um, language strategies that I did
not use last year.”
Participant 13

Participant 13 was a fifth-grade science educator at the fifth-grade campus in Region 17.
The participant had four student rotations and worked on a team with four other science
educators on campus. The participant said this about the classroom, “the reading level of this
group of fifth graders, | feel, is a lot lower than last year; over 50% of our kids are in house bill
1416. Many struggle even to be able to comprehend at grade level.”
Participant 14

Participant 14 was a fifth-grade science educator at the fifth-grade campus in Region 17.
The participant had four student rotations and worked on a team with four other science
educators on campus. The participant described the class,

| feel that being in a rural setting has the advantage of knowing many families outside

of the academic setting. Many of our students come from generational poverty, where
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education is often not viewed as important. The advantages an education offers are not

understood or expected in some families. It is hard to get the buy-in that education is a

way to offer a broader range of life experiences. We see our students in areas of the

community aside from school, and this builds various aspects of relationships in and

out of the classroom.
Participant 17

Participant 17 was a third-grade, self-contained math/science educator at one of the
elementary schools located in Region 16. The participant had a single rotation of students and
was the sole math/science teacher at this level on campus. The participant described the
classroom, “The students | teach have a very wide range of interests. The students also vary in
learning levels. I have one functioning around a first-grade level and one fine in a fifth-grade
classroom.”
Participant 20

Participant 20 was a fourth-grade math educator at one of the elementary schools located
in Region 17. The participant had five student rotations and was the sole math teacher at this
level on campus. The participant was located in the Emergent Bilingual section; the educator had
a population of EB, ESL, or Language learners that the participant educated. The educator
described the classroom, “I have many emergent bilinguals in my classrooms. These students
comprise at least 40% of the total population, so the language barrier is a factor in their
education. The other 60% of my students range from GT to at-risk students.”

Results
The purpose of the research was to describe the lived experience of educators setting pre-

STEM SMART goals and implementing them in the elementary classroom. The data sources
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helped connect the individual interviews, focus groups, and questionnaires, discovering shared
themes as voiced by the educators in the classroom. The resulting chapter presents a
comprehensive evaluation of the educators' contributions, encompassing the analysis of the
discussion, data, and articulation.

Participants shared three significant themes: time constraints, educator feedback, and
depth of knowledge. The educators shared and expressed many potential considerations and
challenges to their in-the-classroom instruction in math and science. The information was
systematically arranged in a table, categorized by the underlying theme, guiding principles, and
responses. Subsequently, the opinions, concepts, and conversational exchanges were thoroughly
examined for recurring ideas, patterns in language, and application of concepts. This
organization was not initially computer-aided until the researcher reviewed the data sources
multiple times. Three themes surfaced after reviewing the voice recording, transcriptions from
the focus group, interviews, and online questionnaires. Ideas and commonalities arose across the
10 participant themes based on their shared content and grade-level experience. Additional
commonalities expressed focused on challenges being faced across the grade level, content level,
and districts. The variety of phrases, interjections, word usage, and interchangeable subject
matter took time to consider. The most common themes are outlined and quoted in the Appendix
using the shared and expressed ideas of the educators who are living in the classroom.

Theme 1: Lack of Time

Concerns over time were the most prominent themes that emerged from the data and with
third, fourth, and fifth-grade educators. Many educators highlighted the lack of time as a
significant factor in their teaching. Participant 4 shared, “Most of the time, I do not have time for

one-on-one, but when | have in the past, which is the most successful, you are getting to see each
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child.” Participant 11 shared her experience with student response related to time, “I will quickly
go to them and talk about it(errors). And again, | do not have enough time to do a whole lesson
with them.” Six educators mentioned that the emphasis on time management could also be
challenging to fit curriculum, conferencing, correction, and small grouping into the time allotted
to teach the subject. Participant 4's response was felt amongst participants in the math classroom:
“Unfortunately, there is not a whole lot of time to go back and correct those goals or to modify
them.” Instead, educators were faced with the choice of addressing at the moment and falling
behind on the curriculum, moving on and addressing errors, tracking less rigidly, or addressing
when the educator found the time.

In science, the lack of time took the form of balancing science time compared to other
subjects and the frequency of dedicated science time. More than two science educators expressed
that science is “viewed” as unimportant at the third and fourth-grade levels due to not being
assessed. Participant 17 addressed this: “I think this is a challenge in third and fourth grade
because science tends not to be allotted as much time during the day because it is not a
specifically assessed subject.” Due to this false view, science time may be relegated to the end of
the day, only a certain number of days, or “if we have time,” according to participants 17 and 6.
Participant 6 shared how drastically state testing preparation can change the science schedule,
even for a self-contained science educator.

So, at the beginning of the year, | could do science five days in a row. We were cranking
out science. | felt like the kids were able to soak in more, and we were able to get more
out of it. But since we have come back from Christmas, we do math two days out of the

week and science three, but on Thursdays, my groups are still getting pulled back for
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math in my room, so the students miss science... But when it comes to science now, we

are not doing the hands-on stuff the kids enjoy.
This can lead to an unequal knowledge of science when the students get to fifth grade, where
science is a state-tested subject. Participants 12, 13, and 14 expressed deep frustration and
concern over the prospect of students falling behind in the curriculum. The idea of falling behind
creates a sense of urgency to ensure that students remain on track, leading to a further reduction
in the amount of time teachers have to teach each year. This trend in the participants' minds may
cause concern, as it may adversely affect the quality of education students receive. Participant 14
shared, “We really work at trying to take the students to that level where they are going to need
to be or the way to get them to that level.” Participant 17 stated her split math science time: “My
greatest challenge is keeping students focused and on-task because of their extreme excitement
during science labs wanting to know more. While wonderful, we can get off-topic, not allow us
to meet the time limits set for our unit goals.”

The time issue appeared to be a typical challenge for educators in these grade levels.
This was partly a surprise because the educators followed the state-suggested curriculum, which
is supposed to account for learning time equally. The educators cited additional difficulties that
interfered with the learning, such as reading challenges, unrealistic lesson times, and scaffolding
for background knowledge. Due to time constraints, each participant mentioned concerns about
accomplishing and meeting content or curriculum goals. Participant 11 stated it this way when
talking about personalizing learning with the new curriculum: “T am sorry. I do not have time for
that.” The participants' time factor was enlightening and concerning when compounded with
other concerns, such as depth of knowledge and educator feedback.

Consistency



107

Educators at the third, fourth, and fifth grade levels spoke about the concerns of time
connecting to the ability to track their students' goals consistently. While all 10 participants
shared their conducted goal tracking with their students, nearly half of them also mentioned that
the time pressures had hindered their ability to conduct goal tracking with fidelity compared to
previous years. One participant shared that instead of using every unit as a data point, she had to
restrict it to the two interim tests in the fall and one in the spring. Participant 17: “Students assess
three times throughout the year; we wrote what the students thought they could achieve in third
grade. Students made some predictions; some were right, some did so much better, some did a
lot worse.” The fewer data points did not allow for the class to see the growth the class had
previously seen. Another participant stated that instead of unit assessment (about once a month),
she was forced to use more informal methods and exit tickets to track feedback due to the design
of their new curriculum. Participant 13 shared their experience with data tracking: “Before the
summative, we share about where the students want to be, what it takes for every student to
perform to get to that level. | feel the kids feed off goal setting if it is a competition.” Both
participants admitted it was harder to see learning trends when the units were not assessing a
singular topic authentically.

Theme 2: Depth of Knowledge

The concerns over the depth of knowledge were consistent among the math educators at
the elementary level in the research that spoke to math being a more attainable and concrete
subject for their students than reading. The idea that math was more attainable was voiced across
the three data sources as a strength for the student's depth of knowledge at the elementary level
and a positive for educators' content experience. Participant 5 stated, “There are more like

tangible things that you can do with math.” According to Participant 11, “Math is one of those
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black and white things, so you can definitely see it when the student understands it,” the educator
felt was helpful in student attainment. The math educator participants also cited using
manipulative graphics, charts, and visuals that start early and progress as a benefit to attaining
and retaining content from year to year.

In the area of science, the participants voiced equal excitement mixed with a small
amount of interpretation of the student being ready and familiar with the necessary content. As
Participant 14 stated, “expected to gather content in a subject that the students are, are new to
many have not been exposed to even when the students are supposed to have been.” Participant 1
stated her challenges in science this way, “it is looking at where the students are coming from,
um, and knowing that for some of them, it is not mastery of our content. It is, um, it is simply
making gains from last year to this year, wherever the students are.” The subthemes that emerged
from the theme of depth of knowledge included (a) language challenges, (b) reading challenges,
and (c) learning inequities.

Language Challenges

Across the multiple districts, the educators brought to light that a factor in their planning
and implementation was the language barrier or language consideration within the population to
be educated. Each district participating had between 6.5% and 10 % of their population classified
as bilingual or English language learners. Participant 20 shared, “T have a lot of emergent
bilinguals in my classrooms. | would say these students make up at least 40% of who | teach.
The language barrier is for sure a factor in a lot of what we do.” Participant 12 expressed the
focus on language often takes priority: “When I get a new unit, I look at what the main
vocabulary words that we have. Like what are some words that we can use, like can translate

English and Spanish?” As a science educator, participant 12 shared “I figure out, like, okay, how
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can | help both languages look at this word and understand it? And then | move on to the
STAAR questions and go from there.”

The educators faced an additional challenge at the schools with bilingual education
programs, specifically those catering to English Language Learners (ELL) or English as a
Second Language (ESL). The educator had to ensure students fully grasped the objectives and
content before discussing the goal-setting process. Grasping the content was necessary to ensure
that the students could effectively participate in the goal setting at each level. Working toward
complete understanding requires more effort from educators to provide sufficient support and
guidance to their students. However, it was crucial to help them succeed in their academic
journey. The topic of language challenges came up during the discussion, but it was not
something that only language learners faced. The science participants elaborated that students are
required to acquire a completely fresh set of terminologies for each unit and subject; these are
unique to the respective topics. The depth of science knowledge demands significant student
effort and poses a considerable challenge to their learning experience. Participant 11 clarified
that students “(content language) is something completely new, even with all the materials and
unit language for them to know.” This academic language was a challenge to other fringe
populations, such as 504, dyslexic, special education, and students low in literacy. The
acquisition of unfamiliar terms and vocabulary and lacking prior exposure created a challenge
for third, fourth, and fifth-grade educators working to increase exposure before the standardized
testing requirement in May.

Reading Challenges
Challenges in the area of reading were mentioned throughout nearly every element of the

interview as something that hindered student progress in the classroom. As one of the most
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outstanding challenges educators had to overcome in grades third, fourth, and fifth, both subjects
are equally affected, according to the participants. “It is challenging having students who are
reading at kindergarten and second-grade level being expected to gather content in a subject that
the students are new to (in the fifth grade),” according to Participant 14. All participating district
educators voiced concern pertaining to learning acquisition, which was increasingly lowered
without the ability to read competently, creating further challenges in the classroom. Participant
17 expressed concern when she voiced “60 to 70% of them cannot read on a fourth-grade level
(in fourth grade). And so that is made it particularly challenging.” Even the fourth-grade
educator, Participant 4, expressed, "When there are missing foundational years (content and
skills), like in kinder, first, and second, it means that the students will have large deficits once
these students get to fourth grade, which is hard to overcome.” The educators in the third and
fourth grades expressed a desire to fill in the gaps in learning. However, due to the pace of the
curriculum and the variety of learning levels, it is not always feasible to take learning down to
back a single or multiple grade level without falling behind. Participant 20 felt that “Setting goals
with students becomes challenging when the student lacks some basic skills that are needed to
become successful. For example, reading comprehension is a skill they should build from
grade to grade; however, many lack foundation.”
Rural Inequities

The ability to learn and teach in a rural setting was a commonly discussed topic between
participants and the researcher. The educator focused on rural challenges in terms of learning
inequity or community challenges. Both subthemes were affected by the location, proximity, and
availability due to the rural setting. Participant 5 said, “Kids do not have as many life

experiences that can correlate to their learning (in math).” Participant 4 contributed to the idea of
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the disparities among the students seen in the classroom. The students who are more financially
stable are outperforming those who come from less affluent backgrounds. The less affluent or
financially unstable may struggle to show their knowledge appropriately. This causes a challenge
to balance the extremes and meet the education in the middle due to outside factors. The rural
educators spoke to the place's connection with the learning challenges or values within their
school. Filling in for the areas lacking in experience is easier when you can ask your neighbor
(next-grade educator) due to the low staff count. Participant 4 said, “Looking at what prior years
teaching and seeing where the holes and gaps are a benefit.” When holes in knowledge are
identified, students can receive more of a personalized experience when educators share students
across grade levels and content.

However, the rural districts can face challenges in location, funds, and experience
availability, as expressed by participants 13 and 14. Participant 13 said:

Because we are so rural, less is available for us. We do not have any cool, expensive

science spectrums available to see. We do not have the funds to be able to do certain

things. It is not like there are just copious amounts of activities for us to connect to

outside of the classroom.
Participant 14 stated this: “Our students are limited in their experiences. They are extremely
limited in their experiences because of where they live. | do not think we have some of the
problems even smaller have.” With rural districts having to travel at least 50- 60 miles or more
each way, science or math enrichment opportunities can be limited before even considering the
cost. These concerns echoed the desired improvement for future teaching: “I do not have another
person teaching the same grade level or subjects as myself. | cannot even go to somebody and

ask; how do you teach them to multiply? Cause nobody else is doing that in my district,” said
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Participant 17. Instead, educators rely on vertical alignment in their district or must look outside
their districts. The availability of common content educators was noted as a widespread problem
in rural districts, with more than four of the ten participants being the only educators in their
grade or on campus serving the subject. The importance of leaning into the community of
educators may offer a more robust and centralized learning ability for those educators who find
themselves teaching in rural spaces.
Theme 3: Educator Feedback

Even with the time constraints previously mentioned, all 10 participants expressed the
importance of feedback with their students on goals, progress, and refinement of lessons.
Participant 5 shared: “We have those discussions during those times when we write down their
progress targeting TEKs in small groups.” Participant 11: “Definitely talking with them; |
understand where the student went wrong and then a quick fix,” depending on the level of the
problem. Participant 1 shared, “I also encourage students to help their peers. | believe if you can
teach or explain it, you can do it. This helps build students' confidence levels and encourages
them to speak out.” This individual and collaborative approach to feedback is supported in
literature and also built for a better classroom environment according to the third and fourth-
grade self-contained educators. As part of the learning cycle, the educators felt that addressing
the goals and learning throughout provided students with a more holistic approach to their
learning than just looking at the numerical numbers.

Eight of the ten educators also expressed the need to understand or meet students at their
level as a top priority when responding to the questionnaire. Participant 5 stated, “Seeing where
the students are at right now and then, um, looking ahead to where it is reasonable for them to

get to by the end helped dictate my teaching.” Participant 4 shared what she did in her class: “I
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am looking at data from last year to get a better understanding of who my students are, um, 1 am
able to see, um, inform those goals based on where he or she is at.” Participant 11 added to this
by sharing, “It helps to see the percentage of the whole class, the percentage the class got this
unit module, oh, the next module, did the class go up or down from it.” The educators share in
the desire to provide more than just numerical values to their students, instead providing a path
to pursue a deep understanding of the content material. The two subthemes that emerged from
educator feedback included (a) student vs. educator tracking, (b) curriculum, and (c) local and
state accountability.
Student vs. Educator Tracking

When the research began, there was a consensus from the body of literature that student-
set goals were more longstanding and beneficial at all levels for student growth. The participants
in the data collection portion expressed opposing opinions on this topic based on their classroom
experience. The differing opinions created points of comparison in student ability, student
knowledge, and educator comfort with their concept of productive struggle in their classrooms.

The third-grade educators voiced that their classrooms had seen more success with
educator modeling; the participants at this level felt their students struggled with attainability,
focus, and understanding the intent of SMART goal-setting components. Participant 17
expressed, “I have always set goals for myself and my class and individual students. As |
mentioned before, I include the students in some of the goal setting.” Participant 11 described the
community the class used for progress: “The students help me with moving the learning wagon
together.” Participant 17 also shared, “Class goal setting is a big part of my planning process. |
usually start with a big goal, like a unit goal...I change the goal for myself for that lesson and

knowledge goal setting, improve my teaching” depending on how the student performed.
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This differs from fourth- and fifth-grade educators who allow their learners to develop
independently or be self-directed with their achievement. The difference may be partly due to
their age and previous experience in data tracking, requiring a less direct approach to goal
setting. Participant 14 shared, “I have used goal setting with students. | do not feel that
students understand what it is to set a goal and see it through. | feel older students are more
capable of realizing the value.” Participant 6 stated, “I am able to let students go off on their
own and actually do what they need to do. The ones that struggle a little bit, I am able to pull
them back and teach in smaller groups” about the science classroom.

Participant 12 summarized the goal-setting process at the fifth-grade level like this,

We do set a goal, for like us to all of us, to at least approach a unit test or something. If it

is achieved, | do see a lot of growth in students. Like the students are very eager to, okay,

let us get to the next goal. And so, we have done that. Let us, let us what is next? You
know? So, | think that success in that way is motivating them to achieve more of their
goals and set more goals.

Prohibitive Curriculum

In one of the districts, participants shared that their educators were embracing a new
state-approved curriculum (Pseudonym Program C), altering the way educators have previously
taught and tracked student progress. “It (curriculum) is something completely new...new to all
the things, unit language, teaching, and overall tracking,” stated Participant 11. The new
curriculum in the district was also mentioned as being prohibited to SMART's goal of
consistently tracking the year because of the time and structural elements. Participant 5 shared
that she felt that “Program C this year is not in TEK alignment; the biggest challenge would be

like that part of the curriculum year.” The participants shared that the grade level and campus
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had to adjust and deviate from the curriculum because it was not meeting what the students
needed to learn. Participant 4 expressed, “Modifying a goal is one thing, but looking at a
curriculum and seeing that it is not working is more impactful to a student over time because we
are willing to cater to their needs and not just force our way on them in a different way.” Some
participants see the rigid structure of the state-approved curriculum as contrary and do not
promote the same individual student tracking as previously embraced and used by the educators.
Participants shared the common desire for standard testing to mean something to the students,
educators, and districts beyond just a data point. The educators felt instead that this data should
be a source for better planning, growth, and student improvement. The idea of adjusting the
content and material for the more nontypical learner in the other participating district is
embraced by Participant 17, sharing,

When the activity does not work at all, then I will make adjustments for future lessons for

those students...if students do not achieve the goals, then | make bigger changes for next

year. When nobody met the goal for the day, | knew that it was not them; that was
something that I did. So, I need to change the goal for myself for that lesson and
knowledge goal setting to improve my teaching.

What was alarming through the data was that multiple educators across third and fourth
felt as though, as educators, they were limited in the review options when students did not
understand the concept or content under specific math curricula. “In curriculum right now, we do
not really have time to go back, so it is like, what is wrong? Oh, okay. Let me do a quick little
mini-lesson, and then we have to move on,” according to Participant 11. The quick adjustments
were expressed as a better short-term solution than falling behind or embracing reteaching when

in the second semester before state testing. This was remedied on multiple elementary campuses
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through the use of tutors, interventionists, and other content working to improve the learning
gaps.
Local and State Accountability

Each educator interviewed expressed that state testing was a present awareness
throughout the school year. To prepare students to take practice STAAR, interim assessments,
and the regularly scheduled assessment in math and science. Educators prepare for between one
and three yearly state assessments at the third, fourth, and fifth-grade levels. Participant 1 shared
her experience, “Students may show their abilities in class and freeze up during testing,
hampering their ability to show what the student can do adequately. | worry state testing has
forced us to move from measuring success to fear of failure.” Regardless of the content (math or
science), the passion for the student was evident in the way educators talked about their
classrooms and their achievements outside of standardized testing. Participant 4 took the stance,
saying, “Many times, the state imposes unrealistic standards on students in my classroom. So, |
refuse to allow the state standards to hold back or discourage my students because | know some
of these students may never reach state-dictated level.” Participant 14 expressed concern about
science based on state testing:

The state's goals are not aligned with 10 and 11 -year-old children. When you give them a

set that includes seven questions on seven SES (scientific and engineering standards)

based on one phenomenon, I think you are asking an eleven-year-old to do more than

kids are cognitively able to do.”
The participants expressed that the time, energy, and payoff of the raw data collected from their
students was not entirely worth the effort afforded. It was noted that some districts begin state

preparation as early as January, a full 60-plus days before the first assessment in April.
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Participant 13 shared, “The goal is the state; the state tells us where we have to be, and we have
to figure out a way to try to get there.”
Outlier Data and Findings

Outlier Finding Science Standards Fifth Grade

In the two of the data sources, participants at the fifth-grade level brought to the
researcher's attention concerns specifically related to the assessment and concerns of rigor.
During the focus group, the educators' team discussed that the rigor vastly differs depending on
the source material (textbook, activity, and others.). Participant 12 stated, “One textbook will be
much lower than a different textbook, but the students are supposed to be teaching the same
content and for the same exact test.” These differences also extended to the assessment set at the
campus, district, and state levels, with them not aligning, leaving the educators to try and figure
out the level and question type necessary for their students to know. Participant 13 shared

It is a little difficult right now to assess because, if you look at it with how we are making

Do-Now, you go to the STAAR test and look at that same. The state may evaluate it

entirely differently than the students have ever assessed it before, and the children did not

have the tools to answer that question.
The participants in fifth grade felt as though, as educators, they were working on hitting a
moving target with the standards, testing, and questions constantly in flux, making it difficult to
know what the state feels is most important for students to acquire. Participant 14 shared, “We
really work at trying to take them to that level where the students are going to need to be. It is
just, again, there is a big question now is what that level gonna need to be?”” As an educator, the
team shared that often, students can produce more than the student is able to show at the moment

on one day of testing. Participant 1 offered her insight toward her fifth graders, “Verbal and
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written testing, but most of all listening. Students often speak out during class, so you can get
much information on what the students know and do not know then.” While not all participants
shared the topic challenges in the fifth-grade standards, the ideas were worth considering for the
research since the concerns were specifically mentioned vertically across the fifth-grade level
participants.

Research Question Responses

The purpose of the collection of this qualitative research was to describe the lived
experience of educators setting pre-STEMs SMART goals and implementation at the elementary
classroom level in rural north Texas districts. The research and the central and sub-questions
were shaped by the responses of the math, science, or both content educators. The educators
shared honest, raw, and, at times, controversial expressions about their successes and struggles in
the classroom. The accounts through individual interviews, focus groups, and questionnaires
provide context and insight into the pre-STEM content at the elementary level. The response to
the central and sub-questions helps to provide further details and an explanation of the questions
below.

Central Research Question
What are the experiences of elementary educators in planning STEM SMART goals?

The central question provided an entry to understanding educators' planning and
reflective experience with the STEMs and SMART goal process. The educators expressed a
desire to work with students across all three grade levels and see growth in the students' math
and science academic studies. All participants shared, in their own words, a common desire to be
a part of a system that moved or propelled them toward meaningful and purposeful learning at

their grade level and beyond. Participant 17 phrased it, “An educator who sees SMART goals as
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effective, relevant, and helpful to their students will implement them and use them in their
planning process.” Suppose the educator sees SMART goals planning and implementation as just
another thing the educator is required to do. In that case, they will not fully implement them in
the classroom, thus limiting their effectiveness. The planning needs to be intentional and
purposeful when considering STEM and SMART goals in their classroom. Participant 12
asserted, “When you are able to understand what a SMART goal is and able to set one, then |
believe that you are able to guide your teaching and students' learning into meeting the goal
that is set in place.” The modeled process is especially necessary in the younger grades,
requiring early guidance to remain on track. Participant 11 added a focus on the student, “It
helps me as an educator see where each individual student is at, and it helps me know what we
need to work on with that student.” Based on the five tenets of Locke's goal-setting theory, the
three sub-questions were developed to determine what part of the tenets educators best
identified for success in the math and science classroom.

Sub Question One

How do elementary school educators describe clarity in planning STEM SMART goals?

Clarity is the first tenet of goal setting, and the participants offered suggestions and
connections to their content. Having clear goals is essential for achieving greater output and
better performance. When goals are measurable, it becomes easier to track progress and identify
areas for improvement. The educators spoke about clarity in descriptive terms and identifiable
terms connecting STEMs and SMART. Participants 11, 12, and 13 spoke about the necessity of a
solid foundation for future success beyond secondary academics. Participant 20 phrased clarity
in the classroom as “specific and straight to the point,” allowing knowledge to become action.

Setting clear goals and establishing a deadline for completion helps prevent misunderstandings
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and ensures everyone is on the same page. The process also enables individuals and teams to
focus efforts and allocate resources effectively, leading to more successful outcomes. Participant
14 spoke to clarity in specifics of goals, “Goals are worded so that the path to achieving the
goal is clear. Activities and learning opportunities align with the STEM SMART goal.” The
knowledge led to the students knowing and producing more success in the classroom. The
participant shared that understanding the end helps to work backward based on their
timeframe. Older students are more able to internalize this process on their own, whereas
younger students may require guidance to understand the long-term process and planning
effects.

Sub Question Two

How do elementary school educators describe the complexity and challenges of planning STEM
SMART goals?

Challenge and complexity offer an opportunity for understanding Locke’s goal-setting
structure. With the educators, complexity and challenge were integrated with planning and
student success. Challenges can be a powerful motivator for individuals, providing a sense of
pride and accomplishment when overcome. Participant 20 described complexity and challenge
and shared, “Defining what you want to be successful in. No broad terms, the measurability of
the goals and what is an appropriate way to measure.” The feeling of triumph that comes with
accomplishing a challenging goal can be a powerful driver for individuals to set and achieve
even more challenging goals in the future.

Complexity in planning was seen as helping to ensure that students were presented
with appropriate options for differentiation. When students participate in setting a goal, the

student is more likely to feel invested in its success and to be motivated to work towards its
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achievement, Participant 14 asserted. “Guiding goal planning while keeping in mind the
activities and opportunities that will be accessible for students.” These goals should be
challenging to encourage growth and academically appropriate for the student's abilities, but
not so difficult that achieving and assessing is frustrating. Each new goal extends the
opportunity for growth but is not so far-reaching that it is unattainable. This sense of
ownership and shared commitment can help foster a sense of teamwork and collaboration, which
can be critical for achieving a challenging goal.

Sub Question Three

How do elementary school educators describe commitment and feedback in planning
STEM SMART goals?

Commitment and feedback are the final steps in Locke’s goal-setting outline. According
to the educator, commitment and feedback are central to teachers in education. Through the use
of time setting and interpersonal dialog with students for successful learning, teachers live out
these values in their classrooms. Participant 1 phrased it as “sticking to the plan and following
up with student personally, which is hard with the current time constraints of time.” Feedback
is a crucial tool that helps individuals evaluate their goals and determine whether or not the goal
has been achieved effectively. By providing feedback, individuals can assess their progress
toward their objectives and make necessary adjustments if the individual feels they are not
making sufficient progress. The educators also mentioned the necessary use of reflective
practices in their planning to meet their students' needs better. Participant 17 added, “I describe
commitment and feedback by reflecting upon the goals, evaluating their effectiveness, and
redefining when necessary. | set clear expectations for meeting goals. When students fail, | work

with those students until they can achieve their individual goals.”
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The reflective practice mentioned was seen at each level and echoed when teachers found
errors in student understanding. This process helps to prevent the loss of interest and motivation
that can occur when the expectations of a goal are unreasonable, allowing individuals to stay
focused and motivated toward achieving their objectives. By regularly seeking feedback,
students can ensure that their goals remain relevant and achievable, helping them to remain on
track and achieve success in all areas of their education. If and when there are errors in
knowledge, first address, reteach or integrate, and correct them with the educator to ensure that
growth in the content can continue without the creation of deeper pieces of information.

Summary

Chapter Four is an overview of the participants and the research to describe the lived
experience of educators setting pre-STEMs SMART goals and implementation in the elementary
classroom. The research used transcendental phenomenological design through interviews, focus
groups, and questionnaires to better understand the experience of the 10 participants. Through a
rigorous process of analyzing the transcripts and carefully reviewing the data, a systematic
approach was taken to identify reoccurring themes and subthemes that were pertinent to the
research; analyzing was completed by closely examining the word use and content of the
transcripts, allowing for a more detailed and comprehensive understanding of the data. By
carefully identifying the relevant and reiterated aspects of the data, the themes and subthemes
were developed to accurately capture the essence of the research. The resulting analysis provided
a rich and nuanced perspective on the data, revealing insights that would have otherwise been
difficult to discern. The themes identified were time, depth of knowledge, and educator
feedback. The narrative nature of the data sources produced detail and honesty to the experience

that reflects the intent and effortful work being pursued in the classroom.
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The data collected was centered around the central research question and three sub-
questions. Educators were posed with topics ranging from classroom experience to challenges in
rural settings and centered around potential improvement for their students' experience.
Educators spoke about the challenges encountered through state testing and the lack of student
understanding and preparedness with the material. The science and math portions were also not
held equally when it came to teaching importance in non-tested grades, making the allowance
per subject unequal or revisable when test preparation started. The importance of feedback was
also spoken about in great detail. Younger grades embrace more one-on-one style, while upper
grades tend toward classroom or large group feedback. Both were spoken as an avenue for
student and educator improvement using as a reflective practice. Overall, the educators
participating spoke of their appreciation for having their voices heard and considered in the

hopes of making improvements for their students in the coming years.
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CHAPTER FIVE: CONCLUSION
Overview

The purpose of the transcendental phenomenological study was to describe the lived
experience of third, fourth, and fifth-grade educators setting STEM SMART goals and
implementation at the elementary classroom level in rural north Texas districts. In chapter five,
the researcher sought to examine and describe the narrative findings from educators and the data
sources. The 10 educator participants expressed their experience through individual interviews,
focus groups, and online questionnaires. With the considerations voiced by the participants, the
chapter focuses on the implications for practice, policy, limitations, methodology, and future
research resulting from the examination, including specific findings related to individual
educators and some factors at the district or state level. Implications embraced at each level may
offer the opportunity to encourage continued math and science growth at the elementary content
level. All considerations may contribute to the continuing building and improving the
environment for STEM education to grow in the rural school setting.

Discussion

From the outside, the modern education system is seen as the balance between educators,
students, and the state education agency. The balance can feel less equal for the educators and
stakeholders working within the system. These inequalities were discussed and described in the
research data and the narrative from the participants. Educators voiced strong opinions on
student education, content knowledge, and the effect of time on the quality of the educational
experience. Participant opinions were considered, and many aligned with present trends in the
research field, providing merit to the necessity for applicable solutions for strengthening student

and educator learning. The chapter will examine the topics and themes brought forth from the
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research due to repetition to continue the discussion on educational growth. The discussion will
address as they relate to SMART goal planning and educators: (a) Discussion of Findings; (b)
Implications for Policy or Practice; (c) Theoretical and Empirical Implications; (d) Limitations
and Delimitations; and () Recommendations for Future Research.

Summary of Thematic Finding

The thematic findings most relevant to the research expressed by the participants were:
educators felt they lacked time to address content subjects appropriately, educators felt
foundational science knowledge was weak, and educators expressed a struggle to align to state
expectations. The expressions of concern were seen as directly reflected in their students’
progress, knowledge, and skill acquisition going into the following grade level. Educators also
expressed that these prohibitive factors may lead to less equipped students, lack of further
instruction on the content, or gaps not being addressed with students.

The central research question the study attempted to address was: What are the
experiences of elementary educators in planning STEM SMART goals? This question sought to
describe the lived experience within the classroom for educators in the areas of math and science.
The ten participants provided written and verbal expressions of the successes and challenges
related to their experience. Participants spoke to the challenge of time constraints, consistency in
goal tracking, and outside influences, making planning with fidelity difficult. Participants also
shared that when they were able to plan, they saw growth and success in their student's learning
and their own lesson progression. It was noted in the research that the educators who had had
previous years of success with SMART were more inclined to make the time to commit to
check-ins and student growth tracking, even when it caused a compromise in other content

planning. Additionally, while not surprising, participants commonly shared that the planning was
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more achievable than the implementation or execution in the classroom. The intention was well-
meaning, with goal tracking every unit or every six or nine weeks; however, achievability was
more elusive for educators in their own practice.

Research sub-question 1 addressed the question: How do elementary school educators
describe clarity in planning STEM SMART goals? The educators spoke about clarity in their
planning as objective and well-defined to help align to the specific timetable. At the planning
stages, the participants felt the need to explore the strategies of backward planning and define the
timeline. This was seen as helpful when facilitating their own progress and that of their students.
Clarity was spoken about as a crucial component in concentrating the efforts through the use of
milestones aimed at the successful completion and outcome of growth for their students.

Research sub-question 2 addressed the question: How do elementary school educators
describe the complexity and challenges of planning STEM SMART goals? The participants
expressed their commitment to challenge and provide complexity in their own planning but also
in the approach they encouraged with their students. Specifically, concerning the new curriculum
or subject they instructed, understanding the challenges and complexity was voiced to be
necessary. The combination of both elements (complexity and challenges) appeared natural as
student requirements became greater and was seen as a source of growth. The fifth-grade
educators specifically saw success when challenging students, prompting more growth as
students embraced the challenge. The ability of the participant to encourage the student to
overcome challenges was felt to be a motivator, allowing them to be instilled with
accomplishment and power individually and as a class. Due to the student helping to set and

track the goals, students placed value on their accomplishments and felt vested in math and
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science. The chance to set attainable, collaborative goals encourages collaboration and progress
monitoring in future ventures when they face similar challenges.

Research sub-question 3 addressed the question: How do elementary school educators
describe commitment and feedback in planning STEM SMART goals? The participant’s shared
feedback was the second most crucial element in their classroom, next only to actually setting
forth the goal. The dialog between student and teacher or student-to-student allows them to
receive guidance and encouragement. Regardless of whether the student’s achievements are met,
the ability to express and formulate their learning in works ensures improved learning, according
to the participants. The necessary revisions, refinements, and adjustments come only when they
can see the goals as a whole instead of individual parts, often requiring a second opinion.
According to the upper-grade participants, this reflective practice modeled by the educator can
be transferred as the student progresses. While the time (commitment) section was mentioned as
a more challenging task to accomplish, those educators who regularly practiced saw greater
educational returns.

Critical Discussion of Finding

The educators involved in the research were diverse, allowing participants to compare
and contrast the elements of the education they provide. The educator's honest feedback was
positive and provided a reflective aspect for both the educators and the researcher. The
researcher uses the research body, the educators' diversity in experience, and the content's lived
experience when considering the findings. The presented findings address the themes, word
usage, and meaning portrayed by the participants serving in rural districts in North Texas
schools. The reflective nature of the work was embraced and reviewed, which led to a discussion

about improvement of the content, curriculum, and identification of the steps necessary for
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growth in the year to come in these rural districts. Additional consideration of the alignment to
present data in the research body provided context for growth measures specific to Texas
educators, rural districts, and necessary adaptations for student success.

While the research body spoke of more of a need for professional learning for rural
educators (Cromartie, 2020; Mahmood, 2021), this was not the sentiment expressed by the
participant in the study who felt supported by their ability to reach out to the service center and
district capabilities in training. This was a positive for the educators who across all campuses felt
they did not lack opportunities even though they were more rural in district location (Miller,
2020). The educators instead expressed more need for access to experience and access for
student learning than their own furthering education. The educators seemed to share that many
students needed a richer variety of exposure outside of the rural setting, which was prohibitory
due to the distance and cost associated (Showalter et al., 2019; Weinstein, 2020). The idea of
diversity in based knowledge also was present when the educators considered the foundational
knowledge may be coming into the core subject.

Along with the potential to connect to others, the ability to collaborate if they were the
sole math or science teacher in the district due to the size would influence the outcome these
educators experienced. The connection to PLC in the literature provided a potential opportunity
for educators and stakeholders to be expanded to meet collaborative needs (Goodyear et al.,
2019; Hofer, 2023). Further exploration on how educators may be able to use technology to
provide additional support and feedback shared through virtual mediums (Hill et al, 2020).

Alignment with Previous Studies
The findings of the research study are consistent with previous studies in the literature

base that have underscored the insufficient readiness of students in mathematics and science if
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intervention is not provided (Frommelt et al., 2023; Goodner, 2021). According to the
participants in the study, students continue to encounter obstacles in basic mathematical skills,
such as computation, calculation, numeracy, and number sense development. This impediment
directly affects students' ability to master intricate, vertically aligned skills (Wexler, 2020;
Widya et al., 2019). These foundational math skills culminate in proficiency in skills, such as
multiplication, division, geometry and beginning algebra skills. However, if a student lacks the
foundational components, they may begin to falter. To address these inadequacies, educators in
the classroom must prioritize mastering fundamental concepts before progressing to more
advanced skills (Eun, 2019; Smolucha & Smolucha, 2021). By doing so, students can build a
solid foundation to progress further in their academic STEM journey (Felder & Brent, 2024).
Extension of Research

The researcher strongly believes in the significance of expanding the current research on
math and science in academics at the elementary level. This expansion would enable an
enhancement of the academic results for rural Texas students at the elementary level. Currently,
most of the research on this topic pertains to students at the secondary level or those not being
educated in rural American public schools. Unfortunately, these factors made it difficult to
gather a baseline for initial comparison with peers and educators. The researcher suggests
incorporating research on elementary students could contribute to a more comprehensive
comparison of education in research materials.

Learning at the elementary level is not merely rudimentary master of skills, but instead
provides students a roadmap to how to learn effectively (Hom & Dobrijevic, 2022). Elementary
learning should be viewed as more foundational, as these educators teach the precursor skill for

success in higher math and science content. The 3rd, 4th, and 5th-grade levels are crucial for
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students, as they are still learning to learn and building their foundational educational
understanding through scaffolding or modeling by the educator (Fauth et al. 2019; Institute of
Education Sciences, 2022). In contrast, their secondary peers are expected to apply information
to more complex concepts, which is why it is essential to understand the foundation level of
learning (Ardoin, 2017). Secondary educators typically do not have the time built in to teach
foundational skills or reteach missed content at a more fundamental level. Participants shared in
the data collections they felt time impediment perpetuated the learning gaps if not directly
addressed.

Unfortunately, research on both math and science at the elementary level in America is
less common compared to other topics relating to core content. Many of the present studies
relating to math and science or STEM topics in the literature base are conducted overseas where
educational setup or access is different than the current educational structures in rural American
school districts. Despite this, the importance of considering elementary-level research in this
field cannot be overlooked. The researcher asserts that the lack of research in this area may
continue to hinder progress in these subjects. Therefore, it is imperative to prioritize research on
math and science at the elementary level to enhance academic results for rural American
students.

Divergence from Existing Literature

The results and feedback on the central research question aligned with the majority of the
findings central to the research base, considering that one of the major themes that was not as
frequently mentioned was time constraints and time-based compromising in the classroom. One
of the primary themes of concern among educators in the rural-serving district in the research

was the insufficiency of time. Specifically, the educators expressed a sense of inadequacy in the
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available time to complete their tasks and meet the needs of their students. The educators voiced
concerns over time to cover content, time to work with students (whole or in small groups), and
lack of time, causing content to be shortened or removed. This issue significantly impacts the
quality of education delivered to students in the district. Addressing this challenge would require
a comprehensive approach that considers the unique circumstances and resources available to the
district.

While the body of research did not exclusively explore the timing components, it did
provide insights about them concerning another subject. Significant timing elements were
mentioned at both elementary and secondary levels, prompting consideration that may indicate
the theme has a wider impact or significance than previously assumed. Further investigation is
required to comprehend the implications of these findings comprehensively. Additional research
and consideration may prompt a better understanding of the impact time has on math and science

as it relates to STEM education.

Implications for Policy or Practice

Applicable science and math exposure at the elementary level is one idea for bringing
more content to third, fourth, and fifth-grade students. Part of this would involve showing the
student what math and science look like outside the classroom, thus providing context for their
learning. Students and educators may be unaware that many jobs require more than just straight
calculation to be complete; instead, applying dimensions, depth, and application in a real-life
context brings these learnings to life. For educators, the foundation is built upon, requiring them
to see math and science as a continuum of learning. The exposure may encourage stakeholders to
address content, take time to integrate, and ensure learning is cyclical.

Implications for Policy
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The Texas Education Agency is the governing body for educators in the state of Texas
and sets the standard for learning and state assessment taken by every third, fourth- and fifth
grader. The state's awareness of the challenges faced in the classroom is not always felt at the
classroom level. While the researcher does not suggest doing away with standardized testing,
revision of how the state asks the students to produce their knowledge may need to be
considered. Additionally, the consideration of the reading ability and accessibility of rural
districts to access the same opportunities and facilitate educator collaboration in the tested core
subjects.

Implication at State Education Level

In the classrooms, educators are encouraged to make learning student-centered,
customized, differentiated, and applicable to their students. However, at the end of each year, all
Texas students take at least two or three standardized tests, dependent on their grade level. The
current testing procedures allow for no ability to recognize or prove individual learning or
growth with the given material. The idea that all students learn the same way was dispelled in the
research; however, students continue to be asked to work through standard question-and-answer
assessments.

The low or limited ability to read is felt to be detrimental to learning and not an accurate
demonstration of the student's knowledge. Based on the participant testimony and educators’
data tracking concern about students’ reading ability effecting the success rate of student was
seen as a valid concern. If students cannot independently read the instruction, text, and questions,
concern over the validity of standardized math and science assessments may need consideration.
As one of the fifth-grade educators shared, the science assessment has turned more into a reading

test than an ability to prove science competency. This type of assessment does not allow for
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more vulnerable populations 504, dyslexia, special education, and language learners the same
consideration as neurotypical peers. The perception that science or math is inaccessible to
students due to a reading challenge may need to be replaced with a consideration of how we are
encouraging progress and personalized acquisition.

One consideration may be in the form of portfolios or student-guided learning with the
ability to submit proof of mastery. While potentially more work at the state level, the ability for a
student to demonstrate their knowledge in a more individualized fashion may provide more
educational reflection for students and educators. Portfolios or student-guided learning would
also address concerns over the way students are asked to produce their knowledge, opting for a
more diverse learning presentation. For educators it may provide them the opportunity to focus
on individual student growth, mastery of foundational and extended knowledge to continue
student-centered learning environments. This would also remove the need for the early testing
practice and STAAR blitz during the second semester, as spoken about in the data sources.

One of the deficits brought forth in the literature is the opportunities rural students have
to experience hands-on learning and access to STEM-related experiences. Students who see
opportunities strive for opportunities in their own lives. Consideration for how the state is
extending opportunities to rural populations should be considered in line with STEM education.
In comparison, some speakers focus on STEM in the larger districts, considering whether more
distant districts can access this material equitably. This resource might be science ambassadors,
STEM in literature programs, and programming specifically to raise science engagement may
need to be considered, primarily through alternative mediums when travel is a hindrance for
most rural districts. In comparison, a single district may be able to offer opportunities; however,

they can only fund so much independently. Prioritized funding at a higher level is required to
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equal the playing field for the students in rural settings who may never have left their town to
access incredible, more extended opportunities.
Rural School District Implications

A research-based curriculum for Makerspace/STEM Lab would be a potential
consideration for the rural districts that have makerspace labs at their elementary level. One of
the rural districts has students participating in a makerspace program as part of a weekly rotation
schedule. Consideration of implementation of a research-based standardized curriculum at this
level may offer the students structure and exposure, continuing to impress on the valuable nature
of the math and science content outside of the core classroom. This would additionally allow the
students to see the science and math curriculum as part of an integrated approach to their
learning instead of a stand-alone component (Sutherland, 2023). While not applicable at all
levels, theoretically, the opportunity may enhance student educational awareness of the material
and as an opportunity to develop a problem-solving approach to unknown challenges.

Learning rounds in science classrooms would be a suggestion to improve the material,
frequency, and depth of content at the elementary level. The consideration of educators,
administrators, and other stakeholders examining the learning completed in the science period
may offer the ability to refine and enhance the learning of science in grades third, fourth, and
fifth. When time is allotted, and content completion is monitored, context is provided to the
educator that value is placed on the material. The learning round process allows the stakeholders
to get a snapshot approach to the student learning by examining questions and considering the
effectiveness of the learning. Considerations include, “What do we want the student to learn?
How will we know they have learned it? What do we do when they do not learn it? and What do

we do if they already know it?”” (DuFour et al., 2021, p. 119). These considerations are integrated
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into the PLC process to raise learning to that level. These previews of learning also offer
educators the opportunity to see how other educators are integrating and teaching on their own
campus. The idea addresses one of the concerns of education in rural schools that may be
isolated or singular in their content or grade level.

Dedicating time to a non-tested subject may be a challenge, especially when other core
content is seen as lacking. For administration, it is understandable to concentrate on filling the
holes in math or reading first before approaching science. Some districts have previously chosen
math over science under the assumption that students will catch up or can get the same value
from a short video. This can also put resolute science educators having to address unfamiliar
content or, worse, feel that they are not valued as their subject’s time is reallocated. The concern
voiced in the research about time is very much dependent on the district, its setting, and
prioritizing. However, the ability to use the material in a cross-curricular fashion may offer some
relief to educators as they continue to contend with limited science in the classroom. Considering
how the district could enhance science exposure would be a step forward for students to begin to
lay the foundational knowledge they have lacked in the past. Without science exposure, students
at the elementary level are going to continue to be ill-equipped in the pursuit of higher STEM
learning.

Implications for Practice

Potential implications for practice may be transferable to the rural population of
educators and the schooling systems in which they work. With these, the students could feel the
effects of educators' efforts to change the current mindset and increase the content knowledge

students acquire at an earlier age. The leveling of knowledge for students was an important
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finding in the research; however, it may not be as applicable to more affluent students,
depending on the school population.

With the right tools and techniques, educators may play a crucial role in nurturing pre-
STEM skills among students in rural and underserved populations. By incorporating STEM
skills into lesson plans and encouraging their development, students can benefit from a broader
range of learning opportunities that may not have been available to them before. The joint
process of making students aware of opportunities for math and science skills allows them to be
more equipped going into the secondary level. The effort of elementary educators may be
incredibly impactful in rural settings, where such skills may be particularly valuable for students'
long-term success. By equipping educators with strategies to foster these skills, students can gain
access to new knowledge, career paths, and exploration opportunities that they may not have
previously considered.

Theoretical and Empirical Implications

The three themes identified based on participant responses were (a) time constraints, (b)
depth of knowledge, and (c) educator feedback. This section will discuss the description
provided through the data source in correlation to the empirical findings and theoretically
reviewed literature based on chapter two. Reviewing these implications allows considerations
and contributes to improving STEM and SMART goal planning in the elementary classroom.
Empirical Implications

The three themes identified from the study related to the empirical research found in the
related literature and research base were (@) time constraints, (b) depth of knowledge, and (c)

educator feedback. The research data supported these themes that were brought forth and aligned
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with connections in the lived experience of the participants. The description of the themes is
broken down and connected back to the central research question posed at the onset.
Educators Address Math and Science Based on Priority and Preference

Time constraints are not typically discussed by educators in the research literature base.
When discussed with participants in rural school districts, educators are often challenged to
manage their time effectively while teaching. This is particularly true when it comes to setting
SMART goals (Latham, 2020) for STEM education at the elementary level (Affifi & Colucci-
Gray, 2020). According to the research collected from the participants, time constraints were
found to be the most commonly cited and documented theme. These constraints affect the
planning and implementation of math and science goal revision at the third, fourth, and fifth-
grade levels. Due to limited time, educators often find themselves making compromises,
consolidating, or eliminating portions of teaching (Fauth et al., 2019) to ensure that the educators
remain aligned with the teaching scope and sequence in their respective districts (Long, 2023).
This may lead to frustration and dissatisfaction among educators, as the educators are unable to
cover the content in-depth and incorporate creative ways to teach foundational knowledge and
skills. Up to 50% of rural students are below grade level in one or more content area (Texas
Education Agency, 2017; Texas Educational Agency, 2019) or are not equipped with the
appropriate skills for the content (Texas Rural School Task Force, 2017). The pressure increases
in a continuous cycle of trying to teach and catch up, resulting in potential teacher burnout
(Miller, 2020).

When the participant educators spoke about the process of math and science education,
they shared that science is typically preferred over math because of the broader content covered.

Adding to the preference the tangible and experiential view that science brings can create a more
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engaging classroom (Visually, 2023). Students can see the direct science in front of them when
having experiences with plants, animals, water, and weather. In some cases, students prefer
science at the elementary level because it requires less reading and more visuals, and
computation is limited (Rhodes et al., 2020). However, not all educators felt they had as strong a
handle on the science concepts compared to the math content (Chen & Huang, 2020).
Participants voiced that the higher and more complex science required more planning and
preparation. Setting up stations, experiments, digital learning (Schrum & Summerfield, 2018),
and deepening science content knowledge (Sher, 2020) is also prohibitive in an already
shortened time period if the teacher is not departmentalized. This sentiment was expressed by
those participants who were self-contained at the elementary level in this research.

Science Educators Feel Students Lack Foundational Knowledge (third-fifth)

The trend of condensing curriculum to fit time has directly impacted science teaching in
the districts participating in the research. As discussed in the themes, science is often a lower
priority (DeLeon et al., 2019) than math at the third and fourth-grade levels. While
departmentalizing was thought to allow for dedicated time (City et al., 2018), the teachers
participating in the research spoke to the contrary. This led to all three fifth-grade science
teachers expressing concern about the foundational knowledge of science when the students
reached their classrooms. This follows the concern brought to light in the research about the
disproportionality of science and math time allotment at the elementary level across the state
(Gauthier, 2019; Goodner, 2021). According to The National Survey of Science and Math
Education 2018 report, the importance of uniform time for all STEM subject matters is critical
for growth, but the execution in the classroom at the elementary level varied according to the

participants (Gauthier, 2019).
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Educators Expressed a Struggle to Align with State Expectations

The National Assessment of Educational Progress (2019) showed that reductions in the
emphasis on pre-STEM, such as critical thinking, problem-solving, and foundational content,
have directly impacted national testing scores (Goodner, 2021). This highlights the need for a
solid foundation and observable integration to change learning trends in the rural school setting
(Wang et al., 2019). Preparation for rural schools aligning with state testing does not always
offer a chance to prepare students for applicable success (Long, 2023); instead, it focuses the
students on approaching, meeting, or mastering the state's expected standard (Texas Educational
Agency, 2019). For the educators working with rural students, the participants feel as though
they must work harder to close their students' learning gaps. The rural population continues to
grow each year, creating a sense of urgency to consider the effect rural deficits have on the state
and its education (Showalter et al., 2019)
Theoretical Implications

The study's theoretical framework is based on goal setting and the research design
through the five tenets developed in 1968 by Edwin Locke (Locke & Latham, 2019). The five
tenets: clarity, challenge, commitment, feedback, and complexity were used as a starting point
for the description and understanding of the lived experience of the educators building SMART
goals in their classrooms. The study aligns and shows that SMART goal setting is attainable at
the elementary level with pre-STEM educators and students. When educators use the
components, the educators are able to enact the learning process with their students to set and
reach goals at each level (Latham & Locke, 1991).

For the study, the five tenets were aligned with the five sections of SMART goal

planning, allowing educators to see the connection between theory and practice. The pairing was
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the ability of the students to set objectives and goals that are imperative to success in elementary,
secondary, and professional settings. Students need the support of the educator to model and be
mentors as they learn the process and its components. Educators' scaffolding steps allow the
student to access the more profound material through the element of challenge and clarity,
understanding the time progress. Both SMART goals and Locke’s goal-setting theory require
grit, determination, resilience, and reflection to reach the end, especially if refinements are
required. Following the predictable intervals through check-in, mini-milestones, or progress
monitoring increases the goal's chances for success (Locke & Latham, 2019; Smolucha &
Smolucha, 2021). The complexity of the task is broken into attainable steps, making the
challenge less daunting, especially if the goal-setter is a child.

According to Locke’s goal theory, clarity is the first step for educators when goal setting
for their class or for individual goals (Latham & Locke, 1991, 2007; Locke & Latham, 2019).
Clarity is seen as specific when integrating SMART with goal-setting tenets (Latham, 2020;
Leonard & Watts, 2022). The educators created a successful strategy with a well-defined and
specific goal, allowing the educator and learner to produce the outline, which was monitored
throughout (Locke & Latham, 2019). The individual educators identify whether the goal is
procedural, process, or product-based, further integrating clarity . The educator explicitly
outlines a clear vision of what was to be achieved, the areas to improve upon, or the
accomplishments (Latham & Locke, 1991, 2007; Locke & Latham, 2019). As the goal writer
employs a standardized approach, the procedure requires less uncertainty than a goal with an
unclear objective (Latham, 2020; Locke & Latham, 2019). Setting clear goals and objectives will

ensure that a class, educators, or individuals can track toward success.
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Achieving progress in goal planning heavily relies on feedback (Latham & Locke, 1991,
2007; Locke & Latham, 2019). Integrating SMART with goal-setting principles entails
measurable feedback from an outside source, such as peers or educators (Latham, 2020).
Feedback is a critical component in achieving measurable progress during the goal-setting
process, leading to higher levels of success and achievement. The second set of eyes was
discussed to aid the student's reflective process. According to Locke (1968), feedback informs
the learner about the information, refinement, or redirection relating to the goal or its progress
(Locke & Latham, 2019). Without clear and measurable feedback, improvements made during
goal setting may not be replicated (Latham, 2020). For the participants, analyzing, giving
feedback, and identifying errors were used to assist learners in adjusting and achieving more
positive outcomes in the classroom. The adjustment allows for refocusing as a refinement to
complete and reach goals more effectively (Locke & Latham, 2019). The refinement was spoken
about throughout the focus group by the fifth-grade educators who see their student's ability to
track data as a means to more successful learning independently. Necessary insights were
specific to the learner, ensuring learning is consistent and cyclical (Latham, 2020; Latham &
Locke, 1991, 2007; Locke & Latham, 2019). Therefore, feedback is essential in attaining
measurable progress during the goal-setting process, leading to higher levels of success and
achievement (Locke & Latham, 2019).

The level of complexity in achieving growth or a task varies from classroom to classroom
and was found to be without a standard metric by the educators, even across their campuses.
Complexity should align with relevance when integrating SMART with goal-setting principles to
ensure attainability. The participants spoke about the necessity of flexibility and addressed the

learner's ability level. The participants shared that they addressed this in the planning regarding
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individual rigor within the capacity. Complexity aligned with relevance allowed the educator to
tailor their goals to their unique situations, making them more achievable based on their
classroom and grade level (Latham, 2020).

The focus on achievable challenges by selecting targets that can be accomplished with a
combination of time, effort, and support in the educator's planning produced fruitful results
(Latham & Locke, 1991, 2007). For educators, when the planning yielded results, they
experience a sense of accomplishment. As shared, professional or classroom goals can be
daunting for educators; those who embrace them share a genuine desire for growth in their
practice. The manageable steps they took with their students inspired confidence and motivation.

Limitations and Delimitations

It is essential to acknowledge that the research has certain limitations that must be
considered. The delineation was considered and planned, and limitations appeared once the
research began due to external factors. The delimitation was the grade level and content subject
for educators to participate. The first limitation was that the study involved a relatively small
sample size of educators. The second limitation was the laps in the literature between 2020-2022
due to school closures, and the final limitation addressed was participant reluctance, which may
not be representative of all rural panhandle districts. Additionally, the study was conducted in a
rural location in North Texas, and hence, its findings may not be universally applicable.

The planned delineation of educators was specific to the grade and core content they
educated. All educators were required to teach third, fourth, or fifth grade and instruct in math,
science, or both core subjects. This helped to provide specific, meaningful consideration in the
pre-STEM areas. The educators were also required to have had prior knowledge and training on

goal planning by their district of employment. Educators reported that this is also referred to in
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some districts as goal tracking or data goal tracking. When reviewed, the intent was the same
regardless of what the district referred to it in name. This review of the terminology was
unplanned but provided understanding for educators and the researcher that vertically and
horizontally educators were using the same methods in reviewing with their students. The
limitations in the study were numerous and unplanned; in future research, additional
consideration may be put in place to avoid the present limitations within the study.

The first limitation was the small sample size of 10 educators who completed all the
necessary data collection portions. These educators participated in focus groups, individual
interviews, and online questionnaires. Over 43 separate educators were asked verbally or through
electronic communication to participate in the research. The initial sample pool of 20-25 was
extended to encourage more participants. This extension was nearly double the initial sample
pool due to the desire for rich and diverse feedback about the successes and challenges of the
panhandle rural communities being served. The sample pool contained 10 of the 115 districts
served by regions 16 and 17; they accounted for over 359 square miles between these ten
districts.

An unexpected limitation associated with the study came in the form of the research body
and research release of information in connection with school closure in Texas. Starting in
March of 2020 through September of 2020, Texas schools were not operational. Beginning in
September 2020 through May 2021, panhandle schools were confined to online participation for
students and online instruction for educators, and this 18-month school closure also led to limited
research and publication from the Texas Education Agency about rural education and rural
education task force. This affected the literature body on school progress as limited research and

reporting were being conducted and published, with students and educators being displaced from
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their classrooms. The researcher acknowledges that there is a larger than the typical number of
publications referenced outside the typical five-year preference of literature. However,
limitations on publication were apparent when gathering reference material in the 2020 to 2022
date ranges.

Participant reluctance was a considerable limitation when working with the sample size
and participants. More than half of the participants qualified to participate showed reluctance to
answer, and some were concerned with anonymity. Even with the numerical pseudonyms,
educators voiced concern that they could be distinguished because they were their district's sole
third, fourth, or fifth-grade educators or were concerned that they were solely responsible for
subject matter on their campus. It was also apparent in the educators' desire to meet through
digital mediums when they completed their interviews, answered questions, and organized the
initial focus group. Concerns voiced by participants contributed to the smaller sample size
overall and resulted in decreased distinguishing data about participants, such as years taught or
gender pronouns when describing the participants.

Recommendations for Future Research

The qualitative process was an excellent introduction to the topic of STEM SMART goal
planning in the classroom at the elementary level. Based on the data presented and feedback on
the goal implementation and growth, there are several avenues of future research available. Ideas
for future research could be mixed method STEM SMART goal comparison and a quantitative
inspection of core time compared to progressive scoring with both settings in a rural school
district setting.

One avenue for future research would be a mixed-method approach to STEM and

SMART goal success or challenges. The mixed method could incorporate qualitative teacher-
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student feedback with the quantitative growth or decline seen by the students across the
assessment timeframe. The approach would allow a more in-depth comparison and the ability to
track, using percentages, the connection between SMART goal tracking and success rate at the
elementary level. Extending the initial SMART goal considerations would give additional data
on how elementary is used and track student success in correlation to the content. This would
have to be centralized to the state testing assessment as dictated by the state or federal education
agency.

Another potential research topic would be to employ a quantitative inspection of core
time compared to progressive scoring. This could be completed using the previous concern over
math and science or trading time in social studies content. This would provide an extension to
the research, examining to what degree the incorporation or limitations of a subject, such as
science and math, affect the scoring in progressive years. As voiced by the participant, science at
the elementary level is often limited or condensed to accommodate the progress of scores in
reading or math. Considering the condensing of the subject matter, does the approach deliver
better results in math by choosing it to take priority over science education? The research would
provide additional context to the trends and experiences executed in many self-contained and
departmentalized elementary schools in rural school systems.

Conclusion

The ability to engage and create learning for students is at the heart of the educator's
purpose. Regardless of the subject, students require a steady foundation through mentoring,
cultivated connections, challenges connection, and challenges to ensure they receive the
education that will carry them to success. Elementary educators are tasked with creating this

foundation in math and science. The challenges before them, such as time, knowledge, and
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assessment, create barriers to goal planning in the classroom. Based on the data results, by
equipping educators with strategies to encourage the promotion of these pre-STEM skills
through planning, students may have more growth opportunities not previously represented in
the setting. These processes with rural educators can affect students' long-term learning, leading
to long-term options for access to knowledge, careers, and situational exploration not previously

considered.
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Information Sheet

Title of the Project: STEM SMART GOAL PLANNING FOR ELEMENTARY EDUCATORS
IN RURAL NORTH TEXAS: A QUALITATIVE STUDY

Principal Investigator: Katherine McCandless, Doctoral Candidate, School of Education,
Liberty University

Invitation to be Part of a Research Study

You are invited to participate in a research study. To be eligible for participation in this study, candidates
must meet the following criteria:

1. Beatleast 18 years old.
2. Teaching in a rural public school in the Texas panhandle.
3. Currently teach Math, Science, or both content in grades 3%, 4 or 3.

Taking part in this research project is voluntary. Pleaze take time to read thiz entire form and ask
questions before deciding whether to take part in this research project.

What is the study about, and why is it being done?

The primary purpose of this research is to describe and gain a deeper understanding of the challenges,
successes, implementation, and planning strategies of educators with STEM-based SMART goal
planning. Through exploring an educator's unigue perspectives, [ aim to describe the factors that
contribute to successful planning and implementation. The honest feedback about the abilities and content
related to the Pre-3TEMs area allows insight into the state of elementary education in the core subject
matter. The insights gained from this study will help inform, educate, and encourage educators and
administrators to create a more inclusive environment for STEM education with our students.

What will happen if you take part in this study?

If you agree to be in this study, I will azk you to participate in the following:

1. Online Questionnaire: You will be invited to participate in an asynchronous questionnaire. This
platform will allow you to share your experiences, challenges, and strategies related to Math, Science, or
simultanecus subjects. The feedback will be open-ended, should take no more than 30 minutes, and can
be completed from a desltop or other electronic device. Az a participant, you can also ask guestions,
provide feedbaclke, or share related experiences.

2. Online or in-person Personal Interview: You will have the opportunity to engage in a cne-on-che
audio-recorded cnline or in-person interview in the comfort of your classroom. The interview will be
conducted via Microsoft Teams or in person, depending on vour availability, and will last approximately
15-30 minutes. During the interview, you will have the chance to provide in-depth insights into your
experiences, aducational journey, and factors that have contributed to your Math/Science implementation.
I am looking to understand better how we are or are not preparing students for STEM studies in the
future based on curriculum, assessment, and planning/implementation of the core subjects.
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3. Focus Group: You will be invited to participate in an sudio-recorded in-person or online focus group
dizcussion lasting 20-45 minutes with a amall group of about 3-8 mdividuals who share similar
experiences. The focus group will provide an oppertunity to exchange ideas, compare experiences, and
explore common themes related to vour core subject and/'or common grade level.

How could you or others benefit from this study?

By participating n this study, you will have the oppaortunity to share your unigue insights and
expenences, which can comiribute to enhancing the understanding of the factors that affect the mural
student in their attempt to pursne STEM's education in education and future careers.

Benefits to society include contribution to the development of targeted nterventions, educationzl support
strategies, and program mmprovements, benefiting future students facing similar challenzes.

What risks might you experience from being in this study?

The expected rizks from participating in this study are minimal, which means they are equal to the rigks
vou would encoumter in everyday lifs.

How will personal information be protected?

The recards of this study will be kept private. Published reports will not include any information that will
make it possible to identify 2 subject. Research records will be stored securely, and only the researcher
will have access to the records.

#  Participant responses will be kept confidential through the use of numerical pseudonyms.
Interviews will be conducted in a location where others will not easily overhear the conversation.

*  Data will be stored on a password-locked computer and may be used in fihure presentations.
After five years, all electronic records will be deleted.

¢ Interviews and focus groups that are recorded via Microsoft Teams and transcribed by me.
Becordings will be stored on a password-locked computer for three years and then erazed. Only
the researcher will have access to these recordings.

»  Confidentizlify cannot be guaranteed in foeus group settings. While dizcouraged, other members
of the focus group may shere what was discussed with people outside of the group.

*+  How will you be compensated for being part of the study?

#  Participants will be compensated for participating in thiz study. At the conclugion of the
participants’ activity study, participents will receive a 520 gift card.

Is study participation velontary?
Participation in thiz study is volutary. Your decision on whether to participate will not affect vour current
or firture relations with (District D). If vou decide to participate, vou are free not to answer any question
or withdraw at any time without affecting those relationships. Participation in the research study will not
be reported or shared with the district without conzent from the participant.
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What should you do if you decide to withdraw from the study?

If you choose to withdraw from the study, please contact the researcher at the email address‘phons
number included in the next paragraph. Should vou choose to withdraw, data collectsd from you, apart
from focus group data, will be destroved immediately and will not be ncluded in this study. Foeus group
data will not be destroved, but vour contributions to the focus group will not be included in the study if
vou choose to withdraw.

Whom do you contact if you have questions or concerns about the study? |
The researcher conducting this study 15 Kate McCandless. You may ask any questions you have if you
have questions later, vou are encouraged to contact her at

You may also contact the researcher’s faculty sponsor, Holly Eimer, at

Whom do you contact if you have questions about your rights as a research [larﬁx.:ipant‘1

If you have any questions or concems regarding this study and would like to talk to somecne other than
the researcher, vou are encouraged to contact the Institutional Eeview Board, 1971 University Blvd.,
Green Hall Ste. 2845, Lynchburg, VA 24515, or email at irb@liberty.edu.

Disclaimer: The Institutional Review Board (IRE) is tasked with ensuring that human subfects reseavch
will be conducted in an ethical marer as defined omd requirved by federal reguiations. The topics covered
arid viewpoints expressed or alluded to by student omd faculty researchers are thase of the researchers
ared do not necessarily reflect the official policies or positions af Liberty Universify

Your Consent
By signing this document, you are agreeing to be in this study. Make sure vou understand what
the study 1s about before you sign. You will be given a copy of this document for your records.
The researcher will keep a copy with the study records.

The study [ am participating in 1s titled:
STEM SMART GOAL PLANNING FOFR. ELEMENTARY EDUCATORS IN RURAL NORTH TEXAS

If vou have any questions about the study after you sign this document, yvou can contact Kate
McCandless (Kmccandlessl@liberty.edu).

I have read and understood the above information. I have asked guestions and have received
answers. I consent to participate in the study.

[] The researcher has my permission to audio-record me as part of my participation in this
study.

Printed Subject Name

Signature & Date

Pseudonym assigned:



Hello [Potential Participant],

As a graduate of the School of Education at Liberty University, I am conducting research to
better understand STEM SMART goal setting in the elementary classroom. The purpose of my
research is to better understand and descnibe the planning of STEM SMART goals in the Math
and Science content areas, and if you meet my participant criteria and are interested, [ would like
to 1nvite vou to join my study.

Participants must be currently teaching in the 3", 4% and 5% grades AND teach Math, Science, or
both in their current classrooms.

Participants, if willing, will be asked to discuss and share in an in-person or online focus group,
individual interview, and an online questionnaire. It should take approximately 60-105 minutes
to complete the procedures listed above. Names and other identifying information will be
requested as part of this study, but the information will remain confidential through the use of
numerically assigned pseudonvms.

Would you like to participate?

[Yes]

Great, could I get your email address so [ can send vou the link to the survey? Or would vou
mind completing this survey and returning it the following email: kmccandless1i@liberty. edu
[WNo] I understand. Thank you for your time.

Participants who complete the data collections (focus group, interview, and questionnaire) will
receive a gift card in the amount of $20.00.

Thank vou for your time. Do vou have any questions?
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Dear Educator

I am excited to share with yvou an opportunmity for feedback about your planning and
implementation in the area of Math or Science. I know vou have dedicated yvour time, effort, and
energy to the development of a strong foundation for your students in 3™.4% or 5% grade Asa
graduate of the School of Education at Liberty University, I am conducting research to better
understand STEM SMART goal setting in the elementary classroom.

I am working on research in the area of STEM SMART goal planning, setting, and
implementation for educators in 3", 4% and 5% grade. You fit the criteria based on your grade
level and core content subject to be a part of my study. The study will be 60-100 minutes before,
or after school for an online or in-person focus group and interview, as well as an online
questionnaire. At the conclusion of the data collection, there 1s a $20.00 financial thank vou in
the form of a gift card for your personal use.

I desire to get feedback about yvour ability to plan and umplement in vour core subjects. Your
subject 1z contributing to the foundational knowledge of STEM education at the elementary and
secondary levels. Your voice is valuable, and yvour lived experience, whether positive or negative,
1s necessary for effecting change in our rural community.

I would like to understand better the reason our students are struggling. I would also like to be
better informed on professional education and access to material and content for vou as
educators. Finally, I want to understand and be able to describe the planning and implementation
that 1s required in goal setting without students and educators in our Math and Science education.

The district has given me permission to conduct research; however, 1s not connected to nor will
recerve results until the release of my dissertation. Due to the nature of the study and the size of
the rural districts participating, I will assign numerical pseudonyms to any participant for all
feedback to remain confidential. You will also have a chance to review the research and results
before they are written into the study. Additionally, you mav choose to withdraw at any stage of
the study, and vour input and contributions will be destroved.

I appreciate vour consideration of the project and look forward to your response.
Thank vou for all you do for our students.
Kate MeCandless

Kmccandlessl@liberty.edu

g32-349-5308
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Appendix D

Data Collection Resources
Individual Interview Questions
Tell me a little about the students you teach.
What are your favorite things about teaching(subject)at the (grade) level?
What is the biggest challenge about teaching (subject) at the (grade) level?
What makes teaching in a rural setting different from teaching in a suburban/urban setting?
How do you teach students to use and reach milestones in their classroom?
How do your prior teaching experience and beliefs with SMART goals influence your planning
in your teaching practice?
How does improving your knowledge of SMART goal planning & implementation influence
your teaching?
How can educators assess the quality and effectiveness of SMART goal planning in the
classroom?
What successes have you seen in integrating SMART goals into your teaching practices or
classroom?
How do you, as educators, improve learning outcomes and instruction through SMART goals in
the large group setting? Small group? One-on-one?
How do you redefine a SMART Goal when not meeting the goal?
How do you change/tailor goals to meet your student's learning needs in __ grade?
How do you change/tailor goals to meet the state standards for expected learning in __ grade?
What resources are available to further your teaching progression in your district?

What resources are unavailable to further your teaching progression in your district?
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16. What else would you like to contribute to this study?
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Focus Group Questions
How is your year going in teaching (insert) grade?
What strategies do you, as an educator, currently use to enhance student learning?
What is your experience with goal setting at the classroom level? Professional level?
How do you feel implementing SMART goals is going in your classroom?
What is the perceived benefit of using SMART goals in your (Math/Science/both) classroom?
What challenges do educators face when integrating SMART goals into instruction, and how do
they overcome these challenges?
What teaching strategies do you use to refine and improve the implementation of SMART goals
in your classroom?
How long have you taught in a rural setting?

What other teaching experience have you had?

10. To what effect does the rural setting have on SMART goal planning and implementation?
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Questionnaire Questions
What was your most tremendous success in your classroom this year?
What was your greatest challenge in your classroom this year?
What led you to start learning about SMART goals?
How do educators' perspectives of SMART goal effectiveness influence their planning and
implementation in the classroom?
What are the challenges of using SMART goals in your (Math/Science/both) classroom? (Only
educators teaching both subjects)
What are the challenges to fully integrating SMART goals in your classroom?
What is the benefit of teaching in a rural setting?
What challenges have you faced teaching in the rural setting?
What challenges do your students face in the rural education setting?
What benefits do your students face in the rural education setting?
How do you describe clarity in planning STEM SMART goals?
How do you describe a challenge in planning STEM SMART goals?
How do you describe the complexity of planning STEM SMART goals?
How do you describe commitment & feedback in planning STEM SMART goals?
Rank the items most prohibited to in-class implementation of SMART Goals (Professional
Training, in-class time, out-of-school influences, student behavior, student performance,
curriculum, state and district testing)
What additional information would you like to share about SMART Goals or implementation |

did not cover that would be beneficial to consider?



Appendix E
Theme Coding

(compicon) QR (scusem)

m Slow student embraced

Not seen as important

Reading Challanges

Language Challenges

Depth of Knowledge

Rural priorities

Experiences

Parent Foundation

Educator Feedback
Consistency is not
uniform

Local and State Priorized Math over
Accountability science
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Appendix F

Sample Transcripts-Focus group

What challenges do educators face when integrating SMART goals into instruction, and how do

they overcome these challenges?

Participant 14:

Participant 13:

Participant 12:

08:18

08:51

09:48

I mean, I am, I'm gonna go on what 13 said a second ago.
It's the data piece that is really pretty challenging. And for
science, the data piece is different, I think, than it is for
math and reading because we don't have a past reference
moving in. Um, and that makes it a little harder to even
know where to grow from, from where they start.

| also think that, like the STAAR, like they keep changing
it too, you know? And so like, like, we're not even, like,
we're sitting here teaching all these SCs and we're using
like past test questions to give us ideas on how to break it
down and do all this stuff. But then we've also seen how
they're gonna change it into science sets, which I think is an
entirely different way of giving them a test. So, like, so far,
we've just given them random questions, but we've seen a
test the TEA put out that was in science sets. So if they turn
around benchmarks and give them in sets, the kids have
never seen it. And that's a totally different way of
processing through something. And it's not just like, oh,
this question, if I don't get it, it's gonna be fine. I'm gonna
go to another one. It's like, no, if you don't understand the
picture, you're about to miss seven guestions. Mm-Hmm.
So, I think that it's very difficult to show growth because
we can give this benchmark, but then if they interim's aan
entirely different type test, you can't compare this
benchmark data to a completely different test benchmark
data.

And science is also very difficult. ‘cause like, like
participant 14 said, like, we don't have like a, a content that
builds on each other. It's like each unit is its own thing.
Mm-Hmm. It's own, it's new, it's like you start over, and
there's no building on it. Um, whereas like math, you know,
like you start like with addition, and you add
multiplication, then you add, like, you just keep going in
steps and eventually like it spirals together. Whereas
science does spiral, but it could be like the stuff that they're
learning in fifth grade won't come back up to bio until



Participant 13:

Participant 12:

Participant 13:

10:24

10:25

10:30
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biology. So like, or even seventh grade, they go back up
into seventh grade. Well, with the SCS

New SCS,

Not with these new SCS. So basically, they're never gonna
use it again.

No. | mean some, truly. Some of it's like till, till high
school until high school. Okay.
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Appendix G
Interview Sample

How do you teach students to use and reach milestones in their classroom?

Participant 17 They know what their goal is. And so | do a lot of stuff like that. Um, | also do on
their standardized testing, we do, um, NWA maps tests. | don't know if you're familiar with that.
So since they're tested three times throughout the year, um, | actually showed them there, what
they ended second grade on, and we wrote that, and | asked them to make a prediction about
what they thought they could do now that they're in third grade. So they made some predictions,
and some of them were right, some of them were, some of them did so much better, some of
them did a lot worse. And so | used that as, as a starting point, but also to show them that it's
okay for predictions to be wrong. It's okay to not meet that goal, but let's now make a plan for

how you can meet your goal next time.
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Appendix H
Questionnaire Sample

How do you describe the complexity of planning STEM SMART goals?

Participant 17: Complexity: the depth and difficulty level of something. Using goals in planning
tends to make my planning easier because it gives me a framework that has a what, why, how,
and when. What are we learning, and why are we learning it? How will we learn it, or what will
the finished product be? How will we know we learned it successfully? When will we learn this
by? For me the lesson planning process becomes less complex but the plans themselves are more

complex and student centered.
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Appendix I

Audit Trail
Pseudonym Content Area Grade | Consent Focus Interview | Questionnaire Incentive

Level | obtained group date received paid
date
1 Math | 4" & Written 1/3 1/3 X
5th
4 Math 4th Verbal 12/20 1/31 X
5 Math 3rd Verbal 12/21 12/20 X
6 Science 4th Written 1/29 1/29 X
11 Math 3rd Written 1/17 1/12 X
12 Science 5th Verbal 1/11 1/11 1/20 X
13 Science 5th Verbal 1/11 1/11 1/31 X
14 Science 5th Verbal 1/11 1/11 1/23 X
17 | Math/Science 3rd Written 1/12 1/12 | offered
20 Math 4th Verbal 12/21 12/20 X
22 Science 50 | Withdrew 1/11 1/11
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Appendix J

Locke and SMART Goal Alignment

Figure 1

Locke & SMART Goal Alighment

Example: “lementary Teachers will plan and integrate
Math/Science(STEM) activities & lessons exposures into
weekly curriculum by May of 2022

v

Aligns Lo Clarity: Aligns Lo Feedback: Aligns to Challange: aligns o Complexity: | | Alians to Commitment:
This is the Who How will he goal be How the goal be Is the goal realistic and|  [When will the goal start
will be accomplished? What accomplished by the achievement resulls and end? How the

accomplishing the increase of decrease teacher. The way the drivan. teacher know wher it ig

goal. The more are the leachers teacher will focus on accomplished
specific the better looking to include? content such as content]

for accountability talks, practice,data

checks,guided or direct
teaching.

Adapted from Ertmer et al, 2018; Locke &Latham, 2019





