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Abstract
Culturally responsive teaching (CRT) bridges students’ cultural experiences with
academic learning; however, novice science teachers often lack the preparation to apply
it. This study addressed the problem that teachers without sufficient preparation to
support culturally diverse learners are teaching middle grades science. Grounded in
Freire’s critical consciousness and informed by Gay’s CRT principles, the purpose of this
study was to explore the experiences and perspectives of middle grades science teachers
in their first 5 years of teaching regarding their use of CRT to plan and implement science
lessons. Data from 12 semistructured interviews with novice middle grades science
teachers were analyzed through inductive thematic analysis using an open-coding
approach. Findings showed that novice science teachers often enter the profession
underprepared and without adequate institutional support at the study district. Despite
this, science teachers developed cultural awareness, implemented CRT, built supportive
classrooms, viewed science as a tool for equity, navigated structural challenges, and
sought to bridge the gap between teacher preparation and classroom realities.
Recommendations include integrating science-specific CRT training into teacher
preparation programs and examining how these practices develop early in teachers’
careers through coaching, learning communities, and equity-centered curricula. By
illuminating instructional practices teachers can use to build confidence, identity, and
opportunity for culturally diverse youth, students’ science literacy may be strengthened,

thereby supporting positive social change over time.
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Chapter 1: Introduction to the Study

The United States population of K-12 students has become increasingly
diversified by culture, language, and socioeconomic background (Clark & Andreasen,
2021; Trumbull et al., 2020). However, even with this change in diversity, classrooms
across the country are often still led by predominately White, middle-class teachers,
many of them lacking the skills to effectively educate the diverse populations (Brodeur et
al., 2020). While teachers may be proponents for adequately educating the diverse
students in their classrooms, they often lack consistent and in-depth training from their
previous education programs (Underwood & Mensah, 2018).

In order to ensure equity and inclusivity in all classrooms, teacher programs need
to prepare preservice teachers with the necessary tools to use students' prior knowledge
and strengths for effective education (Brodeur et al., 2020; Moore et al., 2021). This is
referred to as culturally responsive teaching (Gay, 2010). By developing the culturally
responsive mindsets and practices of in-service and preservice teachers, there will be
greater chances of closing the gap in educational equity (Mensah et al., 2018).

This study explored the culturally responsive teaching practices of novice
(individuals with 5 or fewer years of experience), middle grades (grades 6-8), science
teachers. According to Evans et al. (2020), many preservice and in-service teachers lack
adequate preparation in culturally responsive teaching (CRT) and a strong understanding
of culturally relevant pedagogy (CRP), therefore weakening their effectiveness in
educating diverse student populations. The findings of this study may benefit the

education field by pinpointing specific areas of culturally responsive teaching that can
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guide professional development and training to support more equitable science education.
The results of this study may provide insight into novice teachers' authentic practices and
perspectives of culturally responsive science education that can help create consistent
standards for improvement and sustainable positive change in teacher education
programs.

This chapter will include the background of the study. Following the background,
Chapter 1 contains the problem statement, purpose, research questions, conceptual
framework, nature of the study, and definitions of key terms and concepts. It will also
include the study's assumptions, scope and delimitations, limitations, and significance.

Background

Culturally responsive teaching (CRT) refers to the use of students’ prior
knowledge, cultural experiences, frames of reference, and performance styles to make
learning more relevant and effective for diverse learners (Gay, 2010). Developed in
response to persistent academic inequities among culturally diverse student populations,
CRT emphasizes that students’ languages, identities, and lived experiences should be
acknowledged and incorporated into classroom instruction (Watson, 2021). Often
associated with terms such as appropriate, congruent, compatible, and rooted (Pejaner &
Mistades, 2020), culturally responsive teaching highlights the importance of valuing
students’ cultural assets as part of the learning process.

Although sometimes used interchangeably with culturally relevant pedagogy,
CRT and CRP are distinct but connected. CRT represents the instructional practices

teachers use in the classroom, whereas culturally relevant pedagogy (CRP) is the broader



theoretical framework that guides those practices. CRP emphasizes academic success,
cultural competence, and critical consciousness as essential aims of teaching (Ladson-
Billings, 1995; Thomas & Berry, 2019). Together, CRT and CRP support learning
environments where students’ cultural knowledge, strengths, and identities are central to
instructional decision-making and equitable learning experiences.

For CRT to be effective, teachers must be trained with the skills and practices
needed to apply it; however, many still lack adequate preparation from their education
programs (Evans et al., 2020). Although teachers express interest in supporting culturally
diverse students, a disconnect remains between their intent and their actual use of
culturally responsive practices (Evans et al., 2020). According to Mensah et al. (2018),
while some programs offer courses related to culturally responsive teaching, the
coursework and resources are inconsistent, and many multicultural education courses are
not required for certification.

Teacher education programs generally do not focus on multicultural education or
culturally responsive teaching for distinct content areas (J. C. Brown et al., 2018).
Furthermore, in-service teachers are not trained with subject-specific practices that could
help address equity and diversity challenges new teachers commonly face (Lakhwani,
2019). Particularly for science teachers, education programs lack consistent resources for
culturally responsive instructional and assessment practices. This lack of preparation has
led to consistently underdeveloped science teachers missing critical elements of culturally

responsive science teaching (J. C. Brown et al., 2018).



Although researchers have investigated the insufficient preparation of science
teachers with culturally responsive teaching skills (J. C. Brown et al., 2018; Evans et al.,
2020), there is still a lack of understanding of how novice science teachers use culturally
responsive teaching practices and their perspectives regarding how to plan and execute
instructional activities for culturally diverse students. Novice teachers, or teachers with
five or fewer years of experience, reflect the practices and mindsets gained from their
education programs (Moore et al., 2021) or alternative teacher certification programs
(Toombs et al., 2021), and also their experiences from preservice to in-service teaching
(Evans et al., 2020; Schauer, 2021). Novice teachers often have difficulties effectively
teaching culturally diverse students due to the lack of preparation with culturally
responsive teaching practices from their previous education programs (Underwood &
Mensah, 2018). Due to challenges such as these, many novice teachers prematurely leave
the profession (Lakhwani, 2019).

This study was necessary to support the retention of novice teachers. It provided
insight into the current practices used by novice science teachers assessed through the
lens of culturally relevant pedagogy (CRP). Through analyzing the authentic practices
and perspectives of this group of teachers, this study provides researchers with
foundational information to better prepare culturally responsive science teachers through
education programs and in-service professional development. The results of this study
may bring increased awareness regarding the needs of novice science teachers in terms of
support and CRT/CRP-aligned professional development, potentially leading to decreases

in the science achievement gap and increases in novice science teacher retention.



Problem Statement

The problem that was addressed in this study was that teachers without sufficient
preparation to support culturally diverse learners are teaching middle grades science (see
Evans et al., 2020; Schauer, 2021). Though research, such as the seminal works of Gay
(2010) and Ladson-Billings (1995), has long shown a need for culturally responsive
teaching practices and the principles of culturally relevant pedagogy to support equitable
education, teacher preparation programs provide inconsistent coursework and training for
preservice and in-service teachers (Lomeli, 2021; Mensah et al., 2018). Importantly, these
gaps in preparation become especially pronounced in the middle grades, where earlier
emerging science achievement disparities often persist and widen; this is particularly true
for students of color, making culturally responsive practices essential during this critical
stage (Quinn & Cooc, 2015; Underwood & Mensah, 2018). Furthermore, this lack of
preparation contributed to many middle grades science teachers being unaware of
culturally responsive pedagogy and how to implement it in their instruction (Underwood
& Mensah, 2018).

Although many studies have investigated the culturally responsive teaching
preparation of preservice teachers (Mensah et al., 2018), in-service teachers (Lomeli,
2021), and even the incorporation of CRT into science education (Pejaner & Mistades,
2020), there has been little research on novice science teachers. There is a gap in the
research base regarding how novice science teachers used culturally responsive teaching
practices and their perspectives of cultural awareness to plan and execute instructional

activities for diverse learners.



Research on these practices can provide information on the training and
development science teachers receive in their preservice and early in-service learning
experiences. Findings from this study may be used within teacher development programs
to help create consistent standards for culturally responsive science education training.
These standards may help to guide professional development and more adequate
preparation in teacher education programs, ultimately leading to increases in equitable
science education for all learners.

Purpose of the Study

The purpose of this basic qualitative study was to explore the experiences and
perspectives of middle grades (6—8) science teachers in their first 5 years of teaching
regarding their use of culturally responsive teaching practices to plan and implement
science lessons. CRT is sometimes used interchangeably with culturally responsive
pedagogy; however, for the purpose of this study, it specifically referred to the
instructional practices that draw upon students’ cultural knowledge, prior experiences,
and strengths to promote equity in their learning experiences (see Watson, 2021). The
teachers of focus in this study worked in a Southeastern suburban school district. The
findings of this study may contribute to a better understanding of the culturally
responsive practices that novice science teachers use to educate their diverse student
populations.

Research Questions

This study addressed the following research questions (RQs):



RQ1: How do novice middle grades science teachers describe their experiences
with using CRT to plan and implement science lessons?

RQ2: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan and implement science lessons?

Conceptual Framework for the Study

This research study explored the culturally responsive teaching practices used by
novice middle grades science teachers through the lens of Freire’s (2017) theory of
critical consciousness. Focusing on awareness in education, Freire described critical
consciousness as being aware of social, political, and economic inequities and supporting
the oppressed populations most affected by them. Awareness of these societal
shortcomings provides more opportunities for action against them (Schauer, 2021). In
education, teachers must develop critical consciousness to explore race at both personal
levels and through their teaching (Ladson-Billings, 2014; Schauer, 2021). Aligning with
culturally relevant and culturally responsive education, the theory of critical
consciousness encourages awareness of students’ cultural identities while challenging the
oppressive systems within education (Ladson-Billings, 2014; Schauer, 2021). Teachers
who are aware of the inequities affecting oppressed student populations often strive to
include culturally responsive practices in their teaching to ensure equitable education for
all students (Schauer, 2021).

Consisting of critical reflection, political efficacy, and critical action, also known
as Freire’s idea of “see, judge, act” (Schauer, 2021, p. 13), the theory of critical

consciousness provided a supportive framework for the qualitative approach to this study.



Questions for the interviews explored teachers’ perspectives on their culturally
responsive practices as they related to their mindsets of reflection, sociopolitical
consciousness, and action for oppressed student populations. Interview responses were
analyzed based on cultural awareness and the perceived impact of race on planning and
instructional practices. Through the analysis of their perspectives, novice middle grades
science teachers may have increased their awareness of the generalized biases of their
marginalized student groups. By studying participants’ perspectives of cultural awareness
based on their experiences and previous education programs, this study provided
descriptions of participants’ critical consciousness (Schauer, 2021).
Nature of the Study

To address the RQs of this study, the research design included a basic qualitative
approach. Qualitative methods, including interviews for data collection and coding for
analysis, allowed for exposure to the experiences of teachers, as well as how they
interpreted those experiences and used them to guide their teaching (Merriam & Tisdell,
2016). With this approach, middle grades science teachers within their first 5 years of
teaching were interviewed using semistructured methods. Thematic analysis of the
teachers’ responses allowed for in-depth interpretations of their culturally responsive
teaching practices (see Gay, 2010) and ideas of critical consciousness (see Freire, 2017)
based on their authentic classroom experiences (see Ravitch & Carl, 2021).

For this research study, middle grades (Grades 6—8) science teachers with 5 years
or less of experience participated in individual semistructured interviews. Interview

questions addressed the study’s problem and purpose regarding teachers’ perspectives on



culturally responsive teaching practices and how their critical consciousness impacted
their instructional planning and practice. Google Forms and Gmail were used to retrieve
contact and basic demographic information from participants at 15 middle and K-8
schools in a Southeastern school district. A virtual conferencing platform was used to
conduct the teacher interviews. The interview data were transcribed, analyzed, and
formulated into codes, categories, and themes to support in-depth understanding and
systematic organization following the approaches of Braun and Clarke (2006), as well as
Ravitch and Carl (2021). Through the basic qualitative approach and the plans for data
collection and analysis, this study yielded credible information based on the authentic
experiences of the teachers.

Definitions

Alternative teacher certification: Teaching licensure for individuals who already
hold a bachelor's degree but did not complete a traditional teacher education program (J.
J. West & Frey-Clark, 2019).

Culturally relevant pedagogy: Culturally relevant pedagogy (CRP) describes a
theoretical approach to teaching that supports academic success, sustains students’
cultural identities, and develops critical consciousness, enabling learners to examine and
challenge social inequities through culturally meaningful instruction and empowered
engagement with their world (Ladson-Billings, 2009).

Culturally responsive teaching: Culturally responsive teaching (CRT) describes
an instructional approach that applies the principles of culturally relevant pedagogy by

incorporating students’ cultural knowledge, experiences, perspectives, and
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communication styles into the learning process. This approach helps make instruction
more meaningful and supports stronger academic outcomes for ethnically diverse
students (Gay, 2010).

In-service teachers: In-service teachers are teachers currently employed in an
educational setting (Mensah et al., 2018).

Middle grades education: Middle grades education describes an education grade
level configuration designed to meet the needs of young adolescents (Hanover Research,
2015). For this study, middle grades levels 6-8 were studied.

Novice teachers: Novice teachers are teachers new to the profession with limited
hours of teaching experience (Wolff et al., 2021). For this study, novice teachers were
defined as teachers with 5 or less years of experience.

Preservice teachers: Also referred to as teacher candidates, preservice teachers
are students within a teacher education program. These students are prepared with
instruction, coursework, field experiences, and internships necessary to be a certified
teacher (Moore et al., 2021).

Teacher professional development. Teacher professional development can be
defined as training used to enhance the learning, pedagogical practices, and mindsets of
current teachers (Ackah-Jnr, 2020).

Assumptions

In a study, there are necessary factors that cannot be verified as true; therefore, it

is essential to make assumptions (Merriam & Tisdell, 2016). For this qualitative research

study, it was assumed that all participants were truthful in their interview responses.
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Another assumption was that the participants provided accurate information for their
background and demographic surveys. Additionally, it was assumed that the participants
selected had adequate knowledge of their instructional practices and an awareness of their
culturally diverse students. These assumptions were necessary to support the validity of
participant responses and data saturation.

Scope and Delimitations

The scope of this research study focused on the perspectives of novice middle
grades science teachers in a Southeastern U.S. school district. The participants in the
study taught at schools with culturally diverse students. It was important for these novice
middle grades science teachers to teach at schools with culturally diverse students
because the study focused on their culturally responsive teaching practices and
perspectives. The study was limited to teachers who entered the field through a traditional
teacher education program and had 5 or fewer years of certified classroom experience.
All participants taught students in Grades 6—8.

Purposeful sampling was used to locate and select participants within the specific
parameters of the study. This study did not address the perspectives of elementary or high
school teachers, nor those of teachers in other subject areas or with more than 5 years of
experience. By focusing on teachers from teacher education programs, the study may
support the transferability of findings to teachers of other grade and experience levels.

Limitations
This research study focused on the perspectives of novice middle grades science

teachers; therefore, the results may not be applicable to teachers of other grade levels,
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content areas, or experience levels. Due to this specific participant group and basic
qualitative design, the sample size was limited to a small number. The richness of the
findings may also have been influenced by the level of detail participants chose to share
about their classroom practices, as well as by variation in teachers’ educational
backgrounds. Because this study focused on participants’ perspectives in their planning
and instruction, their responses may have been biased to present a favorable or supportive
mindset of culturally responsive teaching. To address these limitations, the interview
questions were organized to promote truthful, unbiased, and valid responses. Questions
were directly aligned with the conceptual framework, particularly Freire’s dimensions of
critical consciousness which include awareness of inequities, reflection on teaching
practices, and action toward equity, and were also explicitly connected to the RQs by
focusing on participants’ perspectives and how those perspectives impacted their
planning and instruction.
Significance

With the rising numbers of diverse students filling today's U.S. classrooms,
teachers must be developed with skills and knowledge to teach all students (Mensah et
al., 2018; Watson, 2021). Many teachers are currently in the education field, aspiring to
teach their culturally diverse students effectively, but they are lacking the specific and
necessary tools and mindsets from their previous programs and institutions (Lomeli,
2021; Moore et al., 2021).

This study was potentially significant in that its findings may contribute to a

better understanding of the identified gap by providing insight into novice science
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teachers’ culturally responsive teaching practices. The study presented authentic practices
and perspectives of culturally responsive science education that may help create
consistent standards for improvement and support sustainable positive change in teacher
preparation programs. By analyzing novice science teachers’ culturally responsive
teaching practices and perspectives through the lenses of CRT, CRP, and the theory of
critical consciousness, the study may provide researchers with information foundational
for preparing culturally responsive science teachers. This information may also pinpoint
specific areas of culturally responsive teaching that can guide professional development
and training for more equitable science education.

The findings of this study may lead to positive social change by enhancing
teachers’ and teacher educators’ knowledge, skills, and attitudes about culturally
responsive science education and embracing the diversity of their students. The findings
may also contribute to reducing the science achievement gap through the proper
preparation of culturally responsive science teachers and the promotion of more equitable
science education. Lastly, this study may further contribute to positive social change by
exploring the theory of critical consciousness and its role in CRT through authentic
experiences. This exploration may bring awareness to the need for novice science teacher
support and culturally responsive science teacher training. Through this deliberate
process of improving science education for all students, teachers and teacher educators

may gain the skills to empower the next generation of changemakers.
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Summary

This study was an exploration of the culturally responsive teaching practices used
by novice middle grades science teachers as reported through semistructured qualitative
interviews. Participants provided their experiences and perspectives framed by the theory
of critical consciousness (Freire, 2017) and the principles of culturally responsive
teaching (Gay, 2010). Through this study, participants shed light on the culturally
responsive practices gained from teacher preparation programs, potentially informing
improvements in training and professional development.

Chapter 1 presented the study’s background, problem statement, purpose, RQs,
conceptual framework, and nature of the study. It also included definitions of key terms,
as well as the study’s assumptions, scope and delimitations, limitations, and significance.
Chapter 2 contains a review of literature addressing concepts and theories relevant to the
study, including culturally responsive education, culturally responsive science education,
novice teacher development, Freire’s theory of critical consciousness, Ladson-Billings’

culturally relevant pedagogy, and preservice teacher preparation.
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Chapter 2: Literature Review
Introduction

The problem addressed in this study was the inadequate preparation of teachers
leading the culturally diverse middle grades science classrooms. Many of these classroom
teachers are lacking the culturally responsive teaching practices necessary for effective
and equitable education (Gay, 2010; see also Ladson-Billings, 1995). Due to the
inconsistent preparation of preservice and in-service teachers through their coursework
and training, there is an ongoing achievement gap among students of color (Underwood
& Mensah, 2018). Research has shown the effectiveness of culturally responsive teacher
preparation of preservice teachers (Mensah et al., 2018), in-service teachers (Lomeli,
2021), as well as the incorporation of culturally responsive practices into science
education (Pejaner & Mistades, 2020). However, there was a lack of research on the
practices used by novice science teachers.

The purpose of this basic qualitative study was to explore the perspectives of
middle grades (6-8) science teachers in their first 5 years of teaching regarding their use
of CRT to plan and implement science lessons. Since being identified as theoretical
frameworks informing culturally responsive teaching (Gay, 2002; Ladson-Billings,
1995), these approaches have been shown to be valuable for promoting equity in
culturally diverse educational settings. However, the effectiveness of these culturally
responsive teaching practices in closing the achievement gap is in jeopardy due to the

lack of adequate teacher preparation, as noted by Mensah et al. (2018).
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Wilcoxen et al. (2021) and Moore et al. (2021) identified the need for more

purposed, meaningful, and structured preparation of preservice teachers in order to
improve their awareness, knowledge, and skills in working with diverse populations. On
the other hand, Tanguay et al. (2018) and Bottiani et al. (2018) emphasized the need for
professional development of in-service teachers as it is critical to develop their skills and
self-efficacy with teaching culturally diverse students. Furthermore, extensive research
has been found on the incorporation of culturally responsive instruction into science
education and its benefits in lessening the science achievement gap. Underwood and
Mensah (2018) and J. C. Brown et al. (2018) identified the need for culturally responsive
science education but found that many teachers lack the adequate preparation of effective
culturally responsive teaching practices. Stepp and Brown (2021) determined that the
teachers' lack of preparation led to low self-efficacy and flawed implementation of
culturally responsive learning experiences. B. A. Brown et al. (2019) and J. C. Brown et
al. (2018) proposed specific professional development training to increase the cultural
awareness and culturally responsive instructional practices for in-service science
teachers. Both studies were successful in improving self-efficacy and the knowledge and
skills necessary to plan and implement culturally responsive science practices adequately.
Overall, this study examined the current perspectives and practices used by novice
science teachers to determine their levels of cultural awareness and skills with culturally
responsive planning and instruction. This chapter will feature a review of research on the
conceptual framework of critical consciousness. The ideals of critical consciousness

(Freire, 2017) will support the concepts explored in this study because they focus on the
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awareness of inequities in education and how they affect the culturally diverse students
within the classrooms. Through this framework, a direct relationship may be evident as
the perspectives of novice teachers' cultural awareness are studied. Additionally, research
on the theories of culturally relevant pedagogy (Ladson-Billings, 2009) and culturally
responsive teaching (Gay, 2002) will be presented as supplemental frameworks for the
study. The research on culturally responsive teaching allowed me to look at the practices
used to retrieve and apply students’ cultural knowledge, strengths, and experiences. By
including the additional framework of culturally relevant pedagogy, there was the ability
to delve into the higher-order thinking and development of the consciousness necessary
to empower culturally diverse students, which was vital to the study. While it often
preferable to have only one framework, in order to fully explore this topic and answer the
RQs, the additional frameworks were both necessary and justified. The following review
will continue with findings from current research on culturally responsive and culturally
relevant education, culturally responsive science education, novice teacher development,
and preservice teacher preparation.
Literature Search Strategy

For this study, several library databases and search engines were used to retrieve
information. These databases included Academic Search Complete, Education Source,
ERIC, ERIC and Education Source Combined Search, SAGE Journals, Taylor and
Francis Online, and the Teacher Reference Center. These databases were accessed using

the Walden University Library.
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In searching for current and relevant, peer-reviewed research articles, the
following terms were used: culturally responsive teaching, culturally responsive science
education, culturally responsive professional development, culturally responsive novice
teacher training, novice science teachers, novice teacher development, novice teacher
training, culturally responsive preservice teacher preparation, preservice teacher
training, and science teacher training. Because most research pertaining to culturally
responsive teaching practices also related to culturally relevant pedagogy, the term
culturally relevant was used interchangeably with culturally responsive when searching
for articles. Additionally, the term teaching was used interchangeably with pedagogy
when searching for relevant articles, due to it generating similar results. To retrieve
information necessary for the conceptual framework, other terms used included cultural
awareness, Freire's theory of critical consciousness, cultural awareness in education, as
well as critical consciousness with culturally responsive teaching. With all of the
aforementioned terms used both individually and in combination with others, a plethora
of research articles were located.

In narrowing down the results of the searches, settings for parameters such as
being scholarly (peer-reviewed), academic journals, and from 2019-2023 were used. In
some cases, research was limited by the time constraints because the articles were
relevant but published prior to the year 2019. For these occurrences, Google Scholar was
used to search for more current articles that cited the research within the study. These
current articles were located using the features of searching by author, publishing date,

and noting that it was cited by other articles. The other more current articles were then
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retrieved for use in this study. Lastly, ProQuest Dissertations was used to locate
dissertations useful in supporting the research for this study.
Conceptual Framework

The conceptual framework for this study was Paulo Freire's (2017) theory of
critical consciousness, or conscientiza¢do. Also referred to as the theory of the oppressed
(Assante, 2020), the theory states that when people can recognize their unequal social
conditions, they feel obligated to act to change them (Schauer, 2021). With this theory,
there is a heavy emphasis on change through reflection and action. Freire believed that
through learning to identify social, political, and economic contradictions, the oppressed
could act against the oppressors. Also termed, “see, judge, act” (Schauer, 2021, p. 13),
Freire's beliefs directly correlate with education reform due to both yielding a call to
action against the injustice of the oppressed.

Developed in response to firsthand oppression and educational hardships, Freire's
goal was to humanize the oppressed and liberate them through education (Diaz, 2018).
Freire's philosophies were heavily influenced by the theories of Karl Marx, and many
other international philosophers such as John Dewey, Erich Fromm, G.W.F. Hegel, and
Albert Memmi (Diaz, 2018). With a commitment to eradicating illiteracy, Freire began
his literacy efforts in the early 1960s after many years of researching the current state of
Brazilian education. During his efforts for literacy, Freire focused on adult literacy,
educating thousands of the Brazilian working class with skills to read and write. Through

his literacy efforts, the oppressed were liberated through education (Diaz, 2018). Even
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though Freire was exiled by the government due to his liberation philosophy, he
continued to advocate for the oppressed through his writings and teachings (Diaz, 2018).

For over 50 years, Freire's theory has been used as an antidote to injustice
(Assante, 2020) in education. With his theory, Freire rejected the traditional educational
approach, transitioning to referring to it as the banking concept of education. This
banking concept states that teachers merely deposit knowledge into students and that the
students, as passive learners, have no ideas or skills of their own. Since the teachers are
the all-knowing beings of the classroom, the students are the oppressed, lacking the
knowledge and discipline of their oppressors. With this method, the students are solely
collectors of information, lacking the opportunities for critical thinking, creativity, and
inquiry (Assante, 2020).

Since its inception, researchers and theorists of varying fields have interpreted
Freire's theories of critical consciousness into numerous models and practices (Jones &
Donaldson, 2022). Though Freire presented the core elements as critical reflection,
critical motivation, and critical action, over time, researchers have developed their own
conceptualizations, with greater attention to the elements of reflection and action
(Assante, 2020).

Early on, researchers found correlations between Freire's theory and Rappaport's
(1981) empowerment theory since they both incorporated psychological and behavioral
components, combating oppression (Christens et al., 2016). Gutierrez (1995) connected

Freire (2017) and Rappaport (1981) due to Freire's core elements being interpreted as the
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psychological factors of group identification, group consciousness, and self and collective
efficacy.

Decades later, researchers continue to adopt new interpretations of Freire's
elements. Instead of focusing on motivation, R. J. Watts et al. (2011) included the
element of political efficacy. R. J. Watts and Hipolito-Delgado (2015) translated the
elements into ideals of fostering awareness of sociopolitical circumstances, encouraging
critical questioning, and fostering collective identity. On the other hand, Diemer et al.
(2016) maintained the elements of reflection, motivation, and action, but included the
condition of fostering collective identification. Overall, through the varying
interpretations, the elemental theories of critical consciousness have maintained a
collective focus on critical social analysis, collective identity development, political self-
efficacy, and sociopolitical action (Assante, 2020; R. J. Watts & Hipolito-Delgado,
2015).

This study focused on the cultural awareness of novice science teachers. The
framework was appropriate because it shed light on teaching practices and the teacher-
student relationship through critical consciousness. Freire's core elements and theories are
essential in developing critically conscious teachers (Schauer, 2021). When teachers
become critically conscious, they gain awareness of social inequities within their student
populations and strive to act through pedagogy and policy (Schauer, 2021). While critical
reflection and action are cyclical processes (Freire, 2017), teachers can be empowered to
support their students in developing critical consciousness through physical and

psychological processes (Freire, 2017). Additionally, the element of critical motivation
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encourages teachers of varied experiences and backgrounds to cultivate environments of
active learning, therefore developing student skills of critical thinking, discovery, and
engagement (Assante, 2020). Overall, as professionals with more significant levels and
understanding of critical consciousness, teachers gain greater clarity and increased
commitment to their careers (Assante, 2020).

Freire's theory of critical consciousness served as an appropriate lens for this
study because its emphasis is on improving social injustices. Research has shown how
increased awareness, identity development, political efficacy, and sociopolitical action
have impacted and liberated the lives of the oppressed across varying fields (Assante,
2020; Schauer, 2021). In education, teachers must be critically conscious and willing to
challenge the pedagogies and policies of the oppressed within and outside of their
classrooms (Schauer, 2021). Through practices such as culturally responsive instruction,
teachers can intervene and foster a collective identity within their diverse student
populations (R. J. Watts & Hipolito-Delgado, 2015). With these interventions, teachers
can gain the confidence to change inequitable societal structures through the students of
their classrooms (Schauer, 2021). When teachers are prepared with mindsets of critical
consciousness, students may exist authentically through relevant and meaningful
education and liberation from oppressive societal systems (Freire, 2017).

Literature Review Related to Key Concepts

The following literature review will present research related to the preparation

and development of preservice and novice science teachers. The review will contain

studies showing the effects of preparing preservice and novice teachers with culturally
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responsive teaching practices. It will also consist of research on the constructs of
culturally responsive and culturally relevant education and how these approaches are
incorporated into science education. Research conducted through qualitative and case
study methods will be used to support the scope of this study. The contents of this in-
depth review will be used to synthesize the relevant and current research, validating the
purpose and approach to this study.
Preservice Teacher Development
Culturally Responsive Education Courses

Teacher education programs (TEPs) are mandated to prepare educators with the
tools and skills necessary to teach culturally and linguistically diverse students (Kondo,
2022; Moore et al., 2021). However, research has shown that many teachers enter the
field still lacking the mindset and skills to be successful in today's academic
environments (Brady & Esmail, 2019; Schauer, 2021). Across the country, TEP
graduates continue to receive inconsistent preparation or experience inadequate curricula,
leaving them ill-prepared to be effective in their classrooms (Carter Andrews, 2021;
Kondo, 2022). Though teachers enter the education field with often simplified culturally
responsive (CR) skills and awareness gained from university-level courses, they are still
unable to connect effectively with their students through the culturally responsive
teaching (Kondo, 2022).

Teacher education programs typically include multicultural education courses;
however, many programs do not mandate that candidates enroll in and complete the

courses (Moore et al., 2021). These courses fail to focus on the mindsets, practices, and
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pedagogies imperative for teachers of diverse classrooms. Frequently, MCE courses, and
others like them, are not adequately created, still including oppressive policies and
practices unsupportive to the liberation of diverse groups (Carter Andrews, 2021).
Courses within these TEPs lack clarity and coherence in their curriculum design and
implementation. These occurrences potentially lead to inequitable learning and
misunderstandings among their teacher candidates (Carter Andrews, 2021). While
teacher education programs prepare candidates, they must receive consistent and
beneficial learning experiences to meet all students' needs.

Comparable to the issues of unmatched populations of teachers and P-12 students,
many teacher educators face challenges in instructing diversity and equitable education
considering they are unmatched in their teacher candidate population (Kondo, 2022).
Kondo stated that it is difficult for relatively homogeneous populations to teach
heterogeneous populations how to further teach heterogeneous populations. Teacher
educators are inadequately prepared to fully incorporate MCE content into their TEP
courses. Additionally, many instructors lack the culturally responsive teaching
knowledge to efficiently teach their own culturally and linguistically diverse students in
TEPs (Kondo, 2022). Overall, educators within TEPs need training in the theory of
culturally responsive pedagogy, as well as the practices culturally responsive teaching,
not just teachers in P-12 learning environments.

In order to successfully prepare teachers of diverse learners, TEPs need to provide
multiple MCE courses that occur throughout their program. However, these current

singular MCE courses, or individual electives, have shown to be less effective in
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preparing quality CR educators (Carter Andrews, 2021; Moore et al., 2021). In addition,

while classrooms become increasingly diverse, there is a crucial need to explore other
approaches to educating teachers (Kondo, 2022).

Courses must provide meaningful learning experiences through CR teaching
practices and immersions to best prepare preservice teachers (PSTs) (Wilcoxen et al.,
2021). Furthermore, courses must integrate diversity into all curriculum areas (Brady &
Esmail, 2019). Additionally, courses need to be evaluated for appropriate CR teaching
practices to ensure that teacher candidates achieve mastery of cultural awareness and
critical consciousness (Kondo, 2022). Overall, to revolutionize TEPs, there must be an
audit of the curricula used to determine their intentionality and effectiveness for
preparing 21st-century teachers (Kondo, 2022; Wilcoxen et al., 2021).

A Need for Preservice Teacher Training

Multicultural education in TEPs provides teacher candidates with the tools
necessary to understand and reduce biases about race, ethnicity, class, and gender (Brady
& Esmail, 2019). While the American population continues to diversify, the need for PST
training becomes more relevant and vital (Schauer, 2021). However, considering the
mono-cultural backgrounds of most preservice teachers, a persistent challenge arises with
training them to teach culturally and linguistically diverse students (Brady & Esmail,
2019). Furthermore, due to the lack of adequate training, inequitable learning experiences
occur, further leading to a gap between teachers and students and between students and

the content (Brady & Esmail, 2019).
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In preparing PSTs, there is a need to develop culturally-forward mindsets,
methods, and educational practices (Carter Andrews, 2021). While these teacher
candidates prepare to connect with diverse students, they need to be able to identify and
reflect on their personal perspectives, assessing the adequacy of their cultural
understanding (Brady & Esmail, 2019; Wilcoxen et al., 2021). Through these reflections,
PSTs understand their impact on culturally and linguistically diverse students, leading to
a deeper connection to culturally responsive teaching (Lindo & Lim, 2020; Wilcoxen et
al., 2021).

Due to inadequate training, preservice teachers graduate from teacher education
programs still unprepared to effectively educate their diverse students (Carter Andrews,
2021). As aresult, these PSTs become in-service teachers without the necessary
understanding of cultural awareness and culturally responsive teaching practices.
Research by Brady and Esmail (2019) showed that new in-service teachers often struggle
with building connections between the content and their diverse students because
incorporating diversity concepts is a daily challenge. Furthermore, because they lacked
adequate training in their previous TEPs, these teachers struggled with developing their
own understanding of cultural differences and how to utilize them in culturally
responsive teaching (Moore et al., 2021).

Due to discrepancies between high expectations and inadequate preparedness,
many new teachers become overwhelmed because they are unsupported and challenged
with building cultural connections (Moore et al., 2021). Through efficient preservice

training, there will be an increase in teacher comfort levels, high-quality learning
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experiences, and engagement with challenging issues like race and other ethnic biases
(Brady & Esmail, 2019). If teacher education programs sufficiently prepare preservice
teachers, they will be more effective and willing to continue as in-service teachers
(Moore et al., 2021).

To be true change agents, PSTs must be equipped with proper pedagogies to reach
students of all cultural and linguistic backgrounds (Kondo, 2022). Moreover, teachers
must be able to bridge the gap between their students' academic content and their cultural
backgrounds and lived experiences (Moore et al., 2021). Brady and Esmail (2019)
showed that PSTs believe that changes in teacher education programs are necessary to
increase and maintain their effectiveness in preparing for 21st-century classrooms.
Through the proper training in TEPs, teachers should be able to identify and honor the
diversity within their classrooms and utilize it to provide equitable education.

Best Practices for Implementation

Studies by Brady and Esmail (2019) showed that preservice teachers benefit from
adequate and meaningful MCE coursework, workshops, and field experiences. Though
PSTs value these learning opportunities, they are offered inconsistently across teacher
education programs (Brady & Esmail, 2019; Moore et al., 2021). In utilizing the best
practices for implementation, teachers may receive the ongoing training, feedback, and
support necessary for adequate preparation (Moore et al., 2021). Through quality teacher
preparation, candidates gain opportunities to reflect and accept aspects of their own

culture while acknowledging the differences in others (Wilcoxen et al., 2021).
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In order to bridge the cultural gap within 21st-century classrooms, teachers must
first understand the students and their individual backgrounds (Wilcoxen et al., 2021).
Immersion activities such as field experiences allow PSTs to learn through first-hand
education (Moore et al., 2021). Referred to as the most powerful experience in TEPs,
field experiences provide teacher candidates exposure to incorporating culturally
responsive teaching practices into their specific content classrooms (Wilcoxen et al.,
2021). Furthermore, immersion experiences encourage candidate reflections on how
teacher thought processes and actions impact student achievement and professional
growth.

Through classroom immersions, preservice teachers may observe culturally
responsive lessons provided by teacher mentors and teacher educators (Carter Andrews,
2021). Preservice teachers may learn that through CRT, their lessons can be more
effective. This can lead to progressive confrontations of biases and misconceptions, as
well as overall growth and a changed mindset (Wilcoxen et al., 2021). With a goal of
increasing cultural competence, immersions allow preservice teachers the reflections and
constructive conversations necessary to critically understand and appreciate the diversity
within their classrooms.

Many teacher candidates are underprepared with culturally responsive
components such as content, pedagogy, lesson design, and classroom management
(Moore et al., 2021). Because of this, they need to reflect on and gauge their effectiveness
and competencies through modeling and field experiences (Wilcoxen et al., 2021). Along

with immersion experiences, PSTs must receive adequate feedback and support from
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teacher education program instructors (Moore et al., 2021). By incorporating CRT into
their coursework, observations, modeling, and field experiences, teacher education
programs will be more adept at competently preparing teacher candidates to teach in
diverse classrooms (Kondo, 2022).
Implementation of Best Practices in Teacher Education Programs

Wilcoxen et al. (2021) studied 174 preservice teachers from a university to
determine how the structure of their teacher education program affected their comfort
with, understanding, and use of CRT in urban classrooms. Researchers collected
qualitative data over five semesters by assessing participants through surveys conducted
before the experience and after the exposure and immersion experiences. These surveys
reported the preservice teachers' confidence levels and CRT competency at each
experience stage. Based on the results, the PSTs, who initially lacked cultural
connections to their urban students, gained success through classroom immersion,
support from mentors, and meaningful dialogue with the school's stakeholders.

Researchers concluded that preservice teachers need to be exposed to their
students' cultural backgrounds and learn about their communities and the neighborhoods
from which they come (Wilcoxen et al., 2021). Furthermore, preservice teachers require
engaging and in-depth field experiences to be immersed in their schools' cultures and
gain the necessary skills to implement CRT and increase student learning (Moore et al.,
2021; Wilcoxen et al., 2021). Lastly, through meaningful conversations, feedback,
debriefs, and seminars, preservice teachers gain opportunities for critical reflection with

support from mentors, faculty, and coaches in the field (Wilcoxen et al., 2021). In this
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study, researchers provide sufficient data showing the need for authentic experiences,
including exposure, immersion, and dialogue necessary to sufficiently prepare PSTs for
their diverse classrooms.

In a similar study, Johnson et al. (2019) explored the impact of a specific field
experience on preservice teachers' skills and understanding of CRT. Termed the
Neighborhood Treasure Hunt, this experience exposed PSTs to cultural norms and social
dynamics through neighborhood explorations and interviews with community
stakeholders. With the community and district connections, preservice teachers acquired
pertinent information such as the district's mission, demographics, and initiatives from
interviews with district leaders. Additionally, PSTs received further school and student
information from conversations with school-level leaders, specialists, and parent groups.
Along with these experiences, preservice teachers completed weekly reflections, received
support through weekly professional learning communities, and observed teachers
capably implementing culturally responsive teaching practices. As a result of this mixed-
method study, researchers demonstrated the effectiveness of their field experience
activities through surveys, reflections, observations, and questionnaires. Through this
implementation, preservice teachers showed changes in mindsets and increased levels of
self-efficacy with CRT and overall cultural competency.

Authentic implementation occurs when there is an alignment between the
teacher's beliefs and beneficial educational practices, such as CRT (Johnson et al., 2019).
This section shows that in order to be effective educators in 2 1st-century classrooms,

preservice teachers must develop culturally responsive teaching practices through quality
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impact learning experiences. These authentic learning experiences promote the reflective
cycle of self-study, knowledge obtainment, and application, leading to increased levels of
cultural competence (Lindo & Lim, 2020). Experiences, such as field immersions,
observations, and reflections (Johnson et al., 2019; Wilcoxen et al., 2021), as well as
adequately designed CR teacher education program coursework (Brady & Esmail, 2019;
Carter Andrews, 2021), prepare preservice teachers with best practices for equitable
education. Overall, regardless of cultural upbringing, through competent preparation, all
preservice teachers can connect with their future diverse student populations (Brady &
Esmail, 2019).
Novice Teacher Development
Impact of Novice Teacher Development on Teacher Retention

Year after year, teachers transition from the status of preservice to in-service, still
lacking skills to ensure student success (Chaney et al., 2020; Meadows, 2021). While
these novice teachers enter the classroom, many fail to return in the following years due
to unforeseen challenges with instructional implementation, classroom management, and
reaching students of diverse backgrounds (Arroyo et al., 2020; Chaney et al., 2020). With
the increase in classroom diversity, there is a critical need for novice teachers to be
competent in their instructional practices (Meadows, 2021). However, novice teachers
complete teacher education programs with rich content and pedagogical knowledge but
lacking experience with implementation, especially with diverse learners (Chaney et al.,

2020; Hayden & Gratteau-Zinnel, 2019).
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Chaney et al. (2020) and Meadows (2021) showed that novice teachers'

classrooms are typically more diverse than experienced ones, which often include higher-
level, more capable, and lesser-diverse students. Because of their placements in more
diverse classrooms and even schools, it is necessary to develop novice teachers' skills
adequately (Hayden & Gratteau-Zinnel, 2019). Without proper preparation, novice
teachers struggle with low cultural self-efficacy and competency with culturally
responsive teaching practices (Gadsden Holliday, 2021; Lakhwani, 2019). When left
unsupported, these struggles lead to mental and physical anguish and increase teacher
attrition (Donahue-Keegan et al., 2019; Lakhwani, 2019). In order to retain and sustain
novice teachers as competent career teachers, educational stakeholders need to provide
support through mentoring, professional development, quality feedback, and the overall
transition from theory to practice (Arroyo et al., 2020; Borrero et al., 2018). Through
adequate and ongoing support, novice teachers may continue in the education field and
increase their trajectory for positive, professional growth (Arroyo et al., 2020; B. Brown
et al., 2020).
Transitioning From Preservice to In-Service Teachers

When preservice teachers transition to in-service teachers, they must receive
effective and growth-oriented support (B. Brown et al., 2020; Chaney et al., 2020).
Coming from teacher education programs, new teachers discover the vast discrepancies
between their candidacy knowledge and experiences and what occurs in their in-service
classrooms (Borrero et al., 2018). New teachers are often forced to learn and develop

practices through immersion in their classrooms because TEPs provide limited and
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inadequate experiences (Arroyo et al., 2020; Chaney et al., 2020). While new teachers are
in the beginning stages of culturally responsive teaching implementation (Borrero et al.,
2018), they lack confidence in creating a learning environment suitable for culturally and
linguistically diverse students (Meadows, 2021).

Though they may feel competent with their content, novice teachers struggle with
culturally responsive practices, including classroom management and teaching (Arroyo et
al., 2020; Chaney et al., 2020). With this feeling of incompetence due to being ill-
prepared, novice teachers are often overwhelmed and discouraged, struggling to meet the
needs of students and the expectations of their administrators and parents (Aronson,
2020; Meadows, 2021). To address the gap between theoretical and practical knowledge,
novice teachers need support developing their culturally responsive teaching
implementation skills, supplementing the theories gained in their teacher education
programs (Aronson, 2020).

Adequate skill development in teacher education programs provides a foundation
that supports new teachers with developing competencies to equitably use CRT
(Donahue-Keegan et al., 2019; Gadsden Holliday, 2021). This development requires
teacher candidates to assess personal biases and assumptions in preparation for culturally
responsive teaching as in-service teachers (Donahue-Keegan et al., 2019). Additionally,
through this skill development, preservice teachers gain a resilient growth mindset,
leading to progressive craft development as in-service teachers (Gadsden Holliday,

2021).
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Novice teachers necessitate in-depth training on theoretical concepts and
application with instructional practices (Gadsden Holliday, 2021). Since teacher
education programs continue to prepare teachers insufficiently, novice teachers need skill
development through observations, practice, and mentorship (Aronson, 2020; Arroyo et
al., 2020). This support, and opportunities for focused feedback and reflection, are crucial
for teachers in their first years of field experience (Arroyo et al., 2020). Professional
development through active learning, collaborative activities, and partnerships with
mentors and coaches, provides novice teachers with skills and mindsets for 21st-century
learning (Arroyo et al., 2020; Chaney et al., 2020). Overall, in transitioning from teacher
candidates to professional teachers, it is essential for schools, districts, and other
stakeholders to provide adequate support, ensuring proper classroom preparation and
avoiding teacher anguish and attrition (Donahue-Keegan et al., 2019; Gadsden Holliday,
2021).

Supporting Novice Teachers with CR Pedagogy through Mentorship and Coaching

Chaney et al. (2020) showed that novice teachers with consistent mentors remain
in the education field much longer than teachers with inconsistent or no mentorship.
Mentoring is essential for new teacher development because they learn while immersed
in a complex educational environment (Hayden & Gratteau-Zinnel, 2019). Adequate and
efficient mentorship supports new teachers with the pressures of adjusting to career
teaching, especially when utilized with intentional collaboration (Borrero et al., 2018).

Mentors help to nurture and guide new teachers' skills in equitably educating

diverse populations (Hayden & Gratteau-Zinnel, 2019). In addition, mentors
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exemplifying CRT are vital to new teacher growth (Borrero et al., 2018). Serving as
models for observations, mentors also act as resources for culturally responsive teaching
and managing classroom and instructional responsibilities (Chaney et al., 2020).

When conducted with fidelity and intentionality, mentoring is vital for developing
teacher effectiveness (Chaney et al., 2020). Across the nation, states are required to
provide adequate support to novice teachers; However, researchers found that programs
are often implemented inefficiently, even failing to ensure mandated mentors to the
teachers (Chaney et al., 2020). To ensure the highest levels of support, new teachers need
frequent face-to-face mentoring, focusing on the culturally responsive teaching skills
required for effective 21st-century education (Chaney et al., 2020; Hayden & Gratteau-
Zinnel, 2019).

According to Borrero et al. (2018), an effective peer network of coaches, mentors,
and administrators helps new teachers balance school requirements, CRT, and also
complements the lack of resources available for diverse students. Furthermore, to
enhance professional growth, novice teachers need opportunities to practice their skills
while receiving feedback from observations by trained instructional coaches (Arroyo et
al., 2020). In a recent study, Gadsden Holliday (2021) created and implemented a
culturally responsive coaching framework focusing on novice teachers building
community, building knowledge, and building change. From the study, researchers
discovered that in order to ensure an equitable learning environment, it is essential for
stakeholders to develop novice teachers' culturally responsive teaching skills through

effective coaching. Adequate and efficient coaching requires the coaching educators to be
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well-versed in culturally responsive teaching practices, culturally relevant pedagogy, and
content-specific knowledge, as well as the social impact each of these has on the learning
environment. Moreover, as it is beneficial for professional development, meaningful and
intentional coaching also promotes the self-reflection skills vital for proper CRT
integration. In short, a positive and effective relationship with a coach or mentor can
improve novice teachers' self-efficacy, culturally responsive teaching knowledge, and
general instructional practices (Arroyo et al., 2020; Borrero et al., 2018).

Transitioning From Novice to Career Teachers

As classroom diversity continues to increase, the professional development of
novice teachers is imperative to meet increasing expectations for teacher performance
(Lakhwani, 2019). To transition into career teachers, novice teachers must engage in
ongoing and intentional professional development (Lakhwani, 2019). According to
Gadsden Holliday (2021), effective and continuous professional development is essential
to ensure novice teachers properly implement culturally responsive teaching (CRT) and
related practices. However, many school systems still provide insufficient professional
development for CRT. Because of this, teachers continue to lack the skills to teach
diverse students, solely relying on their beliefs and biases.

When novice teachers shift to career teachers, there is still a continual need for
feedback and evaluations from observations, as well as opportunities for mentorship and
professional learning communities (PLCs; Lakhwani, 2019; Meadows, 2021).
Developing teachers call for assessments through surveys, focus groups, and interviews

to evaluate the effectiveness of professional development and support from school and
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district professionals (Lakhwani, 2019). Adequate professional development is crucial for
teacher growth and effectiveness in 21st-century classrooms. Quality experiences,
including professional development, mentoring, and PLCs, can improve teacher practice
and connect culturally responsive theory to culturally responsive practice (B. Brown et
al., 2020; Lakhwani, 2019).

In B. Brown et al. (2020) researchers created their design-based professional
learning (DBL) to meet and strengthen the competencies for teachers' professional
standards. In this DBL, teachers experienced a framework for inquiry through facilitated
activities that supported their ongoing teacher growth. Unlike traditional development
sessions, where professionals deliver information without the necessary ongoing support,
this DBL provided continuous activities through supportive collaborations with experts.
As a result, novice teachers mastered competencies of CRT, including fostering effective
relationships, management, and content knowledge for diverse learners. Furthermore,
they gained skills for career-long learning, such as inquiry, reflection, and collaborative
decision-making.

In shifting to career teachers, these novice teachers gained feedback and support
from other teachers, facilitators, and coaches beneficial for professional growth and
improving practice. Teachers strengthened their competencies and pedagogical
knowledge while learning the necessity of designing meaningful tasks, engaging in
critical reflection, and building a supportive network. This study concluded that all
teachers require continuous support through ongoing professional learning (B. Brown et

al., 2020). Through information and application-rich professional learning, novice
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teachers can connect culturally responsive theory to practice (B. Brown et al., 2020;
Gadsden Holliday, 2021). When teachers continuously engage in learning and critically
reflective practices, they will improve their culturally responsive teaching skills and
overall student learning (B. Brown et al., 2020; Lakhwani, 2019).

Career teachers must continue developing and strengthening skills with CRT
(Donahue-Keegan et al., 2019). In addition, teachers must be able to acknowledge and
honor the diversity of skills, knowledge, and background experiences coming from their
diverse student populations (Borrero et al., 2018; Donahue-Keegan et al., 2019). Through
professional development, teachers gain support in CRT, as well as critical reflection,
critical consciousness, and adaptability, all of which are foundational in effective
teaching (Borrero et al., 2018; Hayden & Gratteau-Zinnel, 2019). Overall, while there is a
correlation between teacher practices and student academic success, proper culturally
responsive instructional practices and experiences are essential for diverse student
success (Meadows, 2021).

This section shows that there is a relationship between the preparedness of novice
teachers, the quality of their classroom environment, and their retention in the field
(Chaney et al., 2020). Novice teachers are expected to display levels of practice and
instruction similar to experienced teachers but lack adequate support and training (Arroyo
et al., 2020; Meadows, 2021). To be effective change agents, novice teachers have to
develop the critical consciousness that leads to authentic learning for teachers and
students in the classroom (Borrero et al., 2018). With an emphasis on highlighting

students' cultural differences as assets to the classroom experience, novice teachers can
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adequately prepare for the 21st-century learning environment (Gay, 2010; Ladson-
Billings, 2009).

Striving for educational equity through culturally responsive teaching practices,
novice teachers often stray from the traditional norms of academic success, like
assimilation and test-taking skills (Borrero et al., 2018). However, B. Brown et al. (2020)
and Gadsden Holliday (2021) have found evidence of the need for novice teachers to
receive ongoing support to develop their theoretical understanding of CRP into practical
application of CRT. To guide novice teachers into career educators, support through
collaborations, observations, mentoring, and meaningful professional development is
vital (Gadsden Holliday, 2021; Lakhwani, 2019). Additionally, novice teachers need
opportunities for feedback and reflection to promote their professional growth (Arroyo et
al., 2020; B. Brown et al., 2020). When novice teachers are coached and developed to
greater competency levels, there will be higher retention of quality teachers (Chaney et
al., 2020). With adequate support and preparation, novice teachers can promote
significant change with today's diverse students, leading to more consistent and equitable
education (Borrero et al., 2018).

Culture-Based Science Education
Culturally Responsive Science Education

In science education, culture is often unacknowledged (Dodo Seriki, 2018;
Pejaner & Mistades, 2020). Past educational researchers shared the belief that the
sciences, as well as the other STEM fields, were factual and acultural (J. C. Brown &

Livstrom, 2020) and that culture was only relevant in the humanities subjects (i.e.,
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English Language Arts and Social Studies; Dodo Seriki, 2018; Kim et al., 2021). Because

of this, science classrooms continue to lack the inclusion of culture and the cultural assets
of its students (Barron et al., 2021; Kim et al., 2021). Currently, science education fails to
prioritize the learning experiences of diverse students (Barron et al., 2021). Its
Eurocentric and westernized content, activities, and assessments do not reflect the
steadily increasing diverse student population (Garvin-Hudson & Jackson, 2018; Kayser
et al., 2020). These acultural, teacher-centered science classrooms perpetuate the inequity
of science education through inconsistent learning opportunities and inadequate
instruction, resulting in overall low academic achievement (Dodo Seriki, 2018; Garvin-
Hudson & Jackson, 2018).

The Next Generation Science Standards (NGSS) were created for equitable
science learning for all students (McGlynn & Kelly, 2018). With these standards,
teachers provide students with opportunities to connect their communities to the content,
making it more relevant (B. A. Brown et al., 2019; McGlynn & Kelly, 2018). However,
B. A. Brown et al. (2019) showed that the NGSS lack explicit examples and tasks,
challenging the idea of equitable science for all learners. Furthermore, these standards
and the continuing lack of access to high-quality learning opportunities contribute to a
persistent achievement gap for minority students in science (D. R. Williams et al., 2018).
Additionally, school systems' strict pacing guides, standardized testing, and norm-
referenced grading perpetuate the science achievement gap for diverse students, rejecting
opportunities for equity in science education (J. C. Brown & Livstrom, 2020; Madkins &

McKinney de Royston, 2019).
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The disconnect between the races and cultures of students and teachers, as well as
the school curricula, causes the gap in science and other STEM fields (Kayser et al.,
2020; Kim et al., 2021). Because of the increasing achievement gap and increased
classroom diversity, education reform requires the implementation of culture-based
initiatives that can reflect the populations served in these educational environments (J. C.
Brown & Livstrom, 2020; Garvin-Hudson & Jackson, 2018). These culture-based
initiatives address the "cultural mismatch (Kayser et al., 2020)" within today's
classrooms, bridging the home and school experiences of the students within them
(Tanase, 2022)

With culture-based educational practices, like culturally relevant pedagogy
(CRP), educators must focus on students' academic success, cultural competency, and the
development of their critical consciousness. This focus must occur while incorporating
the students' cultures and backgrounds into their learning experiences (Kayser et al.,
2020; Wallace et al., 2022). With these practices, students' home lives and communities
are valued and validated as assets to the classroom environment (Barron et al., 2021;
Dodo Seriki, 2018).

According to Garvin-Hudson and Jackson (2018) and Ladson-Billings (2009),
CRP does not solely focus on diversity. It also focuses on understanding culture,
assessment of social injustices, and acts of liberation through education. Though
educators have a general understanding of CRP and its connection of students' culture to

the content (Garvin-Hudson & Jackson, 2018), research on culturally responsive science
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education implementation is minimal (Barron et al., 2021; Madkins & McKinney de
Royston, 2019).

Research on culturally responsive learning in science and other STEM fields is
inconsistent and not a priority for educational researchers (Barron et al., 2021; J. C.
Brown & Livstrom, 2020). Additionally, there is limited research on the professional
development, training, and teaching practices for culturally responsive science educators,
including preservice and in-service teachers (B. A. Brown et al., 2019; Wallace et al.,
2022). This lack of research directly impacts the culturally responsive teaching
preparation of teachers because it causes challenges with instructional strategies and the
development of materials (Pejaner & Mistades, 2020).

Overall, researchers and educational stakeholders must redesign science education
to be equitable for all students (Madkins & McKinney de Royston, 2019). This revision
requires culturally responsive teaching practices that connect students' home and school
experiences through relevant and meaningful learning (Garvin-Hudson & Jackson, 2018;
Gay, 2010). In addition, content must be culturally informed, valuing the assets
contributed by the diverse student populations (Barron et al., 2021; Madkins &
McKinney de Royston, 2019). Furthermore, educators must be prepared to combat the
school's systemic marginalization of students by implementing culturally responsive
teaching practices (Wallace et al., 2022). Educators can support all cultures through CRT,
and all students can receive high-quality, equitable science education (Barron et al.,

2021).
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Evidence of Implementation of Culturally Responsive Science Practices

When educators implement culturally responsive teaching practices in their
classrooms, there is a necessary shift from teacher-centered to student-centered learning
(Tanase, 2022; D. R. Williams et al., 2018). Students gain opportunities to actively
engage in science and not just learn the content (D. R. Williams et al., 2018). In culturally
responsive science environments, students connect the science content to real-world
issues, their communities, and personal interests (Tanase, 2022; D. R. Williams et al.,
2018). While students work collaboratively, they increase their engagement,
accountability, and concept retention (Barron et al., 2021; Tanase, 2022).

With the proper implementation of culturally responsive science, learning is
intentional because it anchors students to their communities through the content (Tanase,
2022). Utilizing their funds of knowledge, the students bring authentic experiences and
backgrounds to the collaborative learning environment (McGlynn & Kelly, 2018). In the
culturally responsive science classroom, students receive differentiated learning
experiences, learning how their funds of knowledge connect to science practices and
concepts (Tanase, 2022; D. R. Williams et al., 2018). These experiences develop students
into inquirers with higher self-efficacy in their grade-level science concepts (Barron et
al., 2021; Pejaner & Mistades, 2020).

While students engage in culturally responsive science education, their teachers
hold them to high expectations of success and content mastery (Pejaner & Mistades,
2020; Tanase, 2022). Beginning with creating a safe and supportive learning

environment, culturally responsive science teachers strive to foster positive relationships
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with their students, families, and communities (O'Leary et al., 2020; D. R. Williams et
al., 2018). In implementing culturally responsive science practices, teachers acknowledge
and embed students' cultures and interests into content, leading to improvements in
students' attitudes, cultural pride, and science achievement (Madkins & McKinney de
Royston, 2019; Wallace et al., 2022).

Through activities, surveys, and discussions, teachers learn about students'
backgrounds and make science relevant and cultural for their diverse learner population
(Tanase, 2022; D. R. Williams et al., 2018). Teachers incorporate the students' prior
knowledge and experiences as learning resources into their daily classroom activities,
instruction, and assessments (Barron et al., 2021; Madkins & McKinney de Royston,
2019). With the implementation of culturally responsive science education, teachers
directly aid students' transformations into scientists, forming their science identity, and
also, their critical consciousness and sociopolitical awareness (Barron et al., 2021;
Wallace et al., 2022).

In Kim et al. (2021), researchers implemented a culturally relevant, invention-
based learning approach to middle grades science students. Students connected the
science content to their home cultures by inventing a heating device using objects
specific to their homes and cultures. While students planned and designed their devices,
they were able to bridge the concepts of heat transfer to items from their own cultures. In
focusing on six bicultural students in the classroom, researchers found that students
increased their heat transfer conceptual knowledge, the value of their learning experience,

and pride in their family and culture.
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In another study, D. R. Williams et al. (2018) implemented a science in the
learning gardens (SciLG) program in two urban middle school science programs. Based
on principles of CRT, SciLG used hands-on, experiential, holistic science to support and
improve the inadequate learning experiences of minority students. In this program,
students were able to develop their science identities, engaging in real-world, authentic
science education. In addition, this garden-based program taught students how their
specific science practices and gardening experiences connected to their personal lives and
the real world, increasing their scientific interests.

In both studies, researchers determined the need for culturally responsive science
implementation based on the widening achievement gap of diverse students in the science
content (Kim et al., 2021; D. R. Williams et al., 2018). As a result of these student-
centered, culturally responsive implementations, students showed gains in their
engagement and motivation within the science content. In addition, these culturally
responsive science implementations allowed students to connect the content to their
cultures and backgrounds, increasing their competency and interest in the concepts. From
these studies, researchers showed the benefit of implementing culturally responsive
science practices in increasing student motivation, engagement, value in science learning,
and overall science achievement (Kim et al., 2021; D. R. Williams et al., 2018).

By implementing culturally responsive science practices, teachers provide more
effective science learning opportunities and increase students' engagement and
achievement in science (Kim et al., 2021; Tanase, 2022). In a culturally responsive

science classroom, students connect abstract science concepts with real and concrete life
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experiences (Kim et al., 2021). Students are provided with differentiated learning
opportunities and choices within their activities, cultivating ownership in their learning
(Barron et al., 2021; Tanase, 2022). Culturally responsive science teachers explore
students' interests and backgrounds, incorporating their funds of knowledge into the
content to provide more meaningful science learning (Kim et al., 2021; McGlynn &
Kelly, 2018). When students gain inquiry, critical thinking, and collaboration skills, they
learn to use their prior knowledge to construct new conceptual understandings and
develop their science identity (J. C. Brown & Livstrom, 2020; Tanase, 2022).
Impact of Culturally Responsive Science Education on Student Achievement
Culturally responsive science pedagogy positively impacts minority student
achievement because students gain a deeper understanding of the content through
rigorous and relevant instruction (B. A. Brown et al., 2019) and aligns with the broader
goals of culturally relevant pedagogy (Ladson-Billings, 1995). While learning
experiences connect the science content with students' cultures and backgrounds,
educators create a classroom sense of community that is vital for positive student
progress (Barron et al., 2021; Tanase, 2022). Studies by Kayser et al. (2020) and D. R.
Williams et al. (2018) showed that properly implemented culturally responsive science
increases student motivation, interest, engagement, content mastery, and test scores.
When students experience science through their cultures and personal interests, they
develop pride and empowerment, improving overall confidence (Barron et al., 2021;
Pejaner & Mistades, 2020). Additionally, through culturally responsive science, students

understand the content beyond the classroom, being cognizant of their abilities to use
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science to address inequities and injustices for social change (Madkins & McKinney de
Royston, 2019; Pejaner & Mistades, 2020). Furthermore, culturally responsive science
provides students with opportunities to see themselves as scientists, increasing their
science self-efficacy and overall science achievement (Barron et al., 2021; D. R.
Williams et al., 2018).

In Garvin-Hudson and Jackson (2018), researchers implemented a culturally
responsive summer enrichment program for minority high school students. The program's
goal was to provide equitable learning experiences for the marginalized populations of
students while combating the excessive summertime learning loss. Through culturally
responsive science learning experiences and activities, students were eager to learn more
about the content, aspiring to become scientists and other STEM professions. Educators
empowered the students, validating their cultures and backgrounds through instructional
practices. Furthermore, students' mindsets and science self-efficacies transformed
throughout the program, showing improvements in motivation and achievement.
Following the program, students were more prepared and anticipating the return to
school, including their upcoming science classes. Through this culturally responsive
science experience, students gained the mindset that they became scientists and were not
just able to do science work. From this study, culturally responsive science was shown to
positively benefit diverse students with science because they increased in motivation,
engagement, and content retention.

In another study, students displayed similar results when researchers implemented

culturally responsive teaching in their middle school science classrooms. Pejaner and
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Mistades (2020) studied 8th-grade physics students challenged with inequitable science

experiences due to the increasing cultural mismatch in their classroom environments. In
the study, culturally responsive science teachers explored students' cultural assets, such as
backgrounds and interests, to embed them into the science content. With this
incorporation, teachers could provide meaningful learning experiences connected to their
students' personal lives and cultures. Through culturally responsive science instruction,
students showed improvements in participation, sociopolitical awareness, and science
achievement. From this study, researchers conveyed the benefits and processes necessary
for equitable science education. With the implementation of culturally responsive
science, teachers and students benefitted from their engagement and academic success.
Overall, culturally responsive science positively impacts student achievement
because it bridges cultures and content, increasing participation and comprehension for
diverse students (Dodo Seriki, 2018; Madkins & McKinney de Royston, 2019).
Culturally responsive science helps students develop science interests and confidence,
allowing students to see themselves as scientists or with future careers in STEM fields
(Garvin-Hudson & Jackson, 2018). Without the proper implementation of culturally
responsive science, diverse students will lack the content connections necessary for
engagement and motivation, potentially decreasing academic achievement (Tanase,
2022). Furthermore, without culturally responsive science, students may lack awareness
of the societal biases within and outside the classroom, missing opportunities for change

(Madkins & McKinney de Royston, 2019; D. R. Williams et al., 2018). Proper
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implementation of culturally responsive science is essential to transform antiquated
science learning practices into learning for 21st-century classrooms (Tanase, 2022).
Impact Of Culturally Responsive Science Training on Teacher Instruction and Self-
Efficacy

While educators strive to bridge students' content with their cultures, there must
be an alignment of instructional practices and the ideals of CRT (Austin et al., 2019;
Garvin-Hudson & Jackson, 2018). To ensure high-quality education, the mindsets and
development of teachers are essential because they directly support the academic success
of all students (Austin et al., 2019; O'Leary et al., 2020). While teachers aspire to
improve their science practices and content engagement, they are motivated to expand
their pedagogy by developing the skills needed to include culturally responsive teaching
practices (B. A. Brown et al., 2019). However, teachers who lack preparation in
culturally responsive teaching practices fail to fully embrace the asset-based mindset and
cultural connections necessary for culturally responsive and equitable science learning
(Dodo Seriki, 2018; Madkins & McKinney de Royston, 2019). To provide more inclusive
and equitable science instruction, teachers must learn skills and practices from specific
and relevant training through quality professional development and pedagogical support
(J. C. Brown & Livstrom, 2020; O'Leary et al., 2020).

In order to develop the skills and competencies necessary for culturally
responsive science teaching, educators must critically self-reflect, assess biases and
connect with their own backgrounds before learning about others' cultures (Kayser et al.,

2020). When culturally responsive teachers learn to incorporate cultures into their
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classrooms, they improve their mindsets and expectations of the students (Kim et al.,
2021; Madkins & McKinney de Royston, 2019). Additionally, when these teachers learn
to integrate critical thinking and reflections into their culturally responsive content, they
aid in developing students' critical consciousness and sociopolitical awareness (Gay,
2010; Kim et al., 2021). Through these competencies, teachers can be academically and
culturally inclusive for all students (Kayser et al., 2020).

Developing culturally responsive science teachers requires changes in mindsets,
active planning, critical reflections, and an awareness of students as assets (Madkins &
McKinney de Royston, 2019). Professional development is critical in producing the skills
and competencies necessary for teachers to be culturally responsive (J. C. Brown &
Livstrom, 2020; O'Leary et al., 2020). Since science lessons rarely include multicultural
concepts, teachers must learn how to develop culturally responsive science lessons- a task
often daunting for novice teachers with limited culturally responsive science resources (J.
C. Brown & Livstrom, 2020; J. C. Brown et al., 2018). Furthermore, even though
culturally responsive competencies tend to improve with time and experience, novice
teachers lack both factors and are still held to equal expectations similar to experienced
teachers (Kim et al., 2021). Without proper support and development, these novice
science teachers struggle with designing and implementing effective culturally responsive
science curricula, often leading to teacher attrition (J. C. Brown & Livstrom, 2020;
Gadsden Holliday, 2021).

In order to adequately incorporate culturally responsive practices into science

classrooms, teachers must have an in-depth understanding of their content and the diverse
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students they teach (B. A. Brown et al., 2019; Kim et al., 2021). According to research,

science teachers often struggle to address diverse students through the content due to
insufficient preparation (Kim et al., 2021). Ideally, teacher education programs provide
resources and training to prepare these science teachers to be culturally responsive
curriculum designers (J. C. Brown & Livstrom, 2020; Madkins & McKinney de Royston,
2019); However, J. C. Brown and Livstrom (2020) and Dodo Seriki (2018) showed that
science teachers often finish teacher education programs without adequate training on
culturally responsive teaching practices.

To best prepare these science teachers, education programs must implement
culturally responsive lessons, training, and resources into their curricula (B. A. Brown et
al., 2019; Madkins & McKinney de Royston, 2019). In addition, educators within these
programs must acknowledge and develop the science teachers' mindsets to cultivate and
value the asset-based approach of culturally responsive science teaching (Barron et al.,
2021). Through this development, there will be increases in science teacher self-efficacy
with culturally responsive teaching, leading to more effective lessons and higher student
engagement (Barron et al., 2021; Madkins & McKinney de Royston, 2019). The
following section highlights and provides evidence of the positive impact of adequate
culturally responsive training on novice in-service science teachers.

Evidence of Culturally Responsive Professional Development for Novice Science
Teachers
In J. C. Brown and Livstrom (2020), researchers studied the relationship between

critical self-reflection and culturally responsive instruction when 17 novice science
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teachers engaged in a graduate-level course on culturally responsive teaching.
Researchers discovered ongoing inconsistencies in their participants' culturally
responsive science implementation linked to a lack of multicultural science education
resources. In this case study, the participants built their instructional design capacity
while they created culturally responsive science materials suitable to be integrated into
their curricula. Focusing on concepts including the influence of culture on science
learning, home and community sources of knowledge, and raising sociopolitical
consciousness, educators instructed the participants to use reflection to analyze and adapt
their instructional design work to the principles of CRT. Following the course,
participants gained skills to create competently and ultimately transform their science
instructional materials from acultural to culturally responsive.

In another study, participants engaged in a faculty diversity and inclusion
curriculum development program (Austin et al., 2019). During the year-long program,
faculty members learned how to plan and implement culturally responsive teaching
through peer support, training, and feedback. Intending to improve student achievement
through the principles of culturally relevant pedagogy and critical consciousness,
researchers focused on supporting faculty members with competency and mindset
development. Following the program, surveys showed positive growth in the participants'
competencies with culturally responsive teaching, including instructional practices,
planning, and curriculum reform. Researchers concluded the program's success because
there were improvements in teacher effectiveness, teacher self-efficacy, student

motivation, and ultimately, student achievement (Austin et al., 2019).
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O'Leary et al. (2020) immersed university faculty member participants in a two-
day inclusive pedagogy workshop. In this training, participants explored culturally
responsive teaching practices through critical reflection, as well as acknowledging and
understanding their own implicit biases. Intending to navigate through equitable
education barriers such as stereotypes and microaggressions, researchers aimed to
improve the mindsets and skills of educating diverse students through culturally
responsive teaching. From the training, participants gained reflective practices beneficial
in understanding themselves and their students. As a result, participants were eager to
further develop their culturally responsive teaching practices, exhibiting their newly
gained growth mindset, confidence, and asset-based approaches. Following the study,
researchers proved the necessity of the training for all education programs due to its
effectiveness in teacher professional development.

With each of these studies, researchers implemented culturally responsive
professional development that proved effective with their respective participant groups.
As shown through surveys (Austin et al., 2019), interviews (O'Leary et al., 2020), and
written reflections (J. C. Brown & Livstrom, 2020), participants gained competencies and
confidence to implement CRT into their diverse learning environments effectively.
Furthermore, from these training experiences, teachers also gained opportunities for peer
support (Austin et al., 2019; Wallace et al., 2022) and skills necessary to reflect critically,
assess biases, and ensure equitable education (O'Leary et al., 2020). Overall, these studies
show the value and imperativeness of adequate CRT-focused professional development

to improve teacher effectiveness and, conclusively, student achievement.
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Instructional practices must change to incorporate CRT to address the complex
discrepancy between the cultures of students and teachers (Kim et al., 2021). Teachers
must consider their students' backgrounds, cultures, and experiences in differentiating
their classroom learning experiences (Barron et al., 2021; McGlynn & Kelly, 2018). The
research of this section shows the benefits of sufficient CR T-focused teacher training and
classroom implementation in addressing the inequities of today's science classrooms (B.
A. Brown et al., 2019; Madkins & McKinney de Royston, 2019). Properly implementing
culturally responsive science education conducted by trained teachers gives students
more opportunities to be engaged and see themselves as scientists (Barron et al., 2021;
Garvin-Hudson & Jackson, 2018). Adequately prepared culturally responsive science
teachers have increased levels of self-efficacy and are more capable of building students'
self-efficacy through high expectations and empowerment from a challenging and
relevant learning environment (Austin et al., 2019; Garvin-Hudson & Jackson, 2018). To
ensure the proper alignment of students' cultures with science content and competent
culturally responsive instructional strategies, the professional development of science
teachers is vital (O'Leary et al., 2020).

Summary and Conclusions

This chapter provided existing and relevant literature supporting the current study
on the culturally responsive teaching practices of novice science teachers. The studies
within this review focused on significant themes, including preservice and novice teacher
development, as well as culture-based science education. These studies are essential

because they expound on the critical components of the present study, shedding light on
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what is known and the need for further research. Furthermore, studies exploring these
themes showed a gap in the literature that was addressed in this study.

With the continuing achievement gap of minority learners in science, research
shows the need for culturally responsive teaching. Contrary to antiquated beliefs, science
content and its practices are deeply rooted in culture and continue to evolve (Kim et al.,
2021; Pejaner & Mistades, 2020). With the proper implementation of culturally
responsive science education, teachers can provide equitable learning opportunities for all
students by incorporating their cultures and backgrounds into the content (Pejaner &
Mistades, 2020). Various studies have shown that culturally responsive science benefits
students' critical consciousness, sociopolitical awareness, motivation, and science self-
efficacy (J. C. Brown & Livstrom, 2020; Madkins & McKinney de Royston, 2019). In
addition, culturally responsive science aids in connecting abstract science concepts to
real-life, relevant experiences (Kim et al., 2021).

Though research has shown the desire of teachers to incorporate CRT into their
science classrooms (Wallace et al., 2022), it has also shown the need for support with
developing curricula and competencies amongst novice teachers (J. C. Brown &
Livstrom, 2020; Madkins & McKinney de Royston, 2019). Furthermore, there is limited
research on the culturally responsive competencies of novice middle grades science
teachers and the specific dispositions toward connecting students' cultural backgrounds
and the content. With proper training, teachers can gain skills necessary for effective
culturally responsive teaching implementation, improving their self-awareness, mindset,

and expectations of diverse students (O'Leary et al., 2020; Stepp & Brown, 2021).
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The aim of this study was to address the gap in understanding regarding novice
science teachers' culturally responsive teaching practices. The findings from this study
may contribute to the literature on the preparation and development of novice science
teachers. Furthermore, this research identified specific areas of CRT that may lead to
higher teacher self-efficacy, lower teacher attrition, more asset-based mindsets, and,
ultimately, more equitable science education. Chapter 3 will outline the methodology
used in this study and describe how it connects the existing research base with the

exploration of teacher perspectives.
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Chapter 3: Research Method

Introduction

The aim of this study was to explore the perspectives of novice middle grades
science teachers regarding their cultural awareness and use of culturally responsive
teaching practices to plan and execute science instruction. Through semistructured
interviews, the practices of novice middle grades science teachers were analyzed as they
relate to Freire's (2017) theory of critical consciousness and Gay's (2010) principles of
culturally responsive teaching. This chapter will include the study's research design and
rationale, the role of the researcher, and its methodology, including details of the study's
target population selection, instrumentation, and data collection. The conclusion of this
section will include information on issues of trustworthiness, including ethical
procedures, as well as a summary and transition to Chapter 4.

Research Design and Rationale

The RQs guiding this study were as follows:

RQ1: How do novice middle grades science teachers describe their experiences
with using CRT to plan and implement science lessons?

RQ2: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan and implement science lessons?

This study explored the culturally responsive teaching practices used by novice
middle grades science teachers through the lens of Freire's (2017) theory of critical
consciousness and Gay's (2010) principles of culturally responsive teaching. Freire

defined critical consciousness as awareness of social, political, and economic inequities
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experienced by the oppressed. With this awareness in the education field, teachers can
explore factors including race, ethnicity, language, and socioeconomic background at
personal levels and through their teaching (Ladson-Billings, 2014; Schauer, 2021).
Freire's theory of critical consciousness aligns with the principles of culturally responsive
teaching and culturally relevant pedagogy, as both promote the awareness and
understanding of students' cultural identities while challenging oppressive educational
systems (Ladson-Billings, 2014; Schauer, 2021). As teachers are conscious of the
inequities of the oppressed student populations, they may seek culturally responsive
teaching practices to ensure equitable learning environments (Schauer, 2021). Through
semistructured interviews, teacher participants shared their views and educational
practices related to culturally responsive teaching and critical consciousness. These
central concepts provided a supportive framework for this study.

A qualitative approach was used to conduct this study. This research tradition
provided a naturalistic, subjective approach that may acquire deeper insight and
perspective into specific phenomena (Denzin, 2017; Ravitch & Carl, 2021). Qualitative
methods, such as interviews and coding, allow for an authentic exploration of views and
experiences, leading to opportunities for varied interpretations and constructed
explanations (Ravitch & Carl, 2021). This social constructivist approach makes
discoveries and justifications for certain behaviors, responses, and occurrences obtainable
(Creswell & Creswell, 2018).

Unlike quantitative or mixed methods approaches, qualitative data does not have

to fit within specific parameters or scales. Qualitative responses allow flexibility, the
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induction of theory, and the incorporation of thoughts and behaviors compared to the
rigid quantification of numerical responses (Ravitch & Carl, 2021). This study's
responses varied based on the perspectives and experiences of the participants. With this
collection of diverse responses, a sufficient number of interviews provided adequate data
saturation, consistent with guidance from Ravitch and Carl (2021).

A basic qualitative design provided rich, interpretive, descriptive data. This study
focused on participant perspectives of experiences and phenomena without intending to
build on specific theories or understand common phenomena like in the grounded or
phenomenological approaches (see Merriam & Tisdell, 2016). Additionally, because the
exploratory study did not focus on a distinct unit of analysis or its impact of a single
bounded system, a case study was not appropriate. Since this study lacked a sociocultural
focus, an ethnography approach was also not suitable. Interviews were conducted to gain
various, authentic, and detailed responses focusing on how participants made sense of
their experiences (see Merriam & Tisdell, 2016). These interviews did not require
participants to share their experiences through narratives but as descriptive responses to
the semistructured questions. This study's basic qualitative design allowed for
discovering and understanding perspectives, identifying common themes, and analyzing
authentic, information-rich data (see Merriam & Tisdell, 2016).

Role of the Researcher

For this study, I collected data and analyzed the perspectives of the participants.

As a novice researcher, my attentiveness, precision, and preparedness assured data

saturation. Participants were engaged critically and reflexively to produce rich qualitative
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data through the study’s semistructured interviews (see Yoon & Uliassi, 2022). As an
observer, I capitalized on listening and interpreting visual cues to interpret participant
responses efficiently (see Smit & Onwuegbuzie, 2018). Lavee and Itzchakov (2023)
showed that adequate listening skills were essential, leading to higher rapport,
authenticity, trust, and insight in an interview. Because of potentially shared experiences
with the participants as a former middle grades science educator, conducting the
interviews with an open mind and an impartial yet attentive stance was essential.

There were no prior personal or professional relationships with the participants in
this study. Though the participants may have shared similar work settings or associates,
no other connections or potential ethical issues existed. To establish trustworthiness and
credibility, I remained as unbiased as possible, limiting the sharing of personal
information with the participants, as recommended by Collins and Stockton (2022). In
cases where shared positionality existed between the participants and me, it contributed
to developing more profound levels of trust, as noted by Merriam and Tisdell (2016).
Confidentiality ensured through consent forms and verbal confirmation. To ensure data
accuracy, participants also validated their own responses by reviewing them as collected
after the interview (see Nassaji, 2020). After the interview process was completed,
participants received a $10 Amazon gift card as a thank-you for their time.

Methodology

This basic qualitative study focused on the perspectives of novice (first 5 years of

teaching), middle grades (6-8) science teachers. The study presented the participants'

views and experiences of cultural awareness and how they used culturally responsive
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teaching practices to plan and execute science instruction. Information-rich insight and
opportunities for in-depth interpretations were gained based on the authentic classroom
experiences of the participants.

Participant Selection Logic

The population for this study was middle grades science teachers with 5 years or
less of classroom experience throughout the United States. The target population
consisted of novice middle grades science teachers employed at urban or suburban
middle or K-8 schools in a Southeastern United States school district. The sample
included teachers educated through traditional education programs who were drawn from
the target population.

Participants were selected using a purposive sampling strategy. In a qualitative
study, a purposively selected sample is logical for increasing the in-depth understanding
of a conceptual framework (Campbell et al., 2020). Purposive sampling requires selecting
participants based on their alignment with the study's purpose and objectives (Bhardwaj,
2019; Campbell et al., 2020). In this study, participants were required to be middle grades
science teachers in their first five years of teaching and currently employed in a
Southeastern school district. Through purposive sampling, the selected participants were
equipped with the knowledge and experiences necessary to provide rich data for analysis,
supporting the achievement of data saturation through ongoing interpretation (Bhardwaj,
2019; Merriam & Tisdell, 2016).

The purposive sampling for this study occurred within one Southeastern school

district, which provided an adequate sample size in the desired range of 10-15
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participants. The primary method for obtaining participants was through contacting the
principals within the study’s district, and sending email invitations to qualified teachers,
defined as middle grades science teachers within their first 5 years of teaching.
Participants were also recruited through flyers posted in the teacher workrooms of
participating schools, as well as through social media posts on Facebook. To ensure
adequate data saturation, a snowball sampling strategy was additionally employed within
the district, utilizing the purposively sampled participants. Also referred to as chain or
referral sampling, the snowball sampling method recruits new participants based on the
referrals of current participants (Merriam & Tisdell, 2016; Ungvarsky, 2020). With the
snowball sampling strategy, participants were asked to recommend colleagues within the
district who met the inclusion criteria of being middle grades science teachers in their
first five years of teaching. Teachers outside of these parameters were excluded from the
study. The new participants were contacted and interviewed, and the process was
repeated until data saturation was achieved, consistent with snowball sampling
descriptions in both Merriam and Tisdell (2016) and Ungvarsky (2020). This strategy
was beneficial as it provided another way to find participants. Because it was based on
connections, it readily established trust and rapport with new participants (see
Ungvarsky, 2020).

As the snowball strategy can create bias due to shared experiences and ideas of
connected participants (Parker et al., 2019; Ungvarsky, 2020), it was important to remain
cognizant and thorough with the collected data. Additionally, with the snowball strategy,

the participants may homogenize due to common associations (Parker et al., 2019). To
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address this concern, the sample’s diversity was strategically maintained by selecting
participants who represented a balance across grade levels (6-8), school settings (middle
and K-8), and teaching backgrounds. Referrals who did not meet the inclusion criteria of
being novice middle grades science teachers within their first 5 years of teaching were
not selected for the study. When additional participants were needed, the purposive
sampling strategy was continued within the district until data saturation was reached.

The study was conducted within one Southeastern school district. The study’s
school district was led by the local board of education, including the district’s
superintendent and administrative staff. This organization controls all public K-12
schools located within this Southeastern school district. In order to conduct the study
within the district, an agreement with the superintendent and administrative staff was
obtained. Following the receipt of the signed partner organization agreement with the
district’s administration and Walden University Institutional Review Board Approval, |
sent principals within the study’s district an email invitation for participants best fit for
the study. The principals’ email addresses were retrieved from their schools’
informational websites.

Additionally, participants were invited to the study directly via a recruitment flyer
and an approved social media post. As a member of the social media group, recruitment
posts were permitted. These correspondences included information regarding the study
and the inclusion criteria desired; however, no data were collected prior to consent being
received. Interested participants who met the criteria were encouraged to respond to the

nvitation via email.
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After participants responded about participating in the study through email, they
received a follow-up email that included the informed consent document, scheduling
information, as well as a link and corresponding QR code to a preliminary contact form.
Upon clicking the link, the potential participant was taken to the brief contact form that
collected the participant's name, email address, phone number to allow for the scheduling
of an interview. For this preliminary contact form, it was assumed that the participants
would provide accurate information in their responses since the participants self-selected.

If the surveyed educators met the criteria of being middle grades science teachers
in their first 5 years of teaching, they were enlisted to join the study. If multiple
participants met the criteria, the sample was selected based on the educators’ years of
experience, with newer teachers having priority. Because this study presents the
perspectives of novice science teachers based on their preparations from teacher
preparation programs, teachers with less certified classroom experience were prioritized.
The teachers most recently removed from the preparation programs had more detailed
perspectives about the programs’ courses compared to teachers who had been working in
certified classroom longer periods of time. All qualified teachers were not invited to
participate in the study.

Sample Size and Data Saturation

Compared to the designs of phenomenology, narrative inquiry, and case study
forms of qualitative studies for which fewer than 10 participants are sufficient (Subedi,
2021), this basic qualitative research study targeted 10-15 participants, with data

saturation determined through ongoing analysis when no new themes emerged. Based on
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the anticipated saturation of quality and information-rich interview responses, a minimum
sample size of 10 participants is sufficient (see Merriam & Tisdell, 2016; Patton, 2015).
This sample size can allow for in-depth interpretation of the participants’ perspectives
within the scope and feasibility of the study.

While larger sample sizes can yield valuable data, they are not typically needed in
basic qualitative studies where the focus is on depth of understanding (Subedi, 2021). In
this study, a smaller sample size allowed for thorough exploration of responses and the
time needed to build participant trust for honest and open sharing. A sample of 12
participants was established as sufficient; however, data saturation was determined
through ongoing analysis and was considered reached when no new information
emerged.

Participant Selection Procedures

For this study, participants were middle grades (grades 6-8) science educators
within their first 5 years of teaching who were currently employed in the study district.
Teachers outside these parameters were excluded from the study. Before identifying and
selecting participants, the necessary documentation to obtain approval from the Walden
University Institutional Review Board was completed and submitted. The participant
selection process began following IRB approval (Approval No. 06-21-24-0241635) and
the receipt of site authorization from the study's district through its signed partner
organization agreement. To identify potential participants for the study, the principals and
assistant principals of the 15 middle and K-8 grade schools within the study school

district received an email invitation. This email correspondence included an introduction
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of the researcher, a description of the study, and a request for connection to potential
participants based on specified criteria. The correspondence also included the request to
forward the researcher-produced recruitment flyer to all eligible participants. The
recruitment flyer included a brief description of the study, participant eligibility criteria,
and contact information for potential participants to respond if interested.

Additionally, the social media platform, Facebook, was used simultaneously to
locate potential study participants within the target population. Participants within the
Southeastern school district were recruited and contacted through an approved Facebook
post to the local district educator groups, as well as through direct messaging. As a
member of the social media groups, recruitment posts were permitted. Personal networks
of associates from local university systems were also leveraged for other connections to
potential participants. Approximately 2 weeks after the initial recruitment efforts, as there
were insufficient potential participant responses, the snowball sampling method
previously described was employed through social media platforms and personal
networks.

When potential participants responded through email expressing their interest in
participating in the study, they received a follow-up email with the informed consent
document and information for scheduling. The informed consent document included the
study's purpose and disclosed the participant's right to be fully informed with details of
the study and their liberty to withdraw from the study at any time. It also confirmed the
confidentiality of the participant and their responses, as well as established the

expectations of the participant in the study (see Purna Singh et al., 2023).
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The follow-up email correspondence also included a link and QR code for a brief
contact form, which collected participants’ names, email addresses, and phone numbers
to allow for scheduling interviews. Potential participants were given approximately two
weeks to complete this form. After receiving informed consent, participant eligibility was
confirmed during email follow-ups, where teachers shared information about their
teaching roles and years of experience. Based on this information, newer teachers were
given priority for participation. Any further contact occurred using the email addresses
and telephone numbers from the initial form. All respondents to the form received an
email of appreciation for their time and responses. However, not all respondents were
selected to participate in the study.

Once the participant pool was finalized, the selected participants were contacted
via telephone or email. Participants received an email signifying their official acceptance
to participate in the study. The email also included verification of the participant's
willingness to participate and their scheduled time and date for the interview.
Instrumentation

Data were gathered for this study through the use of a researcher-developed
interview protocol (see Appendix) to explore participants' perspectives through
semistructured interview questions. Interviews were conducted on the video conferencing
platform, Microsoft Teams. The interviews were recorded and transcribed through the
conferencing platform's video recording tool, and stored on a personal computer in a

secure, password-protected file. As the sole collector of data, executing the interview
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protocol, recording interviews, correctly transcribing responses, and establishing the
credibility of responses through member checking was vital.

In qualitative studies, interviews promote versatility and flexibility in the data
collection process. However, interview protocols aim to establish quality and consistency
in the process (Billups, 2021; Braaten et al., 2020). Interview protocols are essential in
guiding the interview process, standardizing anticipated responses, and ensuring
interview questions' validity (Billups, 2021). Adequate interview protocols provide
participants with the support necessary to correctly interpret and respond to interview
questions with detailed and specific information (Braaten et al., 2020). For this study,
participant clarity of the interview questions was necessary to promote quality,
information-rich responses.

Semistructured interviews were used to collect data in this study. Semistructured
interviews are often described as organized or purposed conversations, commonly used to
collect rich, qualitative data (Ahlin, 2019; Bearman, 2019). Semistructured interviews
allow the participants to engage with meaningful questions and prompts that activate
deeper, distinct, and intricate thoughts and experiences relative to a specific phenomenon
(Bearman, 2019). This authentic interaction with participants is flexible, guided by the
natural yet structured flow of questions, prompts, and new findings (Ahlin, 2019).

Semistructured interviews allowed for in-depth, nuanced information directly
from respondents connected to the study's phenomenon and framework (Adeoye-
Olatunde & Olenik, 2021; Ahlin, 2019). These interviews provided more profound

insight into participants' perspectives and experiences. The adaptability of semistructured
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interviews is ideal for exploratory studies as interview's direction can develop to dive
deeper into complex discoveries, retrieving higher levels of rich, quality data (Adeoye-
Olatunde & Olenik, 2021). However, because semistructured interviews allow
participants to explore different relevant areas, consistency across responses may be
reduced, which is a common consideration in this method (Ahlin, 2019).

Professionals currently in the field were interviewed to allow sharing of complex
and detailed data specific to the study phenomenon. When these data were retrieved
directly from sources in the field, the study's trustworthiness increased significantly.
Trustworthiness is strengthened when participants with direct experience of the
phenomenon share detailed accounts during the interview process (Adeoye-Olatunde &
Olenik, 2021; Ahlin, 2019). Using the structured interview protocol, which included
consistent question wording and procedures across all interviews, supported the
collection of adequate data while maintaining consistency, trustworthiness, and
reliability.

To prepare for data collection, an interview protocol was developed (see
Appendix) specific to the study's frameworks, purpose, and RQs. Focusing on the ideals
of culturally responsive teaching (Gay, 2010) and critical consciousness (Freire, 2017),
16 questions and follow-up prompts were formulated for the semistructured interviews.
These questions and prompts were directly derived from this study's problem, purpose,
and framework to allow the RQs to be answered. The main goal of these qualitative
interviews was to fully understand the meaning of the participant's responses (Billups,

2021). The participant responses were validated considering the interview questions were
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appropriate and focused on the study's framework. Information was gathered through
participants' verbal responses during interviews. The exploratory semistructured
interview process yielded sufficient data that were clearly applicable to answering the
study’s RQs.

Procedures for Data Collection

Once participants agreed to the study, they received a reminder of the informed
consent document previously emailed and the steps necessary to provide consent within
the interview. With this document, participants were able to understand their rights within
the study and determine if they would continue through the process. Approximately 3-5
days before the interview process, participants received the study's interview logistics to
adequately prepare for a sufficient time and the appropriate location. Participants
received the option of a video conferencing platform to allow for user preference and
accessibility. Participants engaged virtually through Microsoft Teams. Once the interview
date and time were established, participants received an email with their scheduled
interview information and corresponding meeting link.

The interview protocol was used for all interviews, beginning with the
introduction script (see Appendix). Participants were reminded of the study's purpose, the
previously agreed upon informed consent document, and an approximate time for the
interview, which was expected to take approximately 45-60 minutes. Participants were
informed that the interview would be audio and video recorded for comprehensive data
collection and transcription, although only the audio portion was used for data collection.

A back-up audio recorder was a secondary tool to the video conferencing platform's
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video recording feature in case of technology failure. Participants' identities and
responses were linked to alternate alphanumeric aliases to ensure the confidentiality of
their specific profiles. Participants received insight into the roles of particular Walden
University faculty that would have access to responses from the study. Participants
received a description of the semistructured interview process and had the opportunity to
ask any questions before beginning the interview. Once the participant was ready, the
interview commenced.

This study collected data from audio and video recordings of the semistructured
interviews of 12 participants. The responses gathered in this study provided direct insight
to the participants' descriptions of the phenomenon (Roberts, 2020). The semistructured
interview questions were developed using the study frameworks of critical consciousness
(Freire, 2017) and culturally responsive teaching (Gay, 2010). The follow-up prompts
were guided by specific discussion points outlined in the interview protocol and were
necessary for probing, clarification, and deeper insight into the participants' responses
(see Ahlin, 2019).

Following the semistructured interviews, the Microsoft Teams recordings were
transcribed using Otter.ai, and the transcripts were reviewed to ensure that all questions,
prompts, and responses were captured entirely and accurately. Following the review of
the transcribed interview and the removal of obviously spurious comments and words
like "ah" and "um," participants received a copy to member check their own responses'
accuracy and ensure that their responses truly reflected their answers. Member checking

promotes an increase in the credibility and validity of the participant data (Adeoye-
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Olatunde & Olenik, 2021; Ahlin, 2019). Participants were emailed their transcripts and

asked to make any corrections and return them within 5 business days. No changes were
made during this member-checking process, and all transcripts were therefore considered
accurate as transcribed.

Data collected from the transcriptions were verified through member checking to
ensure the validity and credibility of the participants' responses (see Ravitch & Carl,
2021). No changes were made during this process. After the interviews, participants were
reminded of the confidentiality procedures used throughout and after the process.
Participants' information was securely stored in a password-protected file on a personal
computer and will be securely destroyed 5 years after the conclusion of the study.
Participants received verbal and written expression of gratitude for their participation in
the study, as well as $10 Amazon gift cards virtually, as a thank-you for their time and
efforts. Participants were given contact information should any questions, concerns, or
supplementary insights arise following the interview process, although follow-up data
were not collected.

Data Analysis Plan

For this study, data were collected from semistructured interviews. These
semistructured interviews yielded data to explore the perspectives of novice middle
grades science teachers regarding their cultural awareness and use of culturally
responsive teaching practices to plan and execute science instruction. Through the
analysis of responses from multiple participants, there was an increase the quality and

credibility of the collected data (see Megheirkouni & Moir, 2023).
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Semistructured interview questions were employed to explore participants'
perspectives in a natural, conversational approach that would produce complex and
nuanced data (see Bearman, 2019). The questions of the semistructured interview directly
connected to the study's RQs:

RQ1: How do novice middle grades science teachers describe their experiences
with using CRT to plan and implement science lessons?

RQ2: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan and implement science lessons?

Specific interview questions were developed to reflect the framework and purpose
of the study through distinct terminology, formatting, and concepts. All interview
questions connected to the frameworks of CRT or critical consciousness to ensure
adequate and rich data from the participants' responses. The study's interview protocol
contained the full set of interview questions and follow-up prompts (see Appendix).

After the interviews, the audio recordings were transcribed using the video
conferencing platform’s transcription software, then analyzed. The collected data were
disaggregated using the transcribed interviews and online software. Participants were also
able to member-check their particular interview responses to ensure accuracy. As the data
set was abundant yet detailed, codes, themes, and categories were employed for
organization and enhanced interpretation (Ravitch & Carl, 2021).

The data were coded using the work of Saldafia (2021) and analyzed following

Braun and Clarke's (2006) six-phase process of inductive thematic analysis. This process
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was used to derive relevant themes that aligned with my RQ and the study's literature.
The following six phases were used to guide the study’s data analysis.
Phase 1- Familiarization With the Data

In this phase, I immersed myself into the data. Reviewing the data analytically
and without bias, I gained deeper levels of understanding with the data. I took
supplemental notes while reading and examining all facets of the interview process data.
Phase 2- Generating Initial Codes

In this second phase, I used my preliminary interpretations of the data to form
codes. These initial codes were gathered from the interview responses. Following the
identification of initial pieces of data (Saldafa, 2021), the initial codes were grouped into
secondary codes, which were derived from common words, ideas, and phrases identified
from the initial codes. These acquired secondary codes specifically connected to the
study's RQ and were organized appropriately by main ideas and similarities into initial
themes in the following phases.
Phase 3: Constructing Themes

In this phase, I inductively searched for themes from the data’s codes and
categories. These secondary codes and categories delved deeper into the data, organizing
the data into more significant ideas. Using visual organizers, I coordinated clusters of
categories derived from the initial codes. Then, I developed themes relative to my RQ

based on the correlations of the categories.
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Phase 4: Reviewing Themes

In this phase, I reviewed and finalized the study’s themes and subthemes with the
development of a thematic map. The themes were assessed to ensure that they are
standalone and not overlapping. Additionally, they were assessed for their
appropriateness, and usefulness. I reviewed each theme independently to confirm that it is
supported by sufficient data and relevant to the RQs.

Phase 5: Defining and Naming Themes

I generated clear names of the study’s themes for feasible organization and
identification. The finalized themes contributed to the development of detailed
descriptions that defined clear meanings and connections to the data. Each theme was
specifically designated, defined, and supported with evidence from the responses of the
study’s participants.

Phase 6: Producing the Report

In this final phase, I drafted the report of my findings in Chapter 4. This report
presented themes, provided supporting data, and explicitly aligned the themes to the
study's RQs. The report included quotes from participants that aided in addressing the
RQs guiding this study.

The distinct themes derived from the data's codes and categories were used to
address the study's RQs and explain the study's overall phenomenon (see Ravitch & Carl,
2021; M. Williams & Moser, 2019). In addition, outlier responses and discrepant data
were reviewed against the framework to determine whether they should be included as

their own theme or excluded if not aligned with the study.
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Issues of Trustworthiness

Qualitative research provides a naturalistic opportunity for researchers to make
meaning of human experiences (Adeoye-Olatunde & Olenik, 2021; Megheirkouni &
Moir, 2023). The use of semistructured interviews is beneficial to ensure rigor and thick,
rich data while demonstrating the trustworthiness of the findings (Stahl & King, 2020).
Trustworthiness is essential in qualitative research. For this study, Lincoln et al.’s (1985)
criteria for trustworthiness was applied. These criteria include credibility, transferability,
dependability, and confirmability (Megheirkouni & Moir, 2023).

Credibility refers to the assurance of findings as truthful or valid (Ahlin, 2019).
The credibility of qualitative findings is fundamental because it supports the
interpretation of the collected data. The semistructured interviews increased the validity
of this study by providing in-depth, rich data from sources directly connected to the
phenomenon (see Ahlin, 2019). Credibility of participant responses was enhanced
through prolonged engagement, building trust with participants throughout the study,
which aligns with the literature (Megheirkouni & Moir, 2023; Stahl & King, 2020).
Participants received relevant, open-ended questions, with the use of probes as necessary,
to highlight and clarify details, promote a deeper exploration of content, and ensure the
accuracy of findings (see Roberts, 2020). Higher levels of credibility were established by
checking notes, video and audio recordings, and informal conversations before the
interview, a strategy noted in the literature (Megheirkouni & Moir, 2023).

In qualitative studies, exact replication is unlikely. However, the ability to transfer

findings from one context to another is essential in expanding the understanding of a
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phenomenon (Ahlin, 2019; Megheirkouni & Moir, 2023). Transferability requires

sufficient detailed information to be applied to other settings and with other respondents
(Adeoye-Olatunde & Olenik, 2021). For this study, transferability was supported with the
appropriate selection of participants and the use of questions designed to provide rich,
usable data, consistent with the literature (see Megheirkouni & Moir, 2023). The
participants varied in cultural and educational backgrounds but shared common
experiences. Additionally, participants were asked thought-provoking, open-ended
interview questions to ensure rich, detailed descriptions that may apply to other contexts
(see Stahl & King, 2020).

Dependability refers to the data's consistency or reliability (Ahlin, 2019). Due to
the format of semistructured interviews, dependability may be inconsistent as all
participants' responses vary, leading to distinct follow-up questions and prompts (Ahlin,
2019). Dependability for this study was established with the use of the planned,
organized interview protocol, asking of the same questions in each interview, and noting
any modifications (see Ahlin, 2019; Roberts, 2020). The dependability of the findings
was ensured through the use of consistent processes in the interview protocol

Confirmability legitimizes the research data acquired from the participant's
responses (Adeoye-Olatunde & Olenik, 2021; Megheirkouni & Moir, 2023).
Confirmability is imperative to reflect objectivity to the data, eliminating bias and
misinterpreting findings. Potential biases were acknowledged in order to intentionally
remain objective with the collected data, therefore ensuring confirmability. Leading

questions were omitted in the interview in order to remain objective in questioning.
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Additionally, following the interview, participants were enlisted to member-check
responses and support accuracy (see Megheirkouni & Moir, 2023). Being critically self-
reflexive in assessing personal biases ensured proper, objective data interpretation for this
study, as discussed in the literature (Megheirkouni & Moir, 2023).

Ethical Procedures

To ensure initial ethical access to participants and data collection, proper
documentation was submitted for site authorization by the study district and approval by
the Walden University Institutional Review Board (IRB). Following the IRB approval
(Approval No. 06-21-24-0241635), participants were recruited through email
correspondence to administrators in the study's school district. Additionally, participants
were recruited through posts in educator groups on social media. There was no prior
contact with the participants; however, there may have been common associates within
the field. In this case, the participant's identity and responses were kept confidential.

The assurance of participant privacy was critical throughout the study to build
trust and ensure honest, open responses. Because I did not have a direct association with
the school district, the participants were more willing to share openly and truthfully, with
confidentiality assured. Rapport was established with the participants while maintaining
confidentiality by using aliases in the study's documentation. Participants were aware of
the specific Walden University faculty that would have access to their identity and
responses. After the study, participants' data were securely stored in a password-protected

file on a computer. Any paper documentation was stored in a lockbox. All data and
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documentation will be appropriately disposed of 5 years after the study's conclusion,
following Walden University's policy for data collection.

Since time is valuable yet limited for the education professionals in the study,
participants received compensation as a display of gratitude. Participants who completed
the study received an Amazon gift card. Gift cards were valued at $10 and sent virtually
to the participants.

Summary

This chapter consisted of the study's overall research design and rationale. This
study used a basic qualitative approach to explore the perspectives of novice middle
grades science teachers regarding their cultural awareness and use of culturally
responsive teaching practices to plan and execute science instruction. The chapter also
presented my role as an observer, omitting any personal connections or biases to the
participants and data of the study. Furthermore, this chapter contained the in-depth
recruitment procedures and criteria that was used to engage and select participants for the
study.

Chapter 3 also presented insight into the specific methodology used to collect and
analyze data in this study. A researcher-developed interview protocol was used to ensure
the study's trustworthiness. Semistructured interviews were used as the primary source of
data collection for this study. Semistructured interviews were employed because they
provide a natural, conversational approach to gathering information (see Ravitch & Carl,

2021). This chapter concluded with the specific data analysis procedures, methods of
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ensuring a proper and ethical qualitative study, and a summary. The contents of Chapter 4

will present the collection and analysis of the data, and the results of the study.
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Chapter 4: Results

Introduction

This chapter presents the study findings, based on data collected from
semistructured interviews with novice middle grades science teachers. The findings from
this basic qualitative study address the experiences and perspectives of middle grades (6—
8) science teachers in their first five years regarding their use of CRT to plan and execute
science lessons. The problem that was addressed in this study was that teachers without
sufficient preparation to support culturally diverse learners are teaching middle grades
science (Evans et al., 2020; Schauer, 2021). This study addressed the following RQs:

RQ1: How do novice middle grades science teachers describe their experiences
with using CRT to plan and implement science lessons?

RQ2: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan and implement science lessons?

This chapter will include brief descriptions of participants' educational
backgrounds and current teaching experiences, followed by a review of the data
collection and analysis processes used to uncover the study's themes. Next, the chapter
will include evidence of the data's trustworthiness, followed by the presentation of the
results with tables and participant responses. The chapter will conclude with a summary
of the findings, setting the stage for the recommendations, implications, and conclusions

in Chapter 5.
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Setting

Participants of this study taught in various areas within a Southeastern U.S. school
district. Due to the vast size of the school district, teachers had varying experiences with
district leadership and support received within their school and content area.
Additionally, with the time taken to retrieve and interview participants across the large
school district area, teachers were at various points within their school year. As the
teachers varied in their pacing and benchmark points within their content, their emotions
also varied as they prepared for standardized testing, managed seasonal behavioral
challenges, and dealt with changes within their school administration.

Demographics

There were 12 participants interviewed for this research study. All participants
were middle grades (6-8) science teachers at Title I public schools within a Southeastern
U.S. school district. All of the teachers taught at schools with high populations of English
Language Learners/Multilingual Learners and varying socioeconomic statuses of
students. There were 10 female and two male participants. Additionally, seven of the
participants identified as Black/African American, one as Asian, one as White/Caucasian,
one as Latinx/Hispanic, and two as of mixed race. This demographic information was
collected during email follow-ups while scheduling interviews. As only novice teachers
qualified for the study, all participants were within their first 5 years of teaching.
Participants' ages varied as teaching was a first career for some, and a second for others.

Of the participants, five held a master's degree, and the remaining seven had at

least one bachelor's degree. Many individuals held noneducational degrees and entered



83

the field through various methods, including lateral entry programs. Specifically, three of

the participants obtained certification through a traditional college or university-level

education program. Four of the participants earned certification through the Teach for

America lateral entry program, four completed a district-led residency academy, and one

was certified through their master's program. Each participant received a code for the

study's interview. Table 1 details demographic information of the study's participants and

their schools.

Table 1

Participant Demographics

Participant ~ Certification program Years exp. Grade School description

code . .

A Traditional 5 6h Low SES, urban

B Teach for America <1 gt Varying SES, world
language school, suburban

C District Teacher Residency 1 6, 8t Low SES, high transient
population, urban

D Master of Arts in Teaching 2 7t Low SES, IB school, rural

E District Teacher Residency 2 6t Low SES, urban

F District Teacher Residency 2 6t Low SES, urban

G Teach for America 2.5 7th Varying SES, suburban

H Teach for America 2 6" Varying SES, suburban

1 Teach for America 2 gh Low SES, urban

J Traditional 5 gt Varying SES, global magnet
school, Suburban

K Traditional 5 6h Low SES, urban

L District Teacher Residency 5 6t Low SES, urban
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Data Collection

After IRB approval, the recruitment process involved using social media
platforms and contacting school administrators and district personnel. Because teachers
were out of school for summer break, it was challenging to locate participants directly
through the school systems. Digital recruitment flyers were posted in multiple educator
groups on social media. From the social media groups, there were a surprisingly high
number of responses from potential participants. However, upon further investigation, it
became evident that these individuals did not meet the study's eligibility criteria of being
middle grades (6-8) science teachers within their first 5 years of teaching in the study
district, and they were therefore not qualified to participate. Four participants from social
media qualified for the study after expressing interest, completing the informed consent
document, and the preliminary contact form.

Outreach to district principals, along with snowball sampling, proved effective in
identifying additional participants. Many principals and school administrators were
willing to share contact information for novice teachers, expressing hope that
participation in the study would offer support or opportunities to connect with others. In
total, 12 teachers met the study qualifications, completed the informed consent and
preliminary contact form, and participated in interviews.

Participants received Microsoft Teams links upon scheduling their appointments.
Interviews were arranged across various days and times, including weekday evenings and
weekend mornings, to accommodate availability. Conducting the interviews virtually

provided greater flexibility in scheduling. Each participant was interviewed only once,
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and the semistructured interviews lasted between 40 minutes and 90 minutes. Table 2
displays the data collected from participants.
Table 2

Data Collection from Participants

Participant Date interviewed Duration Pages of transcript
A 10/23/2024 32:20 12
B 11/11/2024 54:32 26
C 10/23/2024 32:26 19
D 10/28/2024 47:53 23
E 12/19/2024 34:21 13
F 12/13/2024 56:46 35
G 12/18/2024 21:57 13
H 12/16/2024 43:07 26
I 03/31/2025 1:16:16 35
J 03/31/2025 56:42 21
K 04/06/2025 23:56 17
L 04/10/2025 1:11:57 56

The virtual interviews were video- and audio- recorded using the Microsoft
Teams software, as well as transcribed through Otter.ai. Additionally, participant
eligibility had already been screened prior to scheduling, based on their responses during
the email follow-ups, where they confirmed after consenting their years of experience,
grade levels taught, and subject area. During the interviews, background information and

observational notes to assist in analysis were also documented and included along with
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each participant's data. All interview materials were securely stored on a password-
protected computer.

Compared to the original plans presented in Chapter 3, there were few variations
in the data collection process. The initial search for participants focused exclusively on
middle grades (6-8) science teachers within their first 5 years of teaching in the school
district, who were certified through traditional teacher education programs. However, a
lack of qualified participants in the district led to a minor revision of the specific
qualifications for the participant pool. To ensure adequate participation and data
saturation, the criteria were broadened to also include teachers who entered the field
through other state and district-wide avenues traditionally used in the area. By including
participants certified through other traditional teaching programs (i.e., Teach for
America, district-led teacher residencies, and master's programs), sufficient data were
collected from 12 qualified participants.

Lastly, following an unusual interview with an impostor participant, I began
screening participants’ background information and email addresses more carefully
during the preliminary email exchanges and prior to scheduling subsequent interviews.
Potential participants initially contacted me by email after viewing my recruitment posts
on Facebook, and this became the first point of screening. For my first interview, the
participant completed all of the necessary preliminary tasks, including the informed
consent document and contact form. During the interview, however, the participant's
responses were exceptional, yet they could not elaborate further. Their responses were

atypical for a novice teacher. The participant provided false statements about their work
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environment, educational background, and their experiences as a teacher in the United
States. After the participant's unexpectedly disconnected from the interview, revisions to
the screening process were implemented. The emails and preliminary contact form
responses of the participants identified through social media were further screened for
inconsistencies, such as mismatches between names and email addresses, overly
embellished descriptions, and errors in spelling, grammar, and formatting. As further
potential participants applied to join the study, most failed to qualify through the
additional screening process. No additional information was gathered prior to receiving
the informed consent document.

My dissertation chair was alerted of the encounter. Following the revisions, there
were no longer any unqualified participants attempting to join the study. The responses of
the unqualified participant were excluded from the study's data. All qualified participants
received their specific interview transcripts to member check their responses and provide
any further feedback as necessary. Following the member checks of the data, no further
responses were retrieved from participants. All interview recordings, notes, and
transcripts were saved in participant folders on a password-protected computer.

Data Analysis

The data were coded using Saldafa’s (2021) qualitative coding methods and
analyzed through Braun and Clarke’s (2006) six-phase process of inductive thematic
analysis. This approach supported the identification of relevant themes aligned with the

study's RQs and conceptual framework. The following six phases guided the analysis.
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Phase 1: Familiarization With the Data

I began data familiarization with multiple close readings of the transcribed
interviews generated through Otter.ai. I recorded analytical notes to capture early
patterns, key ideas, and researcher reflections. This step established a strong foundation
for inductive analysis and the subsequent open-coding approach used to generate the
initial codes.

Phase 2: Generating Initial Codes

In this second phase, I uploaded interview transcripts to the Delve (2024)
software for coding. A total of 645 initial codes were created using Saldafa's (2021)
guidance to identify meaningful segments of text. These codes reflected a range of
participant experiences, values, and concerns related to culturally responsive science
teaching. Many codes directly captured teacher sentiment and reflective statements. For
instance, one teacher expressed, “I feel like I am doing this alone,” reflecting a common
sense of isolation. Others revealed how teachers prioritized relationship-building and
adapted instruction, as seen in the statement, “The first week of school, no content... |
took that week to go through trust and accountability.” Initial codes such as building
student relationships before academic content, adapting lessons for diversity, and
acknowledging demographic disparities exemplified the data's breadth and depth.

In this second phase, I organized the initial codes into 61 secondary codes based
on recurring patterns and language that aligned with the research focus. The 61 secondary
codes, represent recurring ideas and conceptual patterns identified across participant

responses. Secondary codes, such as peer collaboration, linguistic accessibility, real-
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world connections, and representation in curriculum, highlighted standard practices and
challenges. From these secondary codes, broader categories emerged, including cultural
self-awareness, differentiated instruction, and mentorship and support systems,
representing key components of culturally responsive science instruction. These were
used to identify the initial themes.
Phase 3: Constructing Themes

In this phase, I clustered secondary codes into broader categories to reflect deeper
ideas emerging from the data. I used Delve's (2024) organizational tools to support the
development of 13 initial themes grounded in commonalities across participant
responses. These themes were conceptually linked to CRT and novice teaching
experiences. The 13 initial themes, along with the supporting secondary codes, are

presented in Table 3.
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Initial Themes with Sample Supporting Secondary Code

Theme

Secondary codes supporting theme

Navigating teacher identity through cultural
awareness

Designing inclusive and differentiated science
instruction

Incorporating students’ cultural and linguistic
funds of knowledge

Fostering relationships and classroom
community

Empowering student voice and agency in
science

Making science culturally relevant and real-
world connected

Representation and role models in science
curriculum

Planning and assessment practices with a CRT
lens

Professional growth, support, and
collaboration

Systemic challenges and barriers to culturally
responsive teaching

Emotional realities of novice science teachers

Equity-driven motivation and teacher
advocacy

Teacher preparation and the need for
culturally responsive training and support

Cultural self-awareness, teacher Identity
development, reflective teaching practice, teaching
through identity

Inclusive science instruction, differentiated
instruction, differentiating by cultural background,
linguistic accessibility

Valuing multilingualism, utilizing student language
funds, honoring students’ lived experiences

Building relationships with students, classroom
culture of belonging, classroom management
through relationships, peer collaboration

Student voice and agency, student empowerment,
integrating student interest

Culturally relevant examples, real-world
connections, culturally responsive labs, student-
created science projects

Representation in curriculum, representation in
STEM role models, real-life science role models

Culturally-aware lesson planning, responsive
assessment practices, CRT in project-based learning

Mentorship and support systems, collaborative
planning for CRT, learning from diverse colleagues,
CRT professional development

Lack of CRT training, challenges with standardized
curricula, navigating institutional barriers,
addressing the opportunity gap

Emotional toll of insufficient preparedness,
emotional resilience as a teacher, coping with
pressure in tested subjects, professional isolation

Promoting equity through science, culturally rooted
motivation, teacher advocacy for equity

Lack of CRT training, learning from diverse
colleagues, CRT professional development,
mentorship and support systems, professional
development for culturally responsive teaching,

building cultural
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Phase 4: Reviewing Themes

In this phase, I assessed the preliminary themes for clarity, distinctiveness, and
relevance to the study's RQs. Each theme was compared with supporting participant data
and reviewed through the lens of the conceptual framework to determine whether further
refinement or consolidation was necessary (see Braun & Clarke, 2006). This process
helped ensure that the final themes were well-organized, accurate, and aligned with the
study's aims.

While the majority of cases reflected shared experiences and perspectives, a few
presented as discrepant. Discrepant cases in this study were characterized by teachers
who expressed confidence in implementing CRT despite having minimal formal training,
prioritizing academic content over cultural connections, or viewing the standardized
curriculum as sufficient for diverse learners. These perspectives diverged from the
dominant themes of insufficient preparedness, systemic challenges, and the need for
culturally responsive support. While these cases were not representative of the majority,
they were considered during analysis to ensure the themes remained inclusive and
accounted for the diversity of teacher experiences.

Phase 5: Defining and Naming Themes

In this phase, I developed final themes through iterative analysis, grounded in the
study's conceptual frameworks and guided by the central RQs on how novice science
teachers understand and apply CRT. Seven themes were named and defined to capture

their core meanings and relevance to culturally responsive science instruction. Themes
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were evaluated for coherence, consistency, and alignment with the RQs, with a focus on

naming that emphasized clarity and conceptual accuracy. The final themes are as follows:

1.

6.

7.

Reflecting on their cultural awareness and developing an identity that values
culturally responsive pedagogy

Strategically designing and implementing inclusive, differentiated, and
culturally responsive science instruction

Intentionally fostering relationships and building a supportive classroom
culture

Viewing science instruction as a tool for equity and empowerment
Navigating structural challenges and barriers while finding support in CRT
implementation

Valuing cultural responsiveness as essential to effective science teaching

Bridging the gap between teacher preparation and real-world classroom needs

Each theme was supported by multiple examples and aligned with the theoretical

constructs of equity, identity, agency, and responsiveness. These themes synthesized

participant experiences in ways that illuminated not only their instructional choices but

also the emotional and institutional realities they navigated while attempting to

implement culturally responsive science teaching.

The seven themes identified in this study were not only grounded in participant

experiences but also aligned with the theoretical constructs guiding the research. Freire’s

theory of critical consciousness emphasized teachers’ awareness of inequities, self-

reflection, and the need to challenge systemic oppression, while Gay’s framework of
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CRT highlighted cultural awareness, instructional strategies, and equity in practice.

Together, these constructs provided the lens through which participant perspectives were

interpreted. Table 4 presents the alignment of each theme with the theoretical constructs,

demonstrating how teachers’ experiences and practices reflected the principles of both

Freire and Gay.
Table 4

Alignment of Final Themes to Theoretical Constructs

Final theme

Theoretical constructs

Reflecting on their cultural awareness and developing an
identity that values CRT

Designing and implementing inclusive, differentiated, and
culturally responsive science instruction

Fostering relationships and supportive classroom culture

Viewing science instruction as a tool for equity and
empowerment

Navigating structural challenges/barriers

Valuing cultural responsiveness as essential to effective
science teaching

Bridging the gap between teacher preparation and classroom
needs

Freire’s critical consciousness
(awareness of inequities, self-
reflection); Gay’s CRT
(cultural awareness)

Gay’s CRT (instructional
strategies, equity in
curriculum)

Gay’s CRT (building caring
classroom communities)

Freire’s critical consciousness
(science as liberation); Gay’s
CRT (equity focus)

Freire’s critical consciousness
(systemic inequities,
oppression awareness)

Gay’s CRT (CRT as foundation
of good teaching practice)

Freire (critical reflection on
systems); Gay (teacher
preparation for CRT practices)

As shown in Table 4, these themes demonstrated how participants’ perspectives

and practices reflected the study’s theoretical framework. Themes 1 and 6 emphasized
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the role of cultural awareness and identity, consistent with both Freire’s call for critical
reflection and Gay’s emphasis on valuing cultural responsiveness as central to teaching.
Themes 2 and 3 highlighted responsiveness through inclusive instruction and the
development of supportive classroom communities. Themes 4 and 5 connected directly to
equity and agency, illustrating how participants viewed science as a tool for
empowerment while also acknowledging systemic barriers. Finally, Theme 7 bridged the
constructs by linking teacher preparation to classroom realities, underscoring the need for
support that enables novice teachers to enact CRT.

To demonstrate the process of inductively moving from initial themes to final
themes, Table 5 presents examples of excerpts from participant interviews. These
examples illustrate how participant responses were systematically analyzed and
organized to support the development of themes. Not all themes are presented in the table

that follows.
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Table 5

Sample Final Theme Development

Excerpts Contributing initial themes Final themes

“We’re talking about altitude... Tused  Incorporating Students’ Cultural and  Strategically

a clip from Iron Man... and he's
going up in the sky. 'His suit's
freezing up. Why? I guess he's too
high in the sky. What does that
mean? Oh, it must be cold."””

Linguistic Funds of Knowledge
Making Science Culturally Relevant
and Real-World Connected

designing and
implementing
inclusive,
differentiated, and
culturally relevant

(Participant F) science instruction.
“Something as simple as having a Fostering Relationships and Intentionally

morning meeting before you start Classroom Community fostering

teaching... I learned so much from Empowering Student Voice and relationships and

the students... You can’t teach Agency in Science building a

people that you don’t know” supportive

(Participant K) classroom culture

“They push inquiry-based learning...
but don’t provide the time or tools to
do that.” (Participant I)

Systemic Challenges and Barriers to
Culturally Responsive Teaching

Professional Growth, Support, and
Collaboration

Navigating structural
challenges and
barriers while
finding support in
culturally
responsive
pedagogy
implementation

Each of the seven themes that emerged through analysis is defined in detail
below.
Theme 1: Reflecting on Cultural Awareness and Developing an Identity That Values
CRT

This theme captures how novice middle grades science teachers engaged in self-
reflection about their own cultural assumptions and recognized the importance of
incorporating students’ personal backgrounds and real-world experiences into instruction.
Through this process, they began to shape a professional identity rooted in

responsiveness, awareness, and a commitment to equitable teaching practices. This theme
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was articulated by Participant C who noted, “Culturally responsive teaching is
understanding and being aware of the cultural differences of the students and catering to
that their particular needs.”
Theme 2: Strategically Designing and Implementing Inclusive, Differentiated, and
Culturally Responsive Science Instruction

This theme reflects how teachers intentionally crafted science lessons to meet the
diverse cultural, linguistic, and academic needs of their students. Participants described
using a variety of instructional strategies, relatable content, and accessible materials to
ensure that all learners could engage meaningfully with science concepts. This theme was
articulated by Participant E as she emphasized the importance of using visuals,
frontloading vocabulary, and incorporating students’ cultural and linguistic backgrounds
to ensure all learners can access science instruction according to their needs and
experiences.
Theme 3: Intentionally Fostering Relationships and Building a Supportive Classroom
Culture

This theme emphasizes how novice teachers prioritized establishing strong, trust-
based relationships with their students to foster a classroom environment characterized by
respect, care, and a sense of belonging. Teachers described these relationships as
essential for promoting engagement, encouraging risk-taking, and supporting students'
academic and emotional growth. This theme was demonstrated by Participant I, who
highlighted the importance of using the first week of school to build trust, set

expectations, and foster a supportive classroom environment. By committing to



relationships with their students over content early on, teachers created a space where
students felt safe, respected, and ready to engage in learning.
Theme 4: Viewing Science Instruction as a Tool for Equity and Empowerment

This theme reflects how teachers recognized science as a means to challenge
inequities and empower students by affirming their identities and expanding their
opportunities. Participants utilized science content to connect with students' real-world
experiences, foster critical thinking, and promote confidence in their academic success
and beyond. This theme was conveyed by Participant F, who explained that he used
science to help students see themselves as problem-solvers by connecting lessons to
familiar contexts, from movies like [ron Man to challenges in their community, which
helped them feel empowered and recognize that their ideas carried value.
Theme 5: Navigating Structural Challenges and Barriers While Finding Support in
CRT Implementation

This theme captures how teachers encountered institutional and systemic
obstacles, such as rigid curricula, lack of resources, and limited administrative support,

while striving to implement culturally responsive practices. Despite these barriers,
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participants identified moments of encouragement and advocacy that helped sustain their

efforts. This theme was conveyed by Participant B, who voiced her frustration with the

district’s rigid curriculum, explaining that limited accommodations and lack of language

support hinder her ability to meet the needs of her multilingual learners.
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Theme 6: Valuing Cultural Responsiveness as Essential to Effective Science Teaching

This theme highlights how teachers viewed CRT as a foundational element of
good science instruction. Participants emphasized that understanding students’
backgrounds, interests, and ways of knowing was critical to making science accessible,
relevant, and engaging. This theme was articulated by Participant J, who shared their own
experiences moving between schools to highlight the importance of making science
instruction relevant and accessible, emphasizing that culturally responsive teaching is
essential for engaging students who may lack background knowledge or face language
barriers.
Theme 7: Bridging The Gap Between Teacher Preparation and Real-World Classroom
Needs

This theme reflects participants’ perceptions that their teacher preparation
programs did not fully equip them for the cultural and instructional demands of diverse
classrooms. Teachers described learning to apply culturally responsive teaching practices
through on-the-job experiences, collaboration, and ongoing self-reflection. This theme
was illustrated by several participants, including Participant H who acknowledged that
while her teacher preparation covered content knowledge, it did not equip her to teach
culturally and linguistically diverse students, as her training took place in predominantly
white, affluent settings that did not reflect the realities of her current classroom.
Phase 6: Producing the Report

In this phase, I interpreted the final themes through the lens of Freire’s (2017)

theory of critical consciousness and Gay’s (2010) framework of CRT. This inductive
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process moved from descriptive codes to analytically constructed themes that aligned
with the study’s RQs and conceptual framework. To illustrate the connection between
participants’ experiences and the study’s RQs, selected excerpts are presented in the
results section to support and deepen the interpretation of each theme
Evidence of Trustworthiness

Establishing trustworthiness is essential in qualitative research to ensure the
integrity and authenticity of findings (Adeoye-Olatunde & Olenik, 2021; Megheirkouni
& Moir, 2023). Effective strategies of Lincoln et al.’s (1985) four criteria of
trustworthiness, including credibility, transferability, dependability, and confirmability,
were implemented into all data collection processes for this study.
Credibility

Credibility was supported through prolonged engagement with participants, which
helped build trust and allow for deeper exploration of their experiences. Semistructured
interviews with open-ended questions and strategic probing allowed participants to
clarify responses and expand on key ideas. I reviewed audio recordings, field notes, and
informal pre-interview conversations to verify the accuracy of responses and
interpretations. These efforts ensured that the findings accurately reflected participants’
experiences and perspectives (see Ahlin, 2019; Megheirkouni & Moir, 2023).
Transferability

Transferability was established by obtaining participants from varied cultural and
educational backgrounds who shared a common experience as novice science teachers

engaging with CRT. The interview questions were designed to elicit detailed, context-
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rich responses that could be applied to other school settings and similar educational roles.
Thick descriptions of participant experiences were gathered and reported to allow readers
to determine relevance to their own contexts (see Adeoye-Olatunde & Olenik, 2021;
Stahl & King, 2020).
Dependability

Dependability was enhanced through the use of a consistent, organized interview
protocol applied across all interviews. All participants were asked the same core
questions, and any modifications or follow-up prompts were documented to maintain
transparency. The structured yet flexible design of the interview process allowed for
consistency while also accommodating the unique contexts of each participant (see Ahlin,
2019; Roberts, 2020).
Confirmability

Confirmability was addressed by bracketing personal biases and maintaining a
reflexive stance throughout the research process. I avoided leading questions during
interviews and ensured that all responses were grounded in the participant's language
rather than the researcher's interpretation. Additionally, member checking was employed
to validate participant responses, enabling individuals to confirm the accuracy of their
contributions and clarify any potential misrepresentations (see Megheirkouni & Moir,
2023). These strategies promoted objectivity and authenticity in data analysis and

interpretation.
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Results

This section presents the main findings from the interview data, organized into
seven themes shaped by the study’s conceptual framework of CRT and critical
consciousness. Each theme is supported by participant quotes and explanations that show
how the findings relate to the RQs.

RQ1

How do novice middle grades science teachers describe their experiences with
using CRT to plan and implement science lessons?

This RQ was addressed through five final themes that emerged from the data’s
codes and initial themes, as shown in Figure 1. Each theme is supported with codes

retrieved from the interview data.
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Figure 1

Research Question 1 Mind Map: Themes and Supporting Codes

[ Embracing cultural [ Teachers' evolvng ] Identity shaping Differentiation ]

humility and : strategies in science
- instructional choices
responsiveness self-understanding lessons

~ S/

Theme 2. Designing &
Implementing Inclusive,
Differentiated, Culturally
Responsive Science Instruction

Curriculum adaptations| Culturally responsive
to student cultures content integration

RQ1: How do novice middle grades science
teachers describe their experiences with
using culturally responsive teaching (CRT) to
plan and implement science lessons?

Theme 3. Fostering Theme 5. Navigating Structural
Communty-bulkding a3 <_ Relationships & Building Challenges & Finding Support Learning on the job:
instructional strategy Supportive Classroom Culture in CRT Implementation Trial, error, adaptation
Creating a safe, l / l \ Noads forbatter theory and practice
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Collectively, Themes 1, 2, 3, 5, and 7 captured how participants made sense of
their early teaching experiences through the lens of CRT. Their reflections revealed a
journey of growing cultural awareness, purposeful instructional planning, and building
inclusive environments, often while navigating structural barriers and gaps in their
teacher preparation. Through these themes, the data depict how novice teachers actively

work to implement CRT in ways that are both meaningful and responsive to the needs of

their diverse students.
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Theme 1: Reflecting on Cultural Awareness and Developing an Identity That Values
CRT

Theme 1 examines how novice middle grades science teachers developed cultural
awareness and began to shape their teaching identities, grounded in CRT. Data collected
from the semistructured interviews revealed that participants commonly credited their
growth in this area to direct classroom experiences rather than formal teacher preparation.
Highlighting the significance of experiential learning, Participant A shared how most of
the responsive techniques used in her classroom were skills that she developed over the
years through teaching and observing other teachers, stating how the skills “would not
necessarily come from the course I took in college.”

This sentiment was echoed by Participants D and C, who similarly emphasized
that their practical teaching experiences provided more meaningful insight into CRT than
coursework. Participant F reflected that their preparation program addressed culture only
in broad, abstract ways, without guidance on how to integrate it into science instruction,
illustrating the disconnect between abstract training and practical application. Participants
described a deepening understanding of student diversity and an evolving sense of
responsibility to create inclusive, identity-affirming spaces. Participant C defined CRT as
"being aware of the cultural differences of the students and catering to their particular
needs." At the same time, Participant J discussed how "checking himself" and
acknowledging his own biases became a critical step toward becoming the teacher he
aspired to be. Participant I emphasized the need for thoughtful and informed cultural

awareness, stating, “Everyone who is ML does not come from the same country. We
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have students from Peru, Ecuador, Mexico, Dominican Republic, Honduras, and we have
to pick up on those cultural differences.” Participant F shared that talking with students
helped reveal the wide disparities in exposure and experiences, saying, “There is a kid out
there that is going on a family cruise every year, and then I have a kid who has not seen
the arena that's five minutes away from their house.” These examples reinforced how
teachers were learning to view student context not as background information, but as
essential to their planning and instruction.

Teachers also began embracing their own identities as part of the culturally
responsive teaching process. Participant B noted,

I'm showing my students that I have different layers to my identity as well, not

just as their teacher, but as a person... I enjoy showing the kids that it is okay to

be not from America, it is okay to be an immigrant.
Participant E similarly discussed how reflecting on her own identity influenced her
approach to instruction, encouraging students to bring their whole selves into the
classroom. Collectively, participants highlighted the connection between teacher self-
awareness, student identity affirmation, and meaningful science instruction.

These findings align with Freire’s (2017) theory of critical consciousness and
Gay’s (2010) conceptualization of CRT. Participants demonstrated critical reflection
about their identities, classroom practices, and roles in affirming students’ cultural
backgrounds. Their experiences directly address RQ1 by illustrating how novice teachers
described becoming culturally responsive through practice, feedback, and purposeful

engagement with student diversity. Rather than relying on formal instruction, teachers
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developed their understanding of CRT through an ongoing process that involved learning
from students, adjusting their instruction, and rethinking their assumptions. This identity
development process cultivated a strong commitment to equity and inclusion in science
teaching, emphasizing the role of awareness, reflection, and agency in becoming
culturally responsive educators.

Theme 2: Strategically Designing and Implementing Inclusive, Differentiated, and
Culturally Responsive Science Instruction

Theme 2 examines how novice middle grades science teachers intentionally
designed and delivered instruction that was inclusive, differentiated, and responsive to
students' diverse cultural and academic needs. Insights gathered from the semistructured
interviews revealed that participants made deliberate efforts to adapt their teaching
strategies to meet students where they were. Participant A explained,

Usually, it's the vocabulary, because I have several students who are well below

grade level... I teach sixth grade, but have some reading at second and first grade

levels. It is not that they don't know the answer, but they won't understand what
the question's even asking.

She went on, sharing how she often modified activities by using vocabulary
games or simpler tasks for her students receiving special education services. These
modifications, such as focusing on vocabulary and simple sentences rather than lengthy
“read and respond” paragraphs, helped prevent students from feeling overwhelmed and
shutting down, while still building their confidence with the material. Participant C

described adapting her instruction for multilingual learners by using laminated
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vocabulary cards that included both images and definitions. This approach enabled
students to derive meaning from visuals, even if they could not fully comprehend the
terms. She also incorporated partner activities where students compared vocabulary
words, promoting collaboration and reinforcing understanding.

Participant H also highlighted the importance of planning for equity both inside
and outside the classroom. She explained that she incorporated tools such as visuals,
anchor charts, and word banks to make science more accessible for her English language
learners. Beyond instructional strategies, she noted that “the biggest resource that I know
that some people don’t have is internet service,” so she avoided assigning online
homework. Instead, she ensured that tasks were “on paper, and something that is not
going to take you that long,” allowing students to complete them independently even if
family support or technology was unavailable. This intentional planning helped her
identify who truly grasped the material while also creating more equitable opportunities
for participation and success.

Participant F emphasized the importance of using multiple forms of
representation. Repetition through drawing, reading, writing, and exploring reinforced
students’ understanding of the content. These instructional decisions show how novice
teachers implemented strategies to remove participation barriers and make science more
accessible to all learners.

Participants frequently described incorporating students' cultural backgrounds and
everyday realities to make science instruction more relevant and engaging. Participant C

structured vocabulary tasks to include peer collaboration, which promoted both
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comprehension and classroom connection. Participant A explained her use of culturally
familiar examples: “We do many food activities because they connect to their everyday
food items... In the Oreo moon phase lab, when asked who has had an Oreo, everybody
raises their hand.” Participant G described how she incorporated creative expression into
her lessons, stating, “I may add, like, a little rap about one of the topics that we're
speaking on.”

Participant B highlighted how connecting instruction to culturally relevant media
could boost understanding, as she stated,

When you reference it the way the school wants you to, they can't even secure it

in their head. However, once you like reference one word, or like that one TikTok

that they saw a long time ago, they're like, “Oh, wait, this makes total sense.”

These choices reflect how teachers linked abstract science concepts to real-life
experiences in order to support understanding and engagement. Participant E spoke
specifically about meeting students where they were by adjusting lessons based on local,
relatable contexts. She reflected that many students lacked the background knowledge
and vocabulary assumed in the curriculum, so she intentionally front-loaded key concepts
and drew on familiar examples, from weather terms to cultural references, in order to
make science content more accessible and meaningful. This shift toward community-
connected content exemplifies how teachers drew from students’ environments and
backgrounds to enhance the relevance and impact of science instruction.

Teachers employed flexible instructional methods, adapted materials for

accessibility, and incorporated students' cultural knowledge to support their learning.
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These practices directly address RQ1 by demonstrating how novice teachers implemented
CRT when planning and teaching science lessons. While many were still developing
confidence, the data show that participants were already applying CRT principles
intentionally. They designed lessons that reflected students' cultural contexts,
differentiated instruction to meet their diverse needs, and created classroom experiences
that were accessible, relevant, and inclusive.

Theme 3: Intentionally Fostering Relationships and Building a Supportive Classroom
Culture

Theme 3 highlights how novice middle grades science teachers intentionally
fostered relationships with students and cultivated classroom environments grounded in
trust, emotional support, and a sense of belonging. Data from the semistructured
interviews revealed that participants consistently identified relationship-building as
foundational to their instructional practice, particularly when working with culturally and
linguistically diverse learners. Participant H emphasized the importance of creating
inclusive spaces where students felt acknowledged and respected, which in turn
encouraged them to engage more fully with science content.

Participant D described fostering shared ownership by allowing students to select
music during warm-ups, helping them feel like active members of the class community
rather than passive participants. She also provided students with multiple opportunities to
revisit lessons, join small group sessions, and engage in social-emotional check-ins,
recognizing that many faced challenges at home that affected their readiness to learn.

These examples illustrate the intentional strategies teachers employed to foster classroom
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environments that prioritized students’ social and emotional well-being as a foundation
for academic learning.

Participants also described using everyday interactions to support students’ sense
of safety and engagement. Participant G described beginning class with brief check-ins,
showing that even brief moments of personal connection contributed to students’
readiness to learn. Participant F highlighted the value of informal conversations,
describing how casual exchanges about students’ weekends or upcoming events revealed
important insights about their backgrounds and levels of prior knowledge, which in turn
shaped how he introduced new science concepts. Participant A reflected on using
activities and class discussions to learn more about students, noting that even simple
icebreakers, like “get-to-know-you bingo” or students sharing personal experiences
related to science topics, helped her connect with them and understand their backgrounds.
Participant K described how she learned more about students’ lives through simple
routines, explaining, “I get to know my students with something as simple as having a
morning meeting before you start teaching. Talk to the students, ask them how their day
was, ask them who they had dinner with last night.” She also discussed how her moon
journal assignment deepened her understanding of student circumstances. She explained,

With their moon journals, they had to tell me what they were doing when they

saw the moon. I learned so much from the students who couldn't see the moon

because there was no window in their room, or they had to babysit. So, while
they were looking at the moon, they were watching four or five kids. Then,

you had the kids who could sit outside with their father and look at the moon.
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Several participants emphasized the importance of affirming students' identities
and meeting them with compassion and encouragement. Participant B shared,

I consistently show them it's okay to be learning. I’'m currently learning Spanish

from my students... It's okay to fail at this or that when you're learning new

languages and other things. They have fun while they're helping me, and I have
fun while I'm helping them. And that actually helps them learn more about
science.
These insights reflect a common belief among participants that positive relationships
enhance student engagement, build trust, and increase students’ willingness to participate
in learning, especially when they feel seen and valued.

Participants recognized that strong student—teacher relationships were essential to
culturally responsive science instruction. This theme addresses RQ1 by demonstrating
how novice teachers fostered inclusive learning environments by prioritizing student
connection and care. Their experiences suggest that supportive classroom cultures were
intentionally developed through daily practices that emphasized relationship-building,
respect, and inclusion.

Theme 5: Navigating Structural Challenges and Barriers While Finding Support in
CRT Implementation

Theme 5 captures the ongoing tension novice science teachers experienced as
they attempted to implement CRT within educational systems that were often not
structured to support it. Participants described a range of structural barriers, including

time constraints, inflexible and unrealistic pacing guides, limited training, and a lack of
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access to culturally relevant resources. Participant D expressed frustration about being
expected to reach all learners while receiving minimal preparation on inclusive
instruction, noting that while she received some planning support as a new teacher, “it
wasn’t anything in depth as far as cultural type planning,” and professional learning at
her current school focused mostly on basic content rather than multicultural approaches.

Participant C noted that school and district support for multilingual learners often
started and ended with translation tools, and that deeper strategies for inclusive
instruction were rarely addressed. Participant H echoed these limitations, explaining that
a lack of resources often forced her to create her own solutions. Participant F voiced
concern about the lack of support for the academic growth of culturally diverse students,
stating, "More kids of color are coming in under grade level, and I think we are just
passing them along instead of truly educating them."

Despite these challenges, participants identified mentorship, peer collaboration,
and self-directed learning as essential to sustaining their CRT efforts. Participant A
described how informal mentorship helped her tailor instruction, stating, “They were all
super helpful as they would be telling me about the kids, their experiences, what they're
like, and that helps me to kind of gear my instruction more towards them.” Participant F
shared how working with a team that valued inclusion gave him the confidence to try
new approaches. Participant G and Participant H both noted that they regularly sought out
their own resources, such as online communities and culturally relevant materials, when

institutional guidance was lacking.
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Collectively, these insights demonstrate how novice teachers continued to pursue
equity in their science instruction despite the systemic obstacles they faced. Their
narratives reflect a growing commitment to culturally responsive teaching, supported
more by peer mentorship and personal initiative than by formal institutional structures.
This theme addresses RQ1 by highlighting how teachers navigated and resisted structural
barriers in order to implement inclusive science instruction.

Theme 7: Bridging the Gap Between Teacher Preparation and Real-World Classroom
Needs

Theme 7 explores the disconnect novice teachers experienced between their
teacher preparation programs and the realities of teaching culturally and linguistically
diverse students. Across the interviews, participants described widely varying preparation
experiences, with many pointing to inconsistent or insufficient training on how to apply
CRT in actual classrooms. Teachers who completed alternative certification programs,
such as Teach for America, reported minimal focus on instructional strategies that
considered student identity, cultural background, or language differences. Participant B
recalled, “With Teach for America, they told us that we would get time to understand the
curriculum about science before we got in, but mostly that they were not really
responsible for that.” Similarly, Participant F explained the culturally responsive
preparation from his teaching program as, “That’s one of those things where you have to
kind of get thrown into the fire and you learn as you go.” Participant H reflected, “There
was never a time that [ was put into a situation where it was a group of minorities.”

Furthermore, Participant I noted that her preparation program offered very little guidance
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on how to adapt lessons for specific cultural groups or address classroom scenarios that
required such considerations. Instead, she explained, “They really just did the broad
stroke of being culturally aware... so you’re not offending anyone.”

Participants who completed traditional undergraduate certification programs,
district-sponsored residencies, and graduate-level preparation also described variation in
the extent to which their programs addressed CRT. Although a few noted limited
exposure to the concept of cultural awareness, most shared that their training did not
adequately prepare them to teach in classrooms with significant linguistic, cultural, and
socioeconomic diversity. Several participants explained that while they felt confident in
their content knowledge, their preparation programs offered little guidance on how to
connect science instruction to the realities of the diverse learners they now served.

Participant H reflected that while her major prepared her well in science content,
her training did little to address the realities of teaching in culturally and linguistically
diverse classrooms. Her school placements, which were “predominantly White kids... all
sitting down there listening,” were very different from the challenges she encountered in
her current Title I context. She further noted that her preservice training “never... honed
down on a specific group of kids,” leaving her to figure out how to engage students
whose backgrounds required more intentional support than she had anticipated.

Participant J explained, “I don’t feel like I received a lot of good training on what
to do in those situations,” adding that much of his approach to helping diverse students
involved “coming up with things at the last minute and Googling at home.” Participant F

added that although equity is often discussed, teachers rarely receive training on how to



114

apply it in the science classroom. He explained that the professional development he
encountered tended to emphasize theory rather than providing strategies for navigating
the realities of day-to-day instruction. Participant L emphasized, "Experience has been
my best teacher for sure. The classes that I took online and in person could have never
prepared me for actually stepping into the classroom."

While some participants acknowledged being well-prepared in terms of content
knowledge, they emphasized that this did not necessarily translate into readiness to teach
students with diverse cultural backgrounds, learning needs, and real-world experiences.
Participant K reflected, "I was well prepared to understand my content. I was not
prepared to teach it to the students that were in front of me." She described how her
teacher education program focused on idealized classroom scenarios, stating,

All the students were always on the same basic level, lived in ideal family

situations, and all spoke English. No one ever said, what happens if 10 of them

are below level, or one doesn’t speak English, two are homeless, and four of
them just don’t care.
Similarly, Participant J and Participant C expressed that teacher prep left little room for
critical application. Participant C observed, "Maybe it would be better addressed if we
had more people who look like our students running the program and teaching these
teachers how to teach."

To compensate for these gaps, participants leaned heavily on mentorship and

experiential learning once they entered the classroom. Participant A shared, "I would say

95% of what I use in the classroom was just from having a mentor teacher at school.
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Most of what I learned, I don't apply to the classroom." Participant F reflected that novice
teachers were often left to figure things out on their own, describing the experience as
overwhelming and compounded by limited resources and training. At the same time, he
acknowledged that the mentors he had were instrumental in helping him develop
strategies to make science relatable and accessible for his students. Several teachers
emphasized that peer support and culturally affirming mentorship were instrumental in
bridging the divide between theory and practice. Participant L highlighted, "I was very
fortunate to have a support system that honestly looked like me, talked like me, walked
like me."

These insights address RQ1 by highlighting how novice middle grades science
teachers came to understand and implement CRT primarily through hands-on experience
rather than formal preparation. Their narratives revealed a significant disconnect between
what they were taught in teacher education programs and the realities of teaching in
culturally and linguistically diverse classrooms. This gap prompted many to rely on
mentorship, reflection, and trial-and-error as they developed responsive practices that met
the needs of their students.

Themes 1, 2, 3, 5, and 7 collectively address RQ1 by illustrating how novice
middle grades science teachers describe their experiences with CRT in science
instruction. Participants emphasized that developing cultural awareness and a
professional identity rooted in equity (Theme 1) informed their instructional decisions.
As their understanding of CRT deepened, they designed inclusive and differentiated

lessons that reflected students' cultural and linguistic backgrounds (Theme 2) and built
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supportive classroom environments grounded in trust and a sense of belonging (Theme
3). However, teachers faced structural challenges, including limited training, insufficient
institutional support, and a lack of relevant resources (Theme 5), which were further
compounded by inadequate preparation to teach in diverse classrooms (Theme 7).
Collectively, these themes reveal that novice teachers are engaging with CRT through
reflection and adaptation, often relying on their own initiative to meet students' needs.
RQ2

RQ2 asked: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan and implement science lessons?

This RQ was addressed through two final themes that emerged from the data’s
codes and initial themes, as shown in Figure 2. Each theme is supported with codes

retrieved from the interview data.
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RQ2 was examined by analyzing participants' perspectives on the use of CRT to

plan and implement science lessons. Themes 4 and 6 were central to this analysis, as they

reflect how novice teachers perceive the purpose, value, and application of CRT in their

instructional decision-making. These themes provide insight into how teachers

conceptualize CRT as a tool for promoting equity and effective science instruction, and

how their beliefs influence their classroom practices.
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Theme 4: Viewing Science Instruction as a Tool for Equity and Empowerment

Theme 4 illustrates how novice middle grades science teachers viewed science
instruction not merely as the delivery of academic content but as a means to promote
equity, access, and student empowerment. Participants described intentional instructional
decisions aimed at addressing disparities in exposure, resources, and representation.
Several teachers emphasized the importance of accounting for students' socioeconomic
backgrounds when designing lessons. Participant A explained how she planned for
opportunity gaps by ensuring all students could participate in activities, sharing,

With the Oreo moon phase lab, I’'m providing materials for them and not

expecting them to bring it in, because then, if [ was like, 'Oh, well, you can't

do the lab if you don't bring Oreos,' then children who don't have access to

that, they're robbed of that opportunity. I plan for these gaps by being mindful

of what I think they have access to, as well as any limitations they might have.
Similarly, Participant D acknowledged how material barriers influenced learning, stating,
"If you are worried about your academics, but you don't have supplies that you need to
take notes or write stuff down, now you're missing that piece academically."

Participants often saw it as their responsibility to bridge gaps in student
experience through science. Participant E emphasized the importance of supplementing
students’ limited experiences by intentionally integrating background knowledge into
classroom instruction. She explained,

You have to try to bring those things into the classroom, which they may not be

able to get outside the classroom or the school. Try to see if you can provide some
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of that background knowledge here in the school, even if it's just exploratory.

Let's take a trip on the computer to explore or learn about different things you

may not have had firsthand experience with.

She continued by describing an instructional example in which students explored the
Blue Creek rainforest in Belize through virtual resources, studied the region’s animals
and plant life, and created their own visual representations to imagine what the
environment might be like. These instructional approaches allowed students to explore
and envision worlds beyond their everyday experiences.

Participant G reflected on a similar challenge when teaching weather concepts,
noting, “One time I was talking about a land breeze and sea breeze, and I realized that
some students haven't really been to the beach.” This awareness prompted teachers like
Participant G to adjust their lessons by embedding sensory experiences, visuals, or
alternative analogies to help students grasp unfamiliar phenomena. Participant I shared
how she connected science to students’ lived environments, stating,

I know we were talking about ecosystems... So [School Name] is an ecosystem in

itself. What does that look like? So, if you're talking about niches and roles,

what's your role as a student in the classroom? What's your role as an eighth
grader in the school? So, trying to bring it to their level, to the place that is
tangible.
These kinds of localized examples made science more concrete, accessible, and relevant
to students’ daily lives. These strategies fostered deeper understanding while also

affirming students’ identities.
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The perspectives of novice middle grades science teachers revealed that they
viewed CRT as a critical tool for advancing equity and student empowerment in science
education. Participants described using CRT to affirm students’ identities, close
opportunity gaps, and ensure content was accessible and meaningful. By planning lessons
that reflected students’ cultural backgrounds and everyday experiences, they aimed to
create inclusive, engaging, and equitable learning environments. These insights directly
address RQ2 by illustrating how novice teachers perceived CRT as a central and
necessary element of planning and delivering science instruction that fosters equity,
relevance, and student empowerment.

Theme 6: Valuing Cultural Responsiveness as Essential to Effective Science Teaching

Theme 6 reflects how participants came to view CRT as an essential component
of effective science instruction rather than an optional strategy. Across interviews,
teachers described CRT as central to building understanding, fostering engagement, and
ensuring that science lessons were inclusive and relevant. Participant C described CRT as
"just good teaching," while Participant G noted that when students are unable to connect
to the content culturally, they lose interest and disengage.

Participants emphasized the need to ground science instruction in students’ real
lives. Participant L observed that “real-world examples look different to different
people,” underscoring the importance of aligning instruction with students’ cultural
contexts and everyday experiences. Participant F shared, “My students are always asking,
‘What do I need this for?” So, when I can have them understand that this meets you in

real life, you’ll understand that I’'m giving you tools for your tool belt for life.” He also
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criticized the “one-size-fits-all” approach, stating how districts think their students are
“just like a gray blob...same kind of deal, and we all come from the same walks of life”
and how that mentality just doesn't work.

Many participants noted that embracing CRT helped strengthen their professional
identity. Participant J explained, “When you build that relationship, they’re a little bit
more forthcoming and sharing things with you, and you can build on from that.”
Participant K added, “You can’t teach people that you don’t know,” emphasizing the
importance of understanding students’ backgrounds. Participant E echoed this, noting that
while science can feel universal, it often misses opportunities to reflect students’ diverse
backgrounds and could be made more meaningful by drawing on their cultural
experiences.

Participants also expressed a desire for more high-quality and practical support
and professional development. Participant K called for "real professional development,
not a band-aid," that explores ways to reach culturally diverse learners. B1 advocated for
more Spanish-speaking teachers to support diverse populations, highlighting the need for
more representative staffing. Together, these insights address RQ2 by demonstrating how
novice science teachers viewed CRT as an integral part of their instructional planning and
delivery. Their experiences reflect a commitment to combining academic rigor with
cultural relevance, which they identified as essential elements of equitable science
teaching.

Themes 4 and 6 collectively offer important insight into how novice middle

grades science teachers conceptualize and implement CRT in their instructional practice.
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Participants consistently viewed CRT not as an optional practice, but as an essential
aspect of effective science teaching. Theme 4 highlights how teachers used science
instruction as a vehicle for equity and empowerment by linking content to students’ real-
world experiences and cultural contexts, fostering access, relevance, and agency. Theme
6 builds on this perspective, illustrating how participants saw CRT as central to their
professional identity and essential for fostering student engagement, comprehension, and
achievement. Together, these themes directly address RQ2 by demonstrating that novice
teachers view CRT as a foundational approach to planning and delivering science
instruction in diverse classrooms.
Summary

The findings presented in this chapter offer insight into how novice middle grades
science teachers understood and enacted CRT within their instructional practice. In
response to RQ1, participants described developing cultural awareness and a professional
identity that prioritized equity through classroom experiences rather than formal teacher
preparation. They emphasized the importance of building strong relationships with
students, adapting instruction to meet diverse needs, and making science accessible and
relevant. Teachers navigated structural barriers, such as limited resources, demanding
instructional frameworks, and inconsistent support, and often relied on their own
reflection, mentorship, and problem-solving to implement culturally responsive
strategies.

RQ2 focused on teachers' perspectives regarding how they used CRT to plan and

implement science instruction. Participants viewed CRT as critical and essential to
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effective instruction. They described science as a tool for empowerment, representation,
and real-world application, using content to affirm students' cultural identities and
promote engagement. Teachers viewed relevance, inclusion, and student-centeredness as
guiding principles in their planning, often drawing on students' cultural backgrounds and
experiences to enhance learning and foster a sense of belonging.

Chapter 5 will contain an interpretation of these findings within the context of
existing literature and conceptual frameworks. It will also include a discussion of the
implications for teacher preparation, professional development, and science instruction.
Finally, the chapter will include recommendations for policy and practice to support

culturally responsive teaching in middle grades classrooms.
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Chapter 5: Discussion, Conclusions, and Recommendations
Introduction

The purpose of this basic qualitative study was to explore the experiences and
perspectives of middle grades (6—8) science teachers in their first 5 years of teaching
regarding their use of CRT to plan and implement science lessons. This study followed a
basic qualitative approach to examine how novice teachers interpreted their classroom
experiences with culturally diverse populations and how those experiences shaped their
instructional decisions. A basic qualitative design was appropriate for this study because
it supported an in-depth exploration of how participants understood and reflected on their
real-world teaching contexts (see Merriam & Tisdell, 2016). Semistructured interviews
were conducted with novice science teachers, and thematic analysis was used to interpret
their perspectives through the conceptual lenses of CRT (Gay, 2010) and critical
consciousness (Freire, 2017).

This study was conducted in response to the increasing need for science teachers
who are prepared to meet the needs of culturally diverse student populations. Despite
growing diversity in U.S. classrooms, many novice teachers enter the profession without
the specific tools or mindsets needed to implement culturally responsive practices
effectively (Lomeli, 2021; Moore et al., 2021). By examining authentic teacher
experiences, this study aimed to address gaps in the literature and inform improvements
in teacher preparation and professional development. The findings may contribute to a
stronger foundation for developing teachers who are better equipped to implement

culturally responsive science instruction.
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The findings from this study revealed that novice science teachers often
developed their understanding of CRT through personal reflection, classroom
experiences, and ongoing adjustments to their instructional practices. Participants
described specific strategies they used to meet the needs of diverse learners and
emphasized the importance of relationship-building and inclusive practices. While many
expressed a strong commitment to CRT, they also identified institutional barriers and
limitations in their preparation programs. Overall, the findings illustrated how novice
teachers implemented culturally responsive practices while navigating challenges related
to training, support, and real-world application.

Interpretation of the Findings

From the semistructured interviews, data were collected to answer the following
RQs:

RQ1: How do novice middle grades science teachers describe their experiences
with using CRT to plan and implement science lessons?

RQ2: What are the perspectives of novice middle grades science teachers
regarding the use of CRT to plan implement science lessons?

Based on the data analysis, seven key themes were identified. To answer the
study's RQs, the seven themes identified are as follows:

1. Reflecting on cultural awareness and developing an identity that values CRT

2. Strategically designing and implementing inclusive, differentiated, and

culturally responsive science instruction
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. Intentionally fostering relationships and building a supportive classroom

culture

Viewing science instruction as a tool for equity and empowerment
Navigating structural challenges and finding support in CRT implementation
Valuing cultural responsiveness as essential to effective science teaching

Bridging the gap between teacher preparation and real-world classroom needs

The findings from this study provide a clear look at how novice middle grades

science teachers described and used CRT in their classrooms. Teachers’ experiences

highlighted the role of personal reflection, instructional choices, and real-world teaching

challenges in shaping how they approached CRT. These themes provide the basis for

interpreting how participants’ perspectives support, expand upon, or challenge the current

literature on culturally responsive science teaching and teacher preparation.

Theme 1: Reflecting on Cultural Awareness and Developing an Identity That Values

Culturally Responsive Teaching

The findings showed that novice science teachers engaged in intentional reflection

to better understand their own cultural perspectives and how these influenced their

teaching practices. This aligns with the findings of Lindo and Lim (2020) and Wilcoxen

et al. (2021), who emphasized that through these reflections, PSTs (preservice teachers)

understand their impact on culturally and linguistically diverse students, leading to a

deeper connection to culturally responsive teaching. The participants in this study

described learning to value CRT as a gradual process that involved examining their

beliefs, building cultural awareness, and redefining their teaching identity. This reflects
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Kondo’s (2022) position that teacher preparation programs must ensure that teacher
candidates achieve mastery of cultural awareness and critical consciousness. Similarly,
the participants’ recognition of the importance of honoring students’ cultural assets
supports Brady and Esmail’s (2019) finding that teacher candidates must identify and
reflect on their personal perspectives to assess the adequacy of their cultural
understanding. These findings confirm that reflection and cultural awareness are essential
components of developing a professional identity that prioritizes CRT.
Theme 2: Strategically Designing and Implementing Inclusive, Differentiated, and
Culturally Responsive Science Instruction

The findings from this study support the importance of intentional lesson planning
that incorporates students’ cultural backgrounds and real-world experiences. Participants
described designing lessons that made abstract science concepts more tangible and
relevant by linking them to students’ everyday lives, aligning with research which states
that in culturally responsive science classrooms, students are able to link abstract
scientific ideas to real-world, concrete experiences (Kim et al., 2021). Participants also
emphasized differentiated instruction, student choice, and community-connected content,
aligning with Barron et al. (2021) and Madkins and McKinney de Royston’s (2019) claim
that teachers incorporate the students’ prior knowledge and experiences as learning
resources into their daily classroom activities, instruction, and assessment. These student-
centered strategies often involved collaboration and group work to promote deeper
engagement and shared responsibility, which is supported by research stating that as

students work collaboratively, they increase their engagement, accountability, and
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concept retention (Barron et al., 2021; Tanase, 2022). By designing culturally relevant
and inclusive lessons that reflect students’ realities, participants contributed to the
literature on effective implementation of CRT in science classrooms and demonstrated
how responsive lesson design can support student motivation and achievement (see Kim
etal., 2021; D. R. Williams et al., 2018).
Theme 3: Intentionally Fostering Relationships and Building a Supportive
Classroom Culture

Participants in this study described the importance of fostering meaningful
relationships with students and creating a supportive classroom community, which
reflects core elements of CRT. Supported by literature, culturally responsive science
teachers begin by creating safe, supportive learning environments and work to build
strong relationships with students, families, and communities (O'Leary et al., 2020; D. R.
Williams et al., 2018). This emphasis on relationship-building was also evident in how
participants learned about students’ interests and backgrounds to make science relevant
and personal. Tanase (2022) and D. R. Williams et al. (2018) emphasized that through
activities, surveys, and discussions, teachers learn about students’ backgrounds and make
science relevant and cultural for their diverse learner population. Professional learning
experiences contributed to participants’ growth in this area, as B. Brown et al. (2020)
found that novice teachers who participated in design-based professional development
enhanced their abilities to build effective relationships with diverse learners. These

relationship-based practices support the research showing that when teachers value
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students’ home lives and communities as assets, they cultivate a classroom culture that
fosters academic growth and cultural pride (Barron et al., 2021; Dodo Seriki, 2018).
Theme 4: Viewing Science Instruction as a Tool for Equity and Empowerment

Participants described using science instruction as a vehicle to advance equity and
empower their culturally and linguistically diverse students. They recognized that
Eurocentric and westernized science content, assessments, and instruction often fail to
reflect students’ lived realities, which contributes to persistent achievement gaps (see
Garvin-Hudson & Jackson, 2018; Kayser et al., 2020). Their efforts to integrate culturally
responsive practices enabled students to connect science content to their personal
interests and cultural backgrounds, fostering pride, empowerment, and greater
confidence, as supported by the literature (Barron et al., 2021; Pejaner & Mistades,
2020). Participants also described efforts to help students view science as meaningful
beyond the classroom, aligning with findings showing that culturally responsive science
encourages students to recognize their ability to use science to address inequities and
promote social change, such as in Madkins and McKinney de Royston (2019) and
Pejaner and Mistades (2020). These instructional decisions supported students in forming
strong science identities and viewing themselves as capable scientists and agents of
change, reinforcing research by Barron et al. (2021) and D. R. Williams et al. (2018).
Theme 5: Navigating Structural Challenges and Barriers While Finding Support in
CRT Implementation

Participants described structural challenges that hindered the implementation of

CRT in science, including strict pacing guides, standardized testing, and limited access to
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multicultural science materials. These concerns mirror findings in the literature, where
science education is often characterized as acultural, relying on Eurocentric content and
assessments that overlook students’ identities and lived experiences (Dodo Seriki, 2018;
Garvin-Hudson & Jackson, 2018). This echoes J. C. Brown and Livstrom (2020) and
Madkins and McKinney de Royston (2019), who explained that standardized testing and
norm-referenced grading perpetuate the science achievement gap for diverse students,
thereby limiting equity in instructional design. Despite these systemic barriers,
participants highlighted the value of peer collaboration and professional learning
communities, aligning with Borrero et al. (2018), who found that support networks
enable novice teachers to navigate school demands while pursuing culturally responsive
goals. Participants also viewed CRT as a means to affirm students' cultures and counter
marginalizing practices, supporting Wallace et al. (2022), who argued that teachers must
actively challenge systemic inequities. Through collaboration and a commitment to
inclusive instruction, participants worked to push past institutional constraints and foster
equitable science learning environments.
Theme 6: Valuing Cultural Responsiveness as Essential to Effective Science
Teaching

Participants emphasized that CRT is essential, not an add-on, for effective science
instruction in today’s diverse classrooms. They described how CRT shifts the focus from
teacher-directed instruction to student-centered learning, where students’ cultural
identities, real-world experiences, and interests inform and enrich science learning.

Research supports this view, indicating that when educators integrate students’ cultures
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and interests into instruction, students show improved attitudes, greater cultural pride,
and higher science achievement (Madkins & McKinney de Royston, 2019; Wallace et al.,
2022). Studies by Kayser et al. (2020) and D. R. Williams et al. (2018) showed that
culturally responsive science instruction increases student motivation, engagement,
content mastery, and test scores. One study revealed that when students were encouraged
to design science inventions using culturally familiar materials, they not only gained a
deeper understanding of the concepts but also felt value in their family and cultural
identity (Kim et al., 2021). Teachers who implement CRT create inclusive learning
spaces where students draw from their funds of knowledge and community experiences
to make meaningful connections between science content and their own lives (McGlynn
& Kelly, 2018; Tanase, 2022). These findings make it clear that cultural responsiveness is
not just beneficial, but critical to making science instruction equitable, relevant, and
empowering for all students.
Theme 7: Bridging the Gap Between Teacher Preparation and Real-World
Classroom Needs

Many participants described feeling underprepared to implement CRT due to the
limited and often surface-level treatment of cultural responsiveness in their teacher
preparation programs. While CRT may have been introduced in theory, participants
consistently noted that it was rarely woven into science-specific coursework or connected
to the realities of diverse classrooms. This gap mirrors findings from Aronson (2020) and
(Meadows, 2021), who observed that novice teachers are expected to display levels of

practice and instruction similar to experienced teachers but lack adequate support and



132

training. Participants’ experiences echoed this disconnect, as they were often held to high
instructional expectations without the tools or training to meet them. This aligns with
research showing that science teacher education often misses the mark on addressing the
cultural aspects of teaching, leaving teachers without the strategies needed to create
equitable, student-focused learning environments (Pejaner & Mistades, 2020; Wallace et
al., 2022). These findings highlight how inconsistent and underdeveloped preparation
limits new teachers’ ability to confidently and effectively bring CRT into their science
classrooms.

Despite this gap, participants pointed to the power of continued support,
particularly through mentoring, collaboration, and well-designed professional
development. Teachers who received hands-on training and space for self-reflection
shared that they felt more prepared to incorporate students’ cultural knowledge and
experiences into their science instruction. This supports findings by Austin et al. (2019),
who found that teacher effectiveness, teacher self-efficacy, student motivation, and
ultimately student achievement improved after participants engaged in a year-long
professional learning program focused on CRT. Participants’ reflections reinforced that
CRT skills grow best through ongoing learning, thoughtful mentoring, and authentic
classroom practice, rather than through one-time lessons in teacher preparation courses.
Their insights are consistent with Wallace et al. (2022), who emphasized that
implementing culturally responsive science instruction calls for more than awareness. It

requires dedication, practice, and intentional support. These findings highlight the
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pressing need for teacher preparation and professional learning programs to bridge the
gap between expectations and the practical realities faced by novice teachers.
Interpretation of Findings Through the Lens of Freire’s Theory of Critical
Consciousness

The findings across the seven themes reflect a growing sense of critical
consciousness among novice middle grades science participants, aligning with Freire’s
(2017) call for educators to recognize and respond to social, political, and educational
inequities. Participants demonstrated critical reflection by questioning traditional,
Eurocentric science practices and instead advocating for instruction that acknowledges
students' cultural identities and real-world experiences. Similar to Garvin-Hudson and
Jackson (2018), participants believed that students are not just able to do science work,
but become scientists when instruction reflects who they are. This mindset aligns with
Freire’s belief that awareness is the first step toward transformation. Participants began to
reimagine their roles not just as content deliverers, but as equity-focused educators acting
in service of liberation through culturally relevant learning.

Participants also demonstrated political efficacy, particularly in their commitment
to culturally responsive teaching despite structural barriers such as standardized testing,
rigid pacing guides, and limited multicultural resources. They leaned on peer support and
professional learning networks to sustain their culturally responsive goals even in the
absence of institutional backing. Reflecting the findings of Austin et al. (2019), teachers
relied on each other for ideas and shared resources to help navigate challenges with

pacing guides and school curriculum. These actions reflect Freire’s concept of
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transformative practice, which involves reflection and action working together to
challenge inequities. Participants used this approach to prioritize student voice, equity,
and inclusive science instruction in real and tangible ways.

The final themes revealed how participants moved from awareness to intentional
implementation by embedding cultural responsiveness into their science teaching. Rather
than viewing CRT as an optional enhancement, participants described it as essential to
promoting student engagement, identity development, and success. Still, they noted that
their teacher preparation programs did not provide consistent or adequate training in these
practices, leaving them underprepared to support diverse learners. This confirms Freire’s
assertion that meaningful change requires more than knowledge; it requires critical
reflection, intentional dialogue, and sustained action. Through this process, participants
expressed a commitment to delivering science instruction that is equitable, affirming, and
culturally responsive.

Limitations of the Study

This study focused on the perspectives and experiences of novice middle grades
science teachers, which means the findings may not apply to teachers in other grade
levels, subject areas, or stages of their careers. The small sample size, while appropriate
for a basic qualitative design, naturally narrowed the range of voices included. While the
study aimed to gather rich, detailed insights, the limited group of participants means the
findings reflect a small portion of the overall teaching population. Rather than
generalizing to all teachers, the goal was to better understand how CRT was understood

and used by this specific group of novice science teachers.
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The study relied only on self-reported data from interviews, which can introduce
response bias. Participants may have shaped their responses to reflect what they thought
was expected or viewed as positive, especially around culturally responsive practices.
This concern was noted in Chapter 1, as participant responses were inherently shaped by
their own experiences and preparation, which may have influenced how they described
their use of culturally responsive practices. The variety in participants’ educational
backgrounds and training programs also may have affected the depth of their answers.
Because interviews were the only data source, the study did not include other forms of
evidence like classroom observations or teaching materials that could have added another
layer of understanding.

As the sole researcher, my own background in education may have influenced
how I interpreted the data. To support trustworthiness and reduce bias, I followed a
consistent coding process, maintained detailed notes during analysis, and made sure my
codes stayed closely connected to the framework of critical consciousness. I also used
member checks to help confirm the accuracy of participants’ responses. These steps
helped improve the study’s credibility, even though the absence of additional coders and
data sources remains a limitation.

Recommendations

The results of this study offer insight into the culturally responsive teaching
practices of novice middle grades science teachers. However, the narrow focus on novice
middle grades science teachers limits the extent to which the findings can be applied to

other grade levels, subjects, or experience levels. Future research should consider
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exploring culturally responsive science teaching across a broader range of teaching
contexts, including elementary and high school levels, and among teachers with more
years of experience. Studies involving a more diverse sample of participants, including
those from different geographic regions, school types (e.g., charter, magnet, rural), or
training pathways, could provide additional perspectives to strengthen and expand the
current findings.

Another valuable direction for research includes investigating the long-term
development of CRT among science teachers. Future studies might follow novice
teachers across their early years in the classroom to examine how their culturally
responsive practices evolve over time. This type of follow-up research could provide a
deeper understanding of how mentorship, professional development, school context, and
lived classroom experiences shape teachers’ growth. In particular, examining how
teachers’ beliefs and instructional strategies shift as they gain experience may offer
important insights into supporting and retaining teachers committed to equity-focused
science education. Additionally, further research could explore how specific supports—
such as instructional coaching, learning communities, or equity-centered science
curriculum—impact the development and enactment of culturally responsive teaching.

Future studies should also explore how science teacher preparation programs
address CRT in subject-specific ways. This study suggests that science-specific training
on CRT is inconsistent or lacking altogether. Investigating the content and structure of
teacher education programs, particularly their attention to equity-based science

instruction, may help identify key leverage points for improvement. Researchers could
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also examine how teacher educators’ own conceptualizations of CRT influence the
preparation of preservice teachers. Finally, while this study centered on teacher
perspectives, future research may benefit from including the voices of students and
school leaders to provide a more holistic understanding of how CRT plays out in science
classrooms. Incorporating multiple perspectives would strengthen the field’s
understanding of what effective, inclusive science teaching looks like in practice and how
it can be cultivated within schools and educator preparation programs.

Implications
Potential Impact for Positive Social Change

This study has the potential to contribute to positive social change by amplifying
the voices and experiences of novice middle grades science teachers who are actively
working to implement CRT. Their reflections reveal how novice educators are
developing equity-focused mindsets, creating inclusive classroom environments, and
designing instruction that affirms and reflects the diverse cultural backgrounds of their
students. These practices can influence how students see themselves in science,
strengthening their sense of belonging and encouraging deeper engagement with
scientific learning.

At the individual level, this research may contribute to improved student
participation, identity affirmation, and academic confidence, particularly among those
historically underrepresented in STEM fields. For novice teachers, the findings highlight
the importance of self-reflection, relationship-building, and responsive planning, offering

a model for how new educators can begin implementing CRT despite structural
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challenges. At the school and organizational level, these insights may inform mentoring
programs, professional development opportunities, and support systems that position
cultural responsiveness as central to effective science instruction. These findings may
also inform middle grades science teacher preparation and professional development by
highlighting the practices and supports novice teachers need to create inclusive, culturally
affirming classroom environments.

Additionally, the conclusions of this study may offer a framework for reimagining
teacher preparation and ongoing training to better meet the needs of culturally and
linguistically diverse students. By focusing on the authentic experiences of novice
teachers, this research may guide policy and curricular decisions that prioritize equity,
student-centered learning, and real-world relevance in science education. Ultimately,
these shifts may empower educators to challenge systemic inequities, foster inclusive
learning environments, and support transformative change in schools and communities.
Methodological, Theoretical, and Empirical Implications
Methodological Implications

This study contributes methodologically by showing how authentic, in-depth
qualitative interviews can reveal the real-world classroom experiences of novice science
teachers using CRT. The design allowed teachers to express their instructional choices
and cultural reflections in their own words, offering insight that quantitative measures
may overlook. Through detailed notes, consistent reflection, and alignment with the
study’s conceptual framework, the data analysis prioritized transparency and rigor. This

approach demonstrates how participant voice can be elevated to inform equity-focused
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educational research. Gay (2010) highlighted the value of capturing teacher perspectives
to deepen our understanding of culturally responsive instruction, and the present study
builds on that foundation by focusing on novice educators’ firsthand experiences. Future
research can continue using this model to study how novice teachers build their
pedagogical identities in real-time while also supporting the development of culturally
responsive teaching practices in diverse classroom contexts.
Theoretical Implications

Using Freire’s (2017) theory of critical consciousness, this study revealed how
novice science teachers engaged in reflection, cultural awareness, and deliberate
instructional action. Participants described how gaining a deeper understanding of their
students' cultural backgrounds prompted them to question prior assumptions and adjust
their science instruction to be more inclusive. These practices align with Ladson-
Billings’s (1995) view that culturally relevant teaching is not simply about curriculum but
also about teachers’ mindsets and responsiveness. The findings also support research
suggesting that transformative teaching is rooted in critical reflection and action
(Madkins & McKinney de Royston, 2019). Additionally, professional development
opportunities that prioritize reflection, adaptability, and CRT support teachers’
development of critical consciousness and effective practice (Borrero et al., 2018;
Hayden & Gratteau-Zinnel, 2019). These findings demonstrate that equity-driven
theoretical frameworks can meaningfully inform the instructional practices and

professional growth of novice science teachers navigating diverse classroom contexts.
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Empirical Implications

Empirically, this study addressed a clear gap in the literature by focusing on
novice middle grades science teachers, a group often overlooked in CRT research.
Participants frequently shared that their teacher preparation programs provided minimal
guidance in applying CRT to science instruction, leaving them underprepared for the
realities of diverse classrooms. Many described learning to incorporate culturally
responsive practices through mentorship, trial and error, and direct student interactions
rather than through formal coursework. These findings echo the concerns of Borrero et al.
(2018), Arroyo et al. (2020), and Chaney et al. (2020), who emphasize that novice
teachers often learn CRT through experiential means, without adequate structural
support. Participant insights validated this disconnect, reflecting a clear need for teacher
education programs to better align theoretical instruction with the practical demands of
teaching in culturally and linguistically diverse contexts.

These insights reinforce the need for teacher preparation and professional
development programs to incorporate authentic, classroom-based CRT experiences and
scaffold reflective practice. Participants’ experiences support previous research
suggesting that professional growth in CRT often emerges from intentional reflection,
collaboration, and contextual responsiveness rather than prescribed methods alone
(Borrero et al., 2018; Hayden & Gratteau-Zinnel, 2019). To ensure equitable science
instruction early in their careers, novice teachers need targeted training and practical
support to help them navigate the complexities of culturally and linguistically diverse

classrooms. Career teachers may also benefit from continued exposure to CRT models
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that are grounded in classroom realities, ensuring sustained relevance and effectiveness.
This study contributes empirical evidence that highlights the importance of bridging
preparation with practice to promote equity-focused science instruction from the start.
Recommendations for Practice

Based on the findings of this study and supported by relevant literature, the
following recommendations are offered to improve the preparation and support of novice
middle grades science teachers implementing CRT. These practices aim to enhance
teacher self-efficacy, strengthen instructional relevance, and promote equitable science
learning environments.
Integrate Authentic, Classroom-Based CRT Training Into Teacher Preparation
Programs

Many novice teachers entered the classroom without formal training in CRT,
instead learning by trial and error, observation, and collaboration. This gap aligns with
research by J. C. Brown and Livstrom (2020), who noted that many science teachers exit
preparation programs without adequate CRT training. Integrating hands-on, classroom-
based CRT experiences into teacher preparation programs will help teachers better
connect culture to science content and build confidence in their instructional decisions.
Develop Professional Development Opportunities That Center on Culturally
Responsive Science Instruction

Participants described how their confidence grew when professional development
was ongoing, relevant, and rooted in their classroom experiences. Teachers need

sustained opportunities to strengthen their CRT competencies, particularly in the context



142

of science instruction. Professional development that is iterative, practical, and
responsive to teachers' needs can build their self-efficacy and support culturally
responsive teaching practices.
Establish Structured Mentorship Programs for Novice Science Teachers

Several participants emphasized the value of learning from more experienced
colleagues. Mentorship programs can provide crucial support for navigating challenges,
building CRT competencies, and promoting reflective practice. Structured mentorship
also fosters a culture of collaboration and sustained professional growth in science
education.
Provide Collaborative Planning Spaces Where Novice Teachers Can Co-Develop CRT
Lessons

Novice teachers in this study expressed a desire to collaborate with colleagues to
design responsive, relevant science lessons. Planning spaces allow teachers to share
strategies, troubleshoot challenges, and learn from diverse perspectives. These
environments promote shared responsibility and foster stronger implementation of CRT.
Incorporate CRT-Focused Reflection Tools into Regular Teacher Support Systems

Reflection played a key role in how teachers in this study developed their
understanding of CRT. Embedding tools such as CRT self-assessments or guided
reflection protocols into coaching sessions, team meetings, or PD can promote critical
thinking about culture, bias, and instruction. These tools can help teachers refine their

practices and deepen their cultural awareness over time.
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Align Science Curriculum Resources with Culturally Responsive Pedagogy

Participants noted challenges in adapting standardized curricula to reflect their
students’ cultures and experiences. When curriculum materials are misaligned with CRT
goals, even well-prepared teachers face implementation barriers. Ensuring that science
curriculum resources include diverse perspectives and culturally relevant contexts can
support novice teachers in delivering equitable and meaningful instruction.

Collectively, these recommendations emphasize the importance of systemic,
sustained support for novice science teachers striving to implement CRT. When teacher
preparation, professional learning, and instructional resources are aligned with CRT
principles, educators are better equipped to meet the needs of diverse learners.
Implementing these practices can foster more equitable science classrooms and
strengthen teacher self-efficacy from the very start of their careers.

Conclusion

This study examined how novice middle grades science teachers understand and
implement CRT in classrooms shaped by cultural diversity and structural barriers. With
limited preparation and minimal institutional support, many of these teachers entered the
field without the tools needed to meet the realities of diverse student populations. This
ongoing lack of training and guidance contributes to the high attrition rates among novice
educators, particularly those working in under-resourced schools. The authentic voices of
participants offered a candid look at what it means to teach science responsively in
today’s classrooms and why that work is both urgent and relevant for 21st-century

learning.
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The findings aligned with both RQs and were interpreted through Freire’s theory

of critical consciousness, highlighting how teachers developed cultural awareness,
reflective habits, and purposeful action through classroom experiences and collaboration.
Participants described cultivating inclusive learning environments by building
relationships, adapting instruction, and connecting science content to students' realities,
even without formal support such as professional development or mentoring. Their
growth in CRT practices emerged not from coursework, but through trial-and-error,
feedback, and ongoing peer collaboration. These insights highlight the urgent need for
educator preparation that moves beyond abstract theory, prioritizing hands-on learning
that prepares teachers to respond to real classroom demands with clarity, responsiveness,
and equity in focus.

As student populations grow more diverse, education systems must prioritize the
development of novice teachers who are equipped with the tools, awareness, and
strategies needed for responsive instruction. This work affirms that novice teachers are
not empty vessels but are capable of transformative teaching when provided with
intentional guidance, mentorship, and space for reflection. By equipping new educators
with both the critical consciousness and the practical tools to teach all students
effectively, the field can begin to foster meaningful and lasting change in science

education.
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Appendix: Interview Protocol
Introduction Script
Thank you for agreeing to participate in my study. I greatly appreciate your willingness
to share your personal perspectives and experiences through this interview process. This
proposed study will explore the perspectives of novice middle grades science teachers
regarding their cultural awareness and use of culturally responsive teaching practices to
plan and execute science instruction. This guided conversation will take approximately
45- 60 minutes. I will record this interview through video and audio tools presented on
the platform. Following the interview, I will use these recordings, along with my notes, to
transcribe our conversation.

Before we begin, I am reminding you about the informed consent document you
received via email. Do you agree to be interviewed for this study? If, at any point in the
interview, you decide that you would like to discontinue, please let me know. All of your
responses, as well as your identity, are confidential. You will be provided an
alphanumerical alias so that your responses will not be directly connected to your name.
All the information I collect will be stored on a password-protected laptop. Aside from
me, the only other person who may access your information and identity is my Walden
University Chair, Dr. Harrison. I do have questions to guide our talk, but please feel free
to elaborate or dive deeper into your responses. Please share as much or as little as you
are comfortable with. Again, all of your responses and your identity will be confidential.

Do you have any questions before we begin? Great. Let’s begin.
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Interview Questions

1. How many years of experience do you have as a certified teacher? (Background
information)

2. What type of teacher certification program did you complete? (Background
information)

Follow-up [If clarification needed]: Traditional Teacher Education Program (TEP),
Alternative Certification Program, or Other? If “Other”, what was the program?

3. What grade level(s) are you currently teaching? (Background information)
4. What factors describe your current teaching environment? (Background information)

Follow-up: Do you work in a public, charter, private, or Montessori school? What grade
levels does your school have? Does your school offer online or virtual classes? Does your
school offer ESL/ESOL services? Is your school considered Title 1? Is your school in a
rural, suburban, or urban/inner city area?

5. How do you define culturally responsive teaching? (Culturally responsive perspective)

6. What considerations do you make when planning to differentiate lessons for diverse
learners? (Culturally responsive/instructional practices/Critical consciousness)

7. Researchers state that science is “acultural.” Do you agree with this statement? Why or
why not? (Culturally responsive perspective)

8. Please describe any specific activities you use to connect to the diverse cultures in your
classroom. (Culturally responsive/Critical consciousness perspective)

9. Please describe a time when there was a “cultural disconnect” between students and
the science curriculum.

Follow-up: How did you address the issue? (Critical consciousness planning/instruction)

10. Please describe any training or courses you received in your teacher education
program/alternate certification program that focused on multicultural education or
culturally responsive teaching. (Culturally responsive teacher preparation)
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11. Now that you’ve been teaching for [x amount of time], do you feel that you were well
prepared by your TEP to effectively teach science to culturally diverse students?
Why/Why not?

Follow-up [Optional]: What gaps in your teaching are evident to you? (Culturally
responsive teacher preparation)

12. As a novice teacher, can you describe any support you’ve received from colleagues,
induction programs, or mentoring that focused on planning and instruction for diverse
learners? (Culturally responsive teacher preparation)

13. Can you describe any professional development conducted through your school or
district, focusing specifically on culturally responsive teaching or teaching science to
diverse populations? (Culturally responsive teacher preparation)

Follow-up: (If PD has occurred) How often has this PD occurred?

14. How did you learn about the different cultures to promote inclusivity in your
classroom? (Critical consciousness planning/instruction)

15. Many diverse students face an “opportunity gap” where they don’t have equitable
access to opportunities or resources. How do you consider these gaps when planning and
executing instructional activities? (Critical consciousness planning/instruction)

16. At this point in your career, what support and/or resources would you like to receive
in order to better implement culturally responsive science pedagogy? (Culturally
responsive teacher preparation)

The following probes will be employed as needed to acquire deeper or more detailed
responses:

P1. Can you please elaborate on that?
P2. What did you mean when you said....?
P3. Can you give me an example of that?

P4. Why do you think that happened?
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Conclusion Script

This concludes our interview. I greatly appreciate your time and effort in completing this
process. Do you have any questions or concerns? {Answer as necessary} 1 will be getting
this interview transcribed to ensure accuracy and my understanding of your responses.
Once I receive the transcription, I will email it to you so that you can check your ideas
and responses. If you have any corrections or questions about it, you can email me within
five business days. My email address and phone number are located on your copy of the
informed consent document. Feel free to contact me with any further questions or insight
you would like to provide for the study. Again, thank you for your participation. I will
email your virtual gift card to compensate you for your time and effort. Enjoy the rest of

your day!



	Novice Middle Grades Science Teacher Perspectives on Culturally Responsive Teaching Practices
	PhD Dissertation Template, APA 7

