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Abstract
The research problem for this study was that teachers are inconsistent in using inquiry-
based instruction in secondary science classrooms. Guided by Vygotsky’s theory of
constructivism, the purpose of this basic qualitative study was to explore teachers’
perspectives of the obstacles to implementing inquiry-based instruction in secondary
science classrooms and what they believe will be needed to allow them to overcome these
obstacles. Semistructured interviews were conducted with 10 certified, current Grade 8 to
12 teachers within the United States who had experience and familiarity with inquiry-
based instruction. The data were analyzed through thematic analysis with open coding.
The five themes that emerged from participant responses centered on structural barriers,
resistance from traditional teaching methods, student empowerment through inquiry-
based approaches, benefits of collaborative learning environments, and the necessity for
comprehensive professional development with implementation support. The findings
revealed a tension between traditional teaching approaches and scientific learning
demands, highlighting systemic structural barriers. These findings also identified
inadequate resources, ineffective professional development, and standardized testing
pressures that create a resistance to change. The recommendations for future study
included clarifying stakeholder roles, increasing mandatory professional development,
and integrating weekly inquiry-based lessons into secondary science curricula. This study
promotes positive social change by empowering educational stakeholders to transform
science education through improved curricula and implementation strategies that foster

student ownership, develop real-world skills, and prepare students for future success.
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Chapter 1: Introduction to the Study

In secondary science education, there was a necessity for teachers to implement
inquiry-based instruction in their classrooms. Inquiry-based instruction provides an
investigative approach for teachers to instruct their students on investigating a problem,
proposing a solution, and making observations from the environment around them. For
secondary science teachers to implement this method successfully, they need to ensure
their instruction enabled their students to answer questions and obtain necessary
experiences for the basis of the teacher’s lesson (Warner, 2020). There have also been
findings demonstrating that inquiry-based instruction allows students to collaborate and
investigate real-world problems (Eltanahy, 2019). Inquiry-based instruction in science is
a detailed process that engages students in critical thinking tasks and creates a social
environment for them to learn on a higher level (Baroudi, 2021). However, teachers are
reluctant to implement inquiry-based instruction in their curriculums to allow their
students to think on a higher level. There needs to be more insight into the preconditions
of inquiry-based instruction in terms of student-centered approaches (Carpenter, 2019).
Some teachers believed they are implementing inquiry because they are directing the
process or demonstrating how it should be conducted; however, this does not motivate
students to conduct the investigation themselves or work with their peers (Isik-Ercan,
2020). By increasing collaboration and higher-level thinking, there is the potential for
students to be more successful both in higher education and in their career prospects.

In this study, I focused on exploring teachers’ perspectives of the obstacles to

implementing inquiry-based instruction in secondary science classrooms and what they



believed was needed to allow them to overcome these obstacles. The sections of this
chapter include a background of the study, explanation of the current problem, the
purpose for conducting this study, the research questions addressed, an overview of the
conceptual framework, explanation of the nature of the study, list of definitions,
discussion of assumptions, identification of the scope, delimitations, and limitations,
description of the significance, and a final summary of the chapter.
Background

There was a need to discover the obstacles secondary science teachers face that
prevent them from implementing inquiry-based instruction in their secondary science
classrooms. Although national science education standards in the 1990s promoted inquiry
into science curriculums, standardized testing has become a bigger focus and has
constrained these efforts (Anderson, 2017). The No Child Left Behind Act has also
focused on testing accountability and this has limited instruction time and flexibility
needed for inquiry-based instruction (Marshall, 2022). Teachers had been accustomed to
following a specific district-wide curriculum and some of their resources do not support
inquiry-based instruction. It is unclear whether teachers understand how inquiry-based
instruction will support students’ success and if they have difficulty implementing it to
support collaboration and critical thinking (Saleh, 2020). Teachers are also not meeting
the standards of appropriate rigor for inquiry-based instruction and not executing the right
amount of collaboration and reflection. Teachers stated that they prefer the more
traditional teaching strategies, such as lecturing and assigning formative and summative

assessments (Effendi-Hasibuan, 2019). There was also the concern of whether science



teachers are gaining enough professional development that catered to inquiry-based
instruction instead of them focusing on testing standards. Mohammed (2021) concluded
that such misconceptions stem from teachers’ lack of exposure to inquiry-based
instruction as previous students and beginning teachers. As a result, secondary science
teachers needed to reteach prior skills to their students and lose instruction time before
they can consider higher-level instruction.

This qualitative study is significant in that it addresses the gap in practice of
teachers who do not implement inquiry-based instruction in secondary science
classrooms given the obstacles that they encounter. By examining and studying the
challenges teachers may be facing, this investigation suggests solutions to help teachers
improve instruction. It also has the potential to create social change by allowing students
to take control of their own learning and use essential skills for the classroom and the real
world. Teachers could help students build comprehension, critical thinking, and
communication skills. The findings from the study could also provide teachers with
reassurance that their students are gaining a deep understanding of their instruction rather
than memorizing and recalling facts. Since inquiry-based learning provides opportunities
for teachers to differentiate their instruction, students may have the opportunity take
control of their own learning and be more engaged and successful in the classroom. By
increasing positive academic outcomes, students may be more knowledgeable in higher

education and career prospects.



Problem Statement

The problem that was addressed through this study was that teachers are
inconsistent in using inquiry-based instruction in secondary science classrooms. Research
indicated there were several challenges teachers face with this method. First, teachers
were accustomed to following a specific district-wide curriculum and some of their
resources did not support the inquiry method (Kang, 2022). It was unclear whether they
understood how the method supported the success of students and if they had difficulty
implementing it to support collaboration and critical thinking (Saleh, 2020). Teachers
were also not meeting the standards of appropriate rigor for inquiry-based instruction and
not using the right amount of collaboration and reflection (Zambak, 2017). They believed
they were implementing inquiry-based strategies when they applied highly structured
step-by-step procedures and hands-on activities; however, there were still misconceptions
about the inquiry that tensed the way they designed their curriculum and conducted
instruction (McLaughlin, 2014). The biggest concern was that teachers were more
focused on mastering testing standards for their students rather than gaining enough
professional development that catered to the inquiry-based method. Mohammed (2021)
concluded that these misconceptions stemmed from teachers’ lack of exposure to inquiry-
based science instruction as past students and as beginning teachers. As a result, they
needed to reteach prior skills to their students and lose instruction time before they could

consider higher-level instruction.



Purpose of the Study

The purpose of this basic qualitative study was to explore teachers’ perspectives
of the obstacles to implementing inquiry-based instruction in secondary science
classrooms and what they believe was needed to allow them to overcome these obstacles.
The study also provides suggestions for effective teaching practices and strategies that
incorporated inquiry-based instruction in science classrooms. Teachers could also benefit
from this study by understanding how inquiry-based instruction should be implemented
to increase high-quality collaboration and critical thinking.

Research Questions

The following research questions were designed to address the problem statement
and address the gap in literature regarding the reasoning on why teachers are not
implementing inquiry-based instruction consistently in secondary science education
These research questions also allowed teachers to share their perspectives of inquiry-
based instruction, along with the insights they must help them overcome their obstacles
with implementing the method.

RQ 1: What are teachers’ perspectives of the obstacles to implementing inquiry-

based instruction in secondary science classrooms?

RQ 2: What insights do teachers have into what could help them to overcome

these obstacles?

Conceptual Framework
The conceptual framework for this study was based on Vygotsky’s theory of

constructivism (see Liu, 2005). Vygotsky’s theory involves the teacher influencing their



students to learn from personal experience and construct their own knowledge (Liu,
2005). Constructivism includes elements like higher-level thinking, collaboration, and
reflection. Sewell (2003) discussed how teachers could apply teaching strategies that
presented their students with the conflict between the knowledge they possess, and the
new content taught through the theory. Constructivism provides a framework for how
teachers could use communication tools and strategies to help develop individual learning
methods and implement inquiry-based interactive activities.

This framework provided insight to observe the obstacles with implementing
inquiry-based instruction in secondary science curriculums. The framework also provided
suggestions on what practices needed to be implemented, what improvements needed to
be made, and how teachers could perform better in the classrooms. Constructivism
related to my study by helping me observe whether teachers were implementing verbal
communication and reflection to help them acquire conceptual knowledge. I could also
observe whether teachers were having obstacles with encouraging their students to form
their own knowledge and foster essential skills, including judgement and organization
(Bruning, 1995). The more comfortable teachers felt with inquiry-based instruction; the
more they could help their students’ become masters at thinking and communicating
(Powell, 2009). Students were also challenged to become effective critical thinkers while
teachers took on the role of mentor or coach (Sasson, 2022). Exploring all levels of
inquiry-based teaching and learning could help guide what the issues were with
inconsistency, reiterate the purpose of discovering the issues, and use a qualitative

method to gather more information from secondary science teachers.



Nature of the Study

The purpose of this study was to explore teachers’ perspectives of the obstacles to
implementing inquiry-based instruction in secondary science classrooms and what they
believe was needed to allow them to overcome these obstacles. The study involved a
basic qualitative research design consisting of semistructured interviews with a minimum
of eight and a maximum of 10 secondary science teachers (Jennings, 2005). Basic
qualitative research was motivated by the researcher’s interest and was used to extend
their knowledge by exploring social issues in a natural environment (Merriam & Tisdell,
2015). Researchers use this method to interpret meaning from their participants’
observations and their own interpretations (Merriam & Tisdell, 2015). Basic qualitative
research was necessary to help focus on understanding the issues of their study through
words or visuals rather than numerical values (Creswell & Poth, 2016).

Interviews with teachers contributed to the purpose of the study because their
responses provided details about the obstacles they faced and the support they felt they
needed to implement it in their science classrooms. After the individual interviews were
conducted, I engaged in qualitative data analysis by adopting the approach of Braun and
Clarke (20006). If there were any reoccurring themes and details, they were categorized
based on general themes and more specific themes for further analysis.

Definitions
Inquiry-based instruction: “A science teaching practice designed and

implemented by a science teacher with the goal of involving students in investigative



learning activities and developing their critical thinking skills” (Effendi-Hasibuan, 2019,
p.1.

Professional development: Gaining new skills through continuing education and
training after entering the career of education. This can include classes, workshops,
conferences, and earning certifications (Parsons, 2022).

Secondary science teachers: Qualified education professionals who work with
middle or high school students and are expected to teach students to collect, analyze, and
make conclusions from data and observations (Boesdorfer, 2022).

Assumptions

There were several assumptions that supported my study for inquiry-based
instruction in secondary science curriculums. First, I assumed my interview questions
were efficient regarding understanding teachers’ perspectives, challenges, and
experiences with the implementation of inquiry-based instruction in secondary science
classrooms. Second, I assumed my participants would understand the questions I
provided and therefore would provide accurate responses to their experiences of inquiry-
based instruction. This assumption provides credibility to my study based on my
participants’ honest reflections on the inquiry-based method. Finally, I assumed that all
my participants’ interview responses would reflect most secondary science teachers’
experiences with inquiry-based instruction.

Scope and Delimitations
The scope of this study addresses the purpose of exploring teachers’ perspectives

of the obstacles to implementing inquiry-based instruction in secondary science



classrooms and what they believed was needed to allow them to overcome these
obstacles. For example, teachers lacked exposure to inquiry-based instruction as previous
students and beginning teachers (Mohammed, 2021). Teachers did not have the proper
knowledge and skills to implement the method and there was a disconnect between why
this obstacle could not be solved.

There were several delimitations that were included in this study. First, the study
only focused on inquiry-based instruction with science curricula instead of specific
inquiry-based instruction strategies such as problem-based learning, project-based
learning, and field-based learning separately. Second, the study only included secondary
science teachers and excluded administrators, students, paraprofessionals, and coaches.
Third, the study only included public schools from across the United States. Finally, the
location of the teachers’ interviews was limited to an online platform using Zoom video
conferencing. All participants needed to have access to technology to ensure their
interviews can take place.

Limitations

Some limitations and challenges addressed in this study include the sample size,
personal bias, and the environment for the interviews. The plan was to conduct a
maximum of 10 interviews with secondary science teachers on an online platform. I am
also a firm advocator for inquiry-based instruction in secondary science classrooms, and
my beliefs might have influenced the questions stated in the interviews and the credibility

of the study. As a personal secondary science teacher, biases were addressed by
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reviewing all the overall findings with the participants, verifying the findings with more
data sources, and keeping a reflective journal.
Significance

This study was significant because it addresses the gap in practice with teachers
not implementing inquiry-based instruction in secondary science classrooms. Most
importantly, this study may have had the potential to contribute to social change by
helping teachers demonstrate to their students how to take control of their own learning
and use essential skills for the classroom and the real world. Although teachers facilitate,
students can still make connections about what they are learning. Teachers could also
have the reassurance that their students are gaining a deep understanding of their
instruction, rather than memorizing and recalling facts. There is the potential for teachers
to feel more confident that their teaching strategies are helping their students become
more successful both in higher education and in their career prospects.

Summary

The problem that was addressed through this study was that teachers were
inconsistent in using inquiry-based instruction in secondary science classrooms. The
purpose of this study was to explore teachers’ perspectives of the obstacles to
implementing inquiry-based instruction and what they believed was needed to allow them
to overcome these obstacles. A basic qualitative research design consisting of
semistructured interviews was conducted to gather more information about teachers’
perspectives and experiences with these obstacles where the participants taught secondary

science and had a basic understanding of the inquiry-based method. The research
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questions and problem statement determined the final decision of the research design.
The research questions were:
RQ 1: What are teachers’ perspectives of the obstacles to implementing
inquiry-based instruction in secondary science classrooms?
RQ 2: What insights do teachers have into what could help them to overcome
these obstacles?

In Chapter 2, the literature review introduces the conceptual framework for this
study: Vygotsky’s theory of constructivism. Chapter 2 also discusses the literature
research strategy, such as databases, search terms, and the research process. The literature
review begins with an introduction to the definition of inquiry-based instruction and how
it supported the needs of secondary science classrooms. It proceeds to explain various
qualitative, quantitative, and mixed-method studies that helped identify and explain the
challenges and benefits to implementing inquiry-based instruction in secondary schools.
Finally, Chapter 2 summarizes all the major themes from previous studies and
demonstrated how the study contributes to the gap in literature to expand the

understanding of inquiry-based instruction in secondary science classrooms.
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Chapter 2: Literature Review

In this study, I explore and discuss the obstacles secondary science teachers had
with implementing inquiry-based instruction in their classrooms. The purpose of this
study was to explore teachers’ perspectives of the obstacles to implementing inquiry-
based instruction in secondary science classrooms and what they believed was needed to
allow them to overcome these obstacles. The results from this study could help
curriculum developers discover new practices to help secondary science teachers and
how they could implement inquiry-based instruction to improve academic and higher
learning for all students.

This chapter contains a literature review of similar studies regarding inquiry-
based instruction in secondary science classrooms. I discuss inquiry-based instruction in
relation to prior implementations, connections with science curriculums, constructivism,
practice, and empirical studies. I also review the supports secondary science teachers
needed to successfully implement inquiry-based instruction and what specific obstacles
were preventing them.

Literature Search Strategy

The literature review includes research-based sources and studies from peer-
reviewed journal articles. The databases chosen for this literature included Academic
Search Complete, EBSCO eBooks, Education Research Starters, Education Source,
Educational Resources Information Center (ERIC), and SAGE Journals. The search was
limited to articles published from 2019 to 2023. All the articles were obtained by using

search terms such as inquiry-based learning, inquiry-based instruction, secondary
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science, teacher obstacles, teacher perspectives, constructivism, middle-school, high-
school, and teacher challenges. All gathered research articles were analyzed by reading
the abstract and the entire document to determine similar connections between the
problem statement, purpose statement, and findings to my own study.

Conceptual Framework

Vygotsky’s (1936) theory of constructivism served as the conceptual framework
to contribute to the purpose of this study. Based on the theory of constructivism,
individuals actively construct their own knowledge through the processes of assimilation
and accommodation as they progress through the four stages of cognitive development.
Assimilation occurs when students incorporate new information into their existing
conceptions, while accommodation involves changing their misconceptions to fit with
newly gathered data (Duncan, 1995). In secondary science classrooms, teachers expect
students to demonstrate these processes to improve higher-order thinking and actively
solve problems (Kang, 2022).

Inquiry-based instruction reflects the constructivist theory because learning results
from what students do with presented information (Sewell, 2003). As active learners,
students choose to build knowledge by applying critical thinking to develop evidence-
based perspectives (Brookfield, 2017). By facilitating student investigations and
interpretations, teachers also provide opportunities for learners to construct new
conceptions (Tseng, 2022). This conceptual framework supported exploring teacher
perspectives of inquiry-based instruction barriers. Connections between the framework

and study informed the research problem, purpose, and methodology by showing how
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teachers should structure instruction. To evaluate consistency with constructivism, |
assessed whether teachers actively guided inquiry activities, assisted students in
explaining findings, made them responsible for acquiring knowledge, and enabled them
to communicate ideas. For example, applying Vygotsky’s ideas promote collaborative
dialogue and joint inquiry for enhanced learning (Deiglmayr, 2015). Vygotsky’s theory
also highlights using cultural experiences to improve comprehension (Meacham, 2001).
By incorporating culture and inquiry, teachers could boost engagement and outcomes.
Challenging students to grow critical thinking skills while coaching them facilitate
construction of knowledge. Examining inquiry teaching and learning levels directed the
investigation of implementation issues, reaffirmed the research purpose, and supported a
qualitative methodology to gather teacher insights.
Literature Review Related to Key Concepts and Variables

Inquiry-based instruction has demonstrated to be a promising practice in science
curriculums by encouraging students to apply critical thinking skills and perform
scientific investigations (Isik, 2020). It is considered a viable approach in science
education based on constructivist theories that emphasize the importance of student-led
activities (Baroudi & Rodjan Helder, 2021). Although inquiry-based instruction has been
shown to be successful, secondary science teachers continue to face obstacles with
implementing the method effectively (Capps, 2013). The following literature review
examines and discusses the key concepts and variables that contributed to these obstacles
from recent studies that studied inquiry-based instruction in secondary science

classrooms.
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Definition of Inquiry-Based Instruction

For this study, inquiry-based instruction was defined as an investigative approach
where teachers guide students to explore a problem, propose solutions, and make
observations from their surrounding environment. Azizoglu (2022) showcased this
definition by comparing chemistry lessons on subatomic particles using inquiry-based SE
instruction versus traditional methods. The findings demonstrated that the inquiry-based
SE approach had a positive impact on academic achievement, highlighting the value of
providing students opportunities to interpret evidence and discuss their own ideas.
Additionally, Nicol (2021) described inquiry-based classrooms as spaces for engaged,
open-ended, student-centered hands-on activities. However, Guzman (2021) suggested
that even as students recognize the active role required in inquiry-based learning, they
still expect support from their teachers throughout the investigative process. Evaluating
these perspectives, there needs to be a balance where teachers facilitated and guided
students while allowing them autonomy to analyze data and solve scientific problems
independently.
Benefits for Student Success

Inquiry-based instruction has potential to yield numerous advantages that promote
student success in science learning. To illustrate, Chen and Wang (2020) implemented a
collaborative web-based inquiry science environment that enabled teachers to design
inquiry learning activities, and their findings revealed positive correlations between the
time spent on learning activities and students’ learning performance. Building on Chen

and Wang’s study, Loizou (2020) provided an example of how the benefits of inquiry-
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based approaches can be amplified with the use of a flipped classroom model.
Additionally, Loizou suggested that inquiry-learning through a flipped classroom could
attract students’ attention and increase their motivation and participation, but there were
no significant differences between the traditional and flipped classroom methods. At the
same time, Baldock’s (2020) qualitative investigation offered additional evidence of the
inquiry-based learning’s potential. Using student interviews, the author found that
students directly recognized and discovered the value of inquiry-based learning in
helping them develop their critical thinking skills and obtaining hands-on experiences
with science investigations. Based on these studies’ findings, inquiry-based instruction
seems to cultivate a mixture of conceptual knowledge, critical thinking, and scientific
engagement. By incorporating technology, collaboration, and investigative learning like
those examined in these research studies, these factors could allow students to seek their
full scientific potential.
Teacher Self-Efficacy

Although inquiry-based instruction may foster scientific reasoning and
engagement in secondary science students, many teachers have reported low self-efficacy
in effectively facilitating open-ended investigations. Namely, Dilekli (2020) pointed out
that teachers of hard science courses, such as physics or chemistry, tend to have lower
self-efficacy beliefs because these subjects often focus on learning rules or formulas to
deal with well-defined problems, leaving little room for critical thinking and open-ended
investigations. Building on Dilekli’s work, Duarte (2019) discovered resistance to

problem-based learning among teachers accustomed to a lecture format. The author
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reported that teachers found inquiry activities time-consuming and worried that their
students might miss important concepts from the course syllabus. Despite the hesitation
identified by Dileki and Duarte, Kreifels (2021) demonstrated that science teachers felt
confident in facilitating inquiry-based instruction when provided with professional
development opportunities to enhance their knowledge and skills. The author found that
the integration of inquiry-based teaching gave teachers the opportunity to critically
examine their students’ learning outcomes, thus improving their attitudes and beliefs
toward the inquiry-based method. These studies explained the connection between
teachers’ self-efficacy, science subject challenges, and the need for additional
professional development in inquiry-based instruction. Some subjects like physics or
chemistry may have initially exhibited low self-efficacy because of complex problems
and procedures, but it seems teachers still had a resistance to change due to time
constraints and content coverage. To improve teacher self-efficacy, it may be necessary
to have professional developments that cater to inquiry-based instruction, therefore
improving attitudes and a greater willingness to critically examine student learning
outcomes.
Student Obstacles

Inquiry-based instruction requires a high level of student motivation, which poses
issues for teachers to foster accountability and self-directed learning for their students.
For instance, Belen and Caballes (2020) showed that students faced challenges in
sustaining their engagement and the perseverance needed to question, experiment, and

construct evidence-based explanation. Like Belen and Caballes’s study, Brady (2021)
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used a qualitative approach to explore the distractions students faced when they were
assigned to complete academic tasks. Brady’s findings corroborated Belen and Caballes’s
interpretations, indicating that students’ distractions stemmed from factors related to
cognition, motivation, behavior, and context. The inquiry process seems to require
focused attention, self-regulation, and the development of skills like careful observation
and precise data collection. If students have cognitive distractions and behavioral
disruptions, this can potentially affect their ability to fully engage in the key components
of inquiry learning, such as questioning, experimentation, and reasoning. Brady’s,
Belen’s, and Caballes’s studies suggested the need for explicit instruction and support to
help students build the disciplined mindset that is required to navigate an inquiry-based
learning environment. Furthermore, teachers need to develop strategies for managing
cognitive and behavioral distractions to facilitate more productive inquiry experiences for
their students. However, the specific nature and extent of the support and strategies
required was not fully clear from the evidence at that time. Further research is needed to
identify the key skills, mindsets, and classroom management techniques that enable
students to engage effectively in open-ended, investigative learning processes.
Developing strong teacher-student relationships is a key factor for effective
implementation of inquiry-based instruction. To illustrate, Kang (2022) implemented
student assessments and discovered that students need to have a healthy relationship with
their teachers before they can perform in the classroom, as otherwise they become
stressed and nervous during the inquiry process. In a similar study, Penuel (2019)

assigned proximal transfer tasks for high school biology classrooms where teachers were
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implementing a problem-based curriculum. Penuel pointed to the potential of developing
a three-dimensional assessment design for phenomenon-based science learning, but
teachers needed to be sufficiently connected to their students’ everyday lives for it to be
culturally relevant for their students. Both Kang’s and Penuel’s studies suggested teacher-
student relationships may allow students to feel more comfortable with investigating
scientific problems, as they likely feel reassured and supported in their learning process.
However, further investigation needed to be conducted to determine how factors like
gaps in teachers’ understanding of student backgrounds and the relevance of instruction
to students’ lives contribute to obstacles with inquiry-based instruction.

Lack of academic depth in student communication posed another issue for
inquiry-based instruction. Particularly, Isik (2020) found that teachers faced difficulties in
planning for inquiry-based learning due to students’ lack of academic depth in
communication, as most students argued over the content being taught and felt
uncomfortable articulating it in front of the class. Similarly, Saleh (2020) discovered
students struggled with questioning their peers and needed consistent guidance from their
teachers. Both the Isik-Ercan and Saleh studies suggested that if students struggle to
articulate their thinking, it may hinder their ability to engage in scientific investigation.
However, if teachers implemented appropriate scaffolds, students could develop
communication skills needed to collaborate more effectively during inquiry activities.
Classroom and Behavior Management

Inquiry-based instruction offers numerous benefits for promoting student

engagement and developing scientific reasoning skills, but it also presents unique
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challenges, related to effectively managing student behavior and maintaining a
productive classroom environment. To demonstrate, Zur (2021) implemented inquiry-
based learning during a professional development program and discovered students’
inability to remain fully engaged throughout inquiry activities—especially in the context
of outdoor, experiential lessons where concerns over safety and behavioral disruptions
were anticipated greatly. Reinforcing these findings, Tawfik (2021) conducted
semistructured interviews to examine teacher perspectives on the usage of problem-based
learning. Additionally, the author revealed similar classroom management issues where
teachers needed comprehensive planning and upfront scaffolding to mitigate the risk of
disengagement inherent in open-ended, inquiry-driven experiences. Moreover, the
challenges teachers face in implementing inquiry-based science instruction extend
beyond just classroom management. Research by Zur and Tawfik showed that the most
significant benefits arose when students involved themselves in the scientific process.
This involvement, paired with self-regulation skills, allows learners to navigate through
the inquiry-based learning environment. However, the success of this approach seems not
only to be dependent on student capabilities. Educators need to be equipped with the
necessary skills to facilitate these learning experiences. By focusing on both student and
teacher development, inquiry-based instruction has the potential to transform science
education across various educational settings.
Lack of Administrative Support

There were many extrinsic obstacles that prevented science teachers from

implementing inquiry-based instruction, but there seems to also be a lack of
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administrative support to overcome these barriers. Specifically, Mohammed (2021)
discovered a lack of district-level administrative support along with a failure to pay
teachers’ professional development stipends. The author emphasized that the lack of
stipends may have prevented the implementation of reforms in certain schools.
Furthermore, the author concluded that many administrators had never experienced
inquiry teaching and therefore never provided their teachers with in-service trainings.
Based on these findings, it could be assumed that administrators may be relying on
traditional conceptions of teaching, constraining the success of science education reform.
In other circumstances, Chen (2020) stressed that some socio-scientific issues linked to
the development of science are important to address to improve scientific literacy for
students. However, the author elaborated that teachers felt pressured with time to meet
curriculum requirements, such covering content knowledge and preparing students for
state examinations, as the highest priority to be met by their administration. Teachers
seemed to make great efforts in improving science literacy needed for inquiry-based
instruction, yet there is a bigger need for explicit guidance and support from school
leaders.
Teachers Willingness with Inquiry Methods

Inquiry-based instruction seems like a daunting process for secondary science
teachers, but their willingness to adopt the approach can be influenced by various factors.
In particular, Smalley’s (2024) focus group revealed a veteran teacher who believed that
her traditional teaching methods were appropriate due to familiarity and habit. The author

also found that teachers’ willingness to adopt inquiry-based instruction varied based on
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the age group they taught, with some finding it more challenging to implement with
seniors who preferred a catered approach compared to middle school students who
enjoyed new learning styles. Nonetheless, Breda (2023) revealed that traditional direct
instruction remains the most preferred teaching approach among teachers. The author
indicated that teachers’ unfamiliarity with inquiry-based methods, perceived difficulty in
implementing them, and lack of confidence in learning the approach contributed to their
reluctance to adopt them. However, Contreras (2024) provided a different perspective,
demonstrating that teachers could be more willing to adopt inquiry-based instruction if
they have the collaboration and supervision of their peers. The author’s insights
highlighted the importance of constant dialogue and support in promoting inquiring
teachers. These studies showcased the various factors that influence teachers’ willingness
to adopt inquiry-based instruction. Although some teachers are hesitant due to familiarity
with traditional methods or perceived difficulties, others are more open to embracing new
approaches, particularly when supported by collaborative efforts and peer supervision.
Ultimately, there needs to be a culture of continuous learning, dialogue, and support for
teachers if they are to be willing to adopt inquiry-based instruction in their secondary
science classrooms.
Confidence in Designing and Scaffolding Inquiry Practices

Inquiry-based instruction is a method that teachers were willing to implement in
their secondary science classrooms; however, teachers lacked the confidence to design
and scaffold inquiry practices successfully. For example, Mohammed (2021) discovered

teachers in many situations who had minimal knowledge about the activities and thinking
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processes that were required to help students explain scientific investigations. The author
also demonstrated that teachers’ conceptions of inquiry reflected their conceptions of
science teaching and learning. Although Mohammed’s investigation discovered teachers
having minimal knowledge to inquiry-based instruction, Yalyn (2022) concluded that
teachers could use student worksheets on problem-based learning to improve their
students’ critical thinking skills and have a better idea of where to begin implementing
inquiry-based instruction. Similarly, Bae (2021) also investigated patterns in successfully
scaffolding problem-based learning. The results showed that teachers could take turns
across class discussions, allow extended silence during discussions to foster transfer of
responsibility, and extend discussions with different examples of the problem being
investigated. Although teachers can lack the confidence to still implement inquiry-based
instruction, these studies showed there were some strategies that could help teachers feel
more at ease with attempting the method on their own.
Lack of Instructional Funds and Supplies

Many secondary science teachers seem willing to implement inquiry-based
instruction; however, the successful implementation of this method faces challenges due
to the lack of resources and funding. To elaborate, inquiry-based instruction requires
many of the qualities of STEM (science, technology, engineering, and mathematics)
education, but Brenda (2023) discovered that there was a shortage of equipment,
inadequate school infrastructure, and high deficiency in various professional development
programs for teachers. [lluminating Brenda’s (2023) findings, Karakaya (2020) also

determined that students often struggled to complete STEM activities related to inquiry-
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based instruction due to the lack of time, materials, and knowledge. Both Brenda and
Karakaya emphasized the lack of adequate support and resources as a significant barrier
to the implementation of these practices. Although these studies underlined the
importance of resources and funding, Kotuldkova (2021) uncovered a contrasting
perspective among teachers. The author found that teachers expressed disagreement with
the notion that the effectiveness of inquiry-based learning was directly tied to the amount
of funding available. Instead, teachers in the author’s study believed that creating a
meaningful learning environment does not solely depend on financial resources. These
sources of research highlighted the complex interaction between teachers’ willingness to
adopt inquiry-based instruction, the challenges posed by resource constraints, and the
diverse beliefs about the role of funding in ensuring successful implementation. Although
some researchers found the need for instructional funds and resources, others suggested
that teachers can have an important role in creating meaningful learning experiences,
regardless of financial issues.
Insufficient Professional Development

Although school districts advocated for various professional development
opportunities for teachers, the available options may not have catered to the needs of
student and teacher motivation. For example, Chiu (2021) discovered it was beneficial for
teachers to apply what they learned from workshops and that the self-determination
theory-based design thinking benefited their students. Similarly, Levy’s (2022) 3-year
qualitative investigation examined how physics teachers’ growth was cultivated through

participation in a professional learning community. Related to the self-determination
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theory highlighted by Chiu, Levy’s findings indicated that providing teachers

opportunities to collaborate could promote the acceptance of more learner-centered
instruction. Levy also demonstrated the principle that professional development should
occur over an extended period to support students’ evolving needs. Interestingly, the self-
determination theory and professional learning communities shared an emphasis on
improving teachers’ motivation and self-reflective abilities. These ideas for professional
development can provide teachers with the skills necessary to help keep their students
engaged and motivated throughout the learning process.

Although some professional development administrators advocated for the use of
teacher mentors to support the implementation of inquiry-based instruction, research
suggested teachers were hesitant to embrace this collaborative approach. For instance,
Cisel (2021) discovered some mentors’ programs did not cater to the required curriculum
of teachers and the suggested activities were too time consuming for teachers to
implement successfully. Obstacles towards mentor-supported learning stand in contrast to
the benefits of workshop-based programs. For instance, Hong (2023) implemented a
community problem-based learning project within a workshop setting, aiming to assist
teachers with the tools and strategies for problem-based learning. However, similar to the
mentor-based challenges, the teachers in this study reported struggling to find the time
required to fully learn and integrate the new strategies on their own. Both Hong and
Cisel’s investigations suggested that although school districts have made efforts to
provide various professional development opportunities, there remained a need for

options that catered to teachers’ schedules, interests, and learning needs. Consolidating
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the preferences and constraints of experienced and novice teachers was also necessary, as
Hong and Cisel’s work indicated, teachers at different stages of their careers possessed
different goals and perspectives with implementing inquiry-based instruction.
Curriculum Priorities and Time Management

Although some secondary science teachers are eager to implement inquiry-based
instruction, they often faced pressures related to adhering to required curriculum and
managing limited time constraints. For instance, Botella (2022) illustrated the difficulty
of developing project-based curricula with the confines of a typical school schedule.
Similarly, Munawaroh (2021) compared motivation gains for students taught via
technology-based versus traditional problem-based learning methods. The results
illustrated, that although technology contributed to better time management for teachers,
problem-based learning provided a higher level of science comprehension for students.
To improve the time investments demanded by the inquiry process, teachers need to
implement a range of presentation styles and scaffolding techniques. By varying
instructional delivery to align with learning materials while maintaining rigor, educators
can increase student interest and motivation within unavoidable scheduling constraints.
However, this balance remains an ongoing struggle, as inquiry-based instruction often
requires quality instructional time that can be difficult to accommodate in traditional
school structures.
Testing Culture

Although inquiry-based instruction in science classrooms promotes active

learning and critical thinking skills, the demands of standardized testing create barriers
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for teachers to effectively implement this approach in their classrooms. To instantiate,
Fitzgerald (2019) conducted semistructured interviews and revealed teachers’ concerns
about standardized testing, which they believed threatened inquiry-based methods due to
the pressure to cover content that students needed to recall for tests. The author
emphasized the pressures teachers felt from their administrations regarding the national
testing regime that structured the school curriculum and the use of scheduled class time.
Additionally, Hofer (2019) identified a tension between teachers’ beliefs in favor of
inquiry-based instruction and their concerns regarding the requirements for final exams
and the time needed to prepare for these assessments. Sprott (2019) further highlighted
this tension by discussing a teacher who struggled to balance core values with the
demands of testing from school leaders. The author emphasized that teachers often lack
the autonomy to blend their own objectives with the needs of the students, feeling
confined by systems that hinder collaborative reflection. Although instructional coaches
could assist teachers in implementing inquiry-based methods, Kane (2019) revealed that
these coaches also faced pressure to meet the state’s increasing testing accountability,
mainly focusing their efforts on ensuring students meet learning goals measured by
student achievement on state assessments. Based on these collective works, there is a
complex interplay between inquiry-based instruction and standardized testing. Secondary
science teachers and auxiliary staff face pressures to meet the demands of testing and can
lose focus on how to implement inquiry-based instruction successfully. Kane
recommended that teachers discover strategies to overcome these barriers of testing and

focus on effectively implementing various inquiry practices.
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Summary and Conclusions

The literature highlighted themes regarding inquiry-based instruction and the
obstacles secondary science teachers have with implementing the method in their
classrooms. These themes included benefits for student success, teacher self-efficacy,
student obstacles, classroom management, teachers’ willingness, lack of instructional
funds, insufficient professional development, curriculum priorities, and testing.
Researchers also defined inquiry-based instruction and how it benefits students and
teachers practice for enhancing their scientific knowledge. The literature drew on teacher,
student, and administration perspectives. Inquiry-based instruction not only engages
students in scientific practices, but it enhances teacher training programs, curriculum
development, and educational policies. Although there are obstacles and concerns
regarding inquiry-based instruction, the literature provided potential solutions for
overcoming these issues. The present study filled the gap surrounding inconsistency in
using inquiry-based instruction and teachers’ perspectives of the obstacles to
implementing the method in secondary science classrooms. These results can extend
knowledge in scientific practices for teachers and provide more information used by
schools and districts. In Chapter 3, I discuss the research method used for this study to

successfully fill the gap in the research literature.
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Chapter 3: Research Method

In Chapter 3, I discuss the research design and rationale, the role of the
researcher, methodology, strategies to maintain trustworthiness, ethical procedures, and a
conclusion to the chapter by summarizing all main points. This chapter also demonstrates
how the problem within the study will be described, explained, reported, and tested (see
Cohen, 2002). The research problem, purpose statement, and research questions align
with the methodology by focusing on understanding teachers’ perspectives and insights
on the obstacles and potential solutions to implementing inquiry-based instruction in
secondary science classrooms. These sections address interviews with secondary science
teachers about their experiences and perspectives of inquiry-based instruction. Teachers
were interviewed in their school settings to gain a deeper understanding of the
environmental factors that influenced their inquiry-based teaching.

Research Design and Rationale

The purpose of this qualitative study was to explore teachers’ perspectives of the
obstacles to implementing inquiry-based instruction in secondary science classrooms and
what they believe was needed to allow them to overcome these obstacles. I also
implemented a basic qualitative research design as the study approach. The research
questions were:

RQ 1: What are teachers’ perspectives of the obstacles to implementing inquiry-

based instruction in secondary science classrooms?

RQ 2: What insights do teachers have into what could help them to overcome

these obstacles?
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Qualitative research was used to explore social issues in a natural environment
with special attention to certain individuals and the environment being observed (see
Creswell & Poth, 2016). Researchers use this pattern so they could interpret meaning
from their participants’ perspectives (Lincoln, 2005). It was also necessary for me to
focus on whether certain programs or interventions were working and if they needed to
be improved from the perspectives of specific stakeholders (Ford, 2021). The research
design chosen for this study was a basic qualitative approach to get a better understanding
of science teachers’ perspectives of inquiry-based instruction through their experiences
and face-to-face conversations. A basic qualitative design provided me the opportunity to
use open codes, categories, and thematic analysis (Kahlke, 2014). Therefore, this design
was best suited because it allowed me to examine teachers’ everyday experiences and
practices with the inquiry-based method. As the researcher, I had background knowledge
about inquiry-based instruction and the basic qualitative design allowed me to gain more
information from the participant’s perspective (see Percy, 2015). The basic qualitative
design also contributed to the purpose of the study because their responses provided
details about the obstacles they faced and the support they believed they needed to
implement inquiry-based instruction in their science classrooms.

Role of the Researcher

My role as a researcher was a major component of this basic qualitative study.
The role of the researcher is to explore the participants’ patterns, behaviors, and tone of
language during the chosen setting (Danford, 2023). I am currently a secondary science

teacher at a high school in Corpus Christi, Texas. I have been teaching science for 6
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years, and I practice inquiry-based instruction consistently with my students. Even
though I am a secondary science teacher, I only included participants who were not
within my school campus. Most importantly, I prioritized maintaining a private and
professional relationship with my participants during the interview process.

I attempted to decrease the amount of researcher bias by showing empathy and
avoiding judgment. I attempted to channel my participants’ thoughts as if they were my
own, and I learned how to accept their ideas despite my own disagreements. I also used
open-ended questions to avoid making suggestions about inquiry-based instruction. Most
importantly, I made sure to summarize their statements to check I understood them
accurately and effectively. Although it was difficult to not showcase my own opinions, it
helped me remind myself of the importance of the study.

Methodology
Participant Selection

I used the purposeful sampling strategy to identify and select participants who
were knowledgeable about inquiry-based instruction in science classrooms. Purposeful
sampling involved me selecting participants who were especially knowledgeable about
inquiry-based instruction in secondary science classrooms (see Creswell, 2016). This
strategy allowed me to capture major perspectives rather than seek a common idea (see
Patton, 2007). I also contacted participants through their email addresses to finalize
recruitment. The participants for this study consisted of secondary science teachers from
across the United States. To meet the selection criteria, they needed to be a current

employee with Grade 8 to 12 science teacher certification at a public middle school or
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high school within the United States. Teacher experience and familiarity with inquiry-
based instruction was also a criterion for participant selection.
Instrumentation

For this study, I conducted semistructured interviews guided by an interview
protocol. I designed the interview to maintain alignment between the research questions
and the purpose and problem statement for the study. The interview protocol for this
study is included in the appendix. It consisted of a brief introduction to the study, open-
ended interview questions, and probing follow-up questions. The introduction explained
the purpose of the interview and the process to record the participant and assure
confidentiality. The open-ended interview questions allowed me to obtain the information
I needed to understand the obstacles teachers have with implementing inquiry-based
instruction. To successfully obtain data, I included a list of questions that reflected their
experiences with inquiry-based instruction and what they felt had been successful or
unsuccessful. I also asked questions that required the participant to clarify a response and
provide further explanation. Follow-up questions were added to each open-ended
question to probe for more details if needed. Finally, each interview was closed by
thanking the participant and providing them the opportunity to offer final remarks.

To ensure the validity of the instrument, [ used the help of doctoral students from
my cohort and an expert panel of committee members to review my interview protocol
and provide additional recommendations. I also incorporated their feedback and made

changes to the protocol. Some of this feedback included restructuring interview
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questions, improving the language, and revising the wording to help my participants
explain their experience with great depth.

Procedures for Recruitment, Participation, and Data Collection

Procedures for Recruitment

For participant recruitment, I used the Walden University Participant Pool, social
media flyers, and email invitations sent to addresses listed in school directories. All
participants were invited through their personal email and informed of the study before
scheduling an interview via Zoom. Each email explained the purpose of the study and the
requirements for participation. I also ensured that participants met the inclusion criteria
by having them answer demographic questions such as level of education and occupation.
Procedures for Participation

I informed all participants that I would use Zoom to conduct their interviews for
this study. I scheduled their interviews based on the availability they provided in their
email responses. Eligible participants received a detailed informed consent form outlining
the study’s purpose, procedures, privacy protections, and the voluntary nature of
participation. Participants reviewed the form, electronically signed it, and returned it via
email to provide consent before the interview process began.

One benefit of the Zoom platform was that it provided real-time interaction
involving sound, video, and written text to mimic the features of a face-to-face interview
(Archibald, 2019). The Zoom platform provided me with the best option to interview all
my participants from various locations. All participants could have access from their

phone, tablet, or computer and it enhanced personal interface to discuss personal topics
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(see Gray, 2020). Zoom also provided security through passwords and made it accessible
for any participant to join the conference call. Unlike phone interviews, Zoom allowed
me to observe the participant’s body language and tone of voice. My participants also had
the ability to observe visual cues from me along with great flexibility (Mirick, 2019).
Most importantly, Zoom provided a platform for me to effectively communicate with my
participants.
Procedures for Data Collection

The procedures for my data collection included one-on-one, 60-minute
semistructured interviews using the Zoom online conferencing platform, data
transcription, and member checking. Participants joined the Zoom meeting using any
phone, tablet, or computer with internet access. With the participant’s permission, I used
the Zoom software to record all interviews for transcription. Before we began the
interview, I informed the participant of the purpose of the study along with the findings
being shared at the end. A single 60-minute interview session was used to address the
interview questions and obtain participants’ responses. I also took written notes during
each interview dialogue and on any key observations that I noticed. After the interview, I
debriefed participants on the study’s goals and reminded them of the privacy protocols.
Confidentiality was ensured and maintained by the procedures listed in the content form
and by using the in-meeting settings in the Zoom platform. These settings included
encryption, audio signatures, and cloud recording storage. I also used the participants’
phone numbers for my records rather than their first and last names. Some participants

were contacted for a secondary interview to gather more information and for member
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checking to help validate the credibility and accuracy of my study’s findings. I confirmed
that my interpretations accurately represented their views or highlighted any areas that
may have been inaccurate. Most importantly, I incorporated the participants’ feedback
into my findings by revising any themes that participants identified as not fully aligning
with their perspectives.

Data Analysis Plan

The data analysis plan aligned with determining the teachers’ perspectives of the
obstacles to implementing inquiry-based instruction in secondary science classrooms.
The analyzed data came from the responses of secondary science teacher interviews. All
their responses were answers to open-ended questions about their experiences with
inquiry-based instruction.

The data analysis followed Clarke and Braun’s (2013) six-step data analysis
process: familiarize, generate codes, combine codes to themes, review themes, determine
theme significance, and report findings. I familiarized myself with all data by re-reading
all the transcripts. The coding process was used to specify keywords and phrases from the
qualitative data and identify different relationships and themes between them. The coding
process consisted of a priori codes that used existing constructs and ideas to categorize
the data, and open codes were used to allow the data to discover innovative concepts.
These a priori codes came from my prior knowledge, conceptual framework, and the
literature review for the study. I also coded the interview transcripts by using open coding
to identify common responses related to the research questions in the study. First, I coded

the transcripts line-by-line to develop an initial codebook. I then searched for any
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discrepancies in the codes and created a consensus on code definitions for the coding
framework. I also reviewed all the codes and decided on a specific coding framework
within the NVivo 12 software. To search for themes, I assigned keywords and phrases to
each data source to help me categorize them into large groups and develop overall
themes. I needed to consider how the themes worked with every participant’s interview
and with the rest of the interviews. I also needed to ensure that the themes were coherent
and distinct from each other. Any responses that deviated from the main themes needed
to be analyzed to understand variations in teacher perspectives and experiences. All
overall findings were clarified through member checking. Finally, all cases were reported
in the findings to provide a nuanced understanding of the obstacles to implementing
inquiry-based instruction in secondary science curriculums. A final analysis was
performed to determine how the findings relate to the research questions and literature.
Trustworthiness

Trustworthiness was maintained by following four standards: credibility,
dependability, transferability, and confirmability (Stahl, 2020). These standards guided
my implementation of strategies to maintain these standards and ensure trustworthiness
throughout the study. As a result, I ensured the findings of this study were presented in a
manner that reflects accuracy, consistency, and integrity, thereby supporting the overall
trustworthiness of the research.
Credibility

Credibility is ensuring that the study’s findings have some type of relationship

with each other (Stahl, 2020). I maintained credibility by implementing engagement,
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observation, and member checking. As the researcher, I engaged with the participants
through video conferencing, and I observed characteristics that were most relevant to the
study. Member checking was used to help validate the credibility and accuracy of my
study’s findings. First, I analyzed the data and drew conclusions by summarizing the key
themes and findings to prepare a brief report. Next, I shared this report by email with all
my participants to review and ask them to confirm whether the report reflects their views,
experiences, and the responses they conveyed during the interview process. They were
also encouraged to correct any errors and provide additional perspectives. I used my
participants’ feedback to modify and validate the study’s outcomes. Overall, the member
checking process allowed me to challenge my thinking and rephrase my thoughts from
my participants’ responses.
Confirmability and Dependability

Confirmability and dependability are ensuring the trust in trustworthiness was
being maintained (Alexander, 2019). Meeting these standards involves seeking objective
reality as much as possible (Bogdan & Biklen, 2003). Dependability and confirmability
were maintained using an audit trail. Each research step was documented from the
beginning of the study to the final stages of developing and reporting the findings. I also
used a diary to reflect on my own assumptions, preconceptions, and values on how they
affected my understanding of inquiry-based instruction in secondary science classrooms.
Transferability

Transferability is the process of providing the data to make transferable

judgements to further potential studies (Lincoln & Guba, 1985). Transferability was
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obtained from the description of the participants’ behavior and experiences with inquiry-
based instruction in secondary science classrooms. All these strategies helped ensured
trustworthiness and strengthened the validity of the study.
Ethical Procedures

As the researcher, I needed to follow all ethical procedures. I submitted an
application to Walden’s Institutional Review Board to ensure I met all ethical
requirements. Once I was granted approval from the Institutional Review Board, 1
gathered all my participants and collected my data. A fundamental ethical responsibility
of the researcher is prohibiting any fabrication or misrepresenting research data (Resnik,
2020). All participants received informed consent information in their personal or
professional emails, and they were notified that their participation was voluntary.
Participants were also informed of the opportunity to withdraw from the study at any
given time. Most importantly, I informed my participants of how confidentiality would be
implemented. Confidentiality is an essential ethical principle that helps assure their
privacy of their personal responses (Kang, 2023). Before the start of the interview, I
ensured the participant’s privacy by conducting the interview in my private classroom
through the Zoom platform. There were no other individuals present in my classroom,
and the participants were not able to be heard from any other outside sources. All the data
collected remained private to the study, and the participants’ names were removed.

The participants chosen for this study were provided incentives for their ideas, but
they were not pressured to contribute anything they didn’t feel comfortable with. I also

considered the amount of time it would take for me to conduct the interview, and I
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ensured the participants it would end after 1 hour. As for documentation, I provided
consent forms to each participant to obtain their personal permission for the study. The
benefits of consent forms provide reassurance that my participants understood all relevant
information and that they could communicate their choice of participation (see Kadam,
2017).

Another method to ensure ethical research was to keep a secure storage area for
all transcripts, notes, and video recordings. All sets of data were secured with a protected
password online. My physical data such as written notes and diary entries were stored in
a personal locking cabinet. All data remained protected in these secure locations for at
least 6 years after research publication.

Summary

The purpose of this study was to explore teachers’ perspectives of the obstacles to
implementing inquiry-based instruction in secondary science classrooms and what they
believe was needed to allow them to overcome these obstacles. The basic qualitative
approach was chosen to maintain alignment between the problem statement, purpose
statement, and research questions. The role of the researcher was to explore the
participants’ patterns, behaviors, and tone of language with inquiry-based instruction in
secondary science classrooms. Secondary science teachers were recruited from the
Walden University Participant Pool, social media flyers, and invitations sent through
their direct email. I informed all participants that Zoom interviews were specifically used

to conduct their semistructured interviews and collect data for this study.
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The data analysis consisted of Clarke and Braun’s (2013) 6-step data analysis

process: familiarize, generate codes, combine codes to themes, review themes, determine
theme significance, and report findings. Credibility, confirmability, dependability, and
transferability were used to ensure the trustworthiness of the research. Credibility was
maintained by implementing engagement, observation, and member checking.
Dependability and confirmability were maintained using an audit trail. Transferability
was obtained from the description of the participant’s behavior and experiences with
inquiry-based instruction in secondary science classrooms. Ethical procedures included
IRB approval, instructions of informed consent, the participant’s right to withdraw from
the study, and storing data in a secure location. In Chapter 4, I discuss the results of the

data analysis and reoccurring themes that were presented throughout the study.
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Chapter 4: Results

The purpose of this qualitative study was to explore teachers’ perspectives of the
obstacles to implementing inquiry-based instruction in secondary science classrooms and
what they believe is needed to allow them to overcome these obstacles. The following
research questions guided this study:

RQ 1: What are teachers’ perspectives of the obstacles to implementing inquiry-

based instruction in secondary science classrooms?

RQ 2: What insights do teachers have into what could help them to overcome

these obstacles?

In Chapter 4, I present the setting of the study, participant demographics, data collection,
data analysis, evidence of trustworthiness, and study results.
Setting

There were no personal or organizational conditions that influenced participants
or their experience at the time of the study that may have influenced my interpretation of
the study results. The main setting involved digital interviewing, which introduced
unique contextual dynamics that potentially influenced participant experiences and data
collection. The Zoom platform provided participants with convenience in regard to their
personal time and distracting environments (Archibald et al., 2019). The platform also
did not require participants to travel to a particular environment, and it provided them
ease to participate in the research (Gray, 2020). However, as the researcher, I needed to
create a setting where I could build trust with my participants and have them share their

stories honestly without bias (Mirick, 2019). The use of Zoom interview platform created
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an interactive environment that may have affected participants’ communication styles,
comfort levels, and depth of disclosure.
Data Collection

In this basic qualitative study, 10 participants took part in semistructured
interviews. The interviews took place on a Zoom platform from October 2024 to
November 2024. I was in Texas, in a locked classroom, and participants were in the
privacy of their homes or work-related classrooms. Each interview lasted no longer than
1 hour and consisted of 12 interview questions. The interview protocol, audio recording,
and transcription were recorded, collected, and stored in a password-protected online
folder for each interview. There were also no disruptive circumstances during the data
collection process.

Data Analysis

The data analysis was conducted based on the proposed data analysis plan. The
data analysis followed Clarke and Braun’s (2013) six-step data analysis process:
familiarize, generate codes, combine codes to categories and themes, review themes,
determine theme significance, and report findings. I transcribed the interview recordings
using the NVivo 12 software and hand transcription. I familiarized myself with the data
by re-reading all the transcripts. The coding process was used to specify keywords and
phrases from the qualitative data and to identify different relationships and themes
between them. The coding process initially consisted of a priori codes that came from my

prior knowledge, conceptual framework, and the literature review for the study. I also
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used open coding to identify common responses related to the research questions in the
study.
Evidence of Trustworthiness
My implementation of trustworthiness criteria was successful through the
implementation of four standards: credibility, dependability, transferability, and
confirmability (Stahl, 2020). I maintained credibility by implementing engagement,
observation, and member-checking. I made sure to share my interview transcriptions with
all my participants to review and ask them to confirm whether the report reflected their
views, experiences, and responses they conveyed during the interview process. They
were also encouraged to correct any errors and provide additional perspectives. |
maintained dependability and confirmability using an audit trail. I documented each
research step from the beginning of the study to the final stages of developing and
reporting the findings. I also used a diary to reflect my own assumptions, preconceptions,
and values on how they affected my understanding of inquiry-based instruction in
secondary science classrooms. Finally, I obtained transferability from the description of
the participants’ behavior and experiences with inquiry-based instruction in secondary
science classrooms. All these standards helped ensure trustworthiness and strengthen the
validity of the study.
Results
In this section, I present the results of this qualitative study. The purpose of the
study was to explore teachers’ perspectives of the obstacles to implementing inquiry-

based instruction in secondary science classrooms and what they believe is needed to



44

allow them to overcome these obstacles. I organized the results by demographics,
participants definitions of inquiry-based instruction, codes and themes, and research
question and theme. Differences in participant responses and data were also noted for
each research question and theme. I discuss differences between participants within each
theme’s results subsection. A summary of the results is also discussed at the end of
Chapter 4.
Demographics

All participants were currently employed at a public middle school or high school
within the United States at the time of the study. All participants held active positions
within their designated school as certified Grade 8-12 secondary science teachers.
Participants had various years of teaching experience ranging from 5 to 20 years. Seven
of the 10 participants were female, and three were male. Table 1 displays the participants
by number, school type, title, years of experience, and gender.
Table 1

Participant Demographics and Characteristics

Participant School type Title Years of experience Gender
P1 High school Science teacher 10 years Male

P2 Middle school Science teacher 10 years Female
P3 Middle school Science teacher 8 years Female
P4 High school Science teacher 19 years Female
P5 High school Science teacher 23 years Female
P6 High school Science teacher 26 years Male

P7 High school Science teacher 7 years Female
P8 High school Science teacher 19 years Female
P9 High school Science teacher S years Female

P10 Middle school Science teacher 4 years Male
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Participants’ Definition of Inquiry-Based Instruction

All participants had various definitions of inquiry-based instruction, but some

participants had different interpretations with the implementation process than others.

Table 2 shows participants’ definitions of inquiry-based instruction along with quotes

from their interviews that demonstrated their understanding. Each participant

demonstrated their personal knowledge of the method and how they implemented it in

their science classrooms.

Table 2

Participant Definition of Inquiry-Based Instruction

Participant Quote

P1 “A student-centered method where students are actively engaged in asking
questions, investigating, and drawing their own conclusions.”

P2 “A student-centered approach where the teacher guides students through
questions or methods to reach conclusions.”

P3 “The element of discovery and self-discovery, while creating a sense of
independence for students.”

P4 “Giving students ownership of their laboratory experience and having them
explore real-world topics.”

P5 “Students begin with questions and are given the freedom to explore and find
information themselves.”

P6 “Inquiry-based instruction is often limited to open-ended labs where students
design their own variables.”

P7 “Using questions to activate students’ background knowledge and curiosity,
and to deepen their thinking process.”

P8 “Involves asking questions, exploring ideas, and using problem-solving and
critical thinking skills.”

P9 “The use of independent learning to solve a scientific problem.”

P10 “A method that requires critical thinking, collaboration, and self-reflection.”

Codes and Themes

I coded the transcripts line-by-line to develop an initial codebook. There were no

discrepancies in the codes, and I created a consensus on code definitions for the coding
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framework. Table 3 lists a priori codes and open codes created and used. I began with 18

a priori codes, and 27 open codes were created during the process of analysis.



Table 3

A Priori and Open Codes
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A Priori Codes

Open Codes

Administrative support
Assessments

Budgets

Classroom management
Content knowledge
Differentiation
Engagement
Facilitating discussions
Guided inquiry

Inquiry pedagogy
Material shortages
Motivation
Open-Ended
Scaffolding
Scheduling

Skill deficiencies
Standardized testing
Time limitations

Access to lab materials

Avoidance

Collaboration

Critical thinking

Cross-curricular connections

Data driven

Flexibility

Focus on testing versus real-world scenarios
Growth mindset

Hands-on activities

Independent learning

Interruptions

Investigation and drawing conclusions
Issues with data collection and analysis
Lack of creativity

Linear thinking

Manageable tasks

Organized schedules

Problem-solving

Productive members of society
Professional development for inquiry
strategies

Rigid scheduling

Student-centered

Student ownership

Student readiness

Time restraints

Traditional classroom implementation
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To construct themes, I assigned keywords and phrases to each data source to help

me categorize them into large groups and develop overall themes. All a priori and open

codes were assigned to five categories: administrative and structural challenges,

traditional teaching barriers, inquiry-based learning characteristics, positive learning

approaches, and implementation support needs. As the data analysis process developed,

five unique themes emerged:

1.

Participants believed school structures create barriers through inflexible
scheduling, time constraints, and limited access to necessary materials.
Participants believed that established teaching methods and assessment-driven
instruction create resistance to implementing inquiry-based approaches.
Participants believed effective inquiry-based instruction empowers students
through active engagement in investigation, critical thinking, and independent
problem-solving activities.

Participants believed learning environments that emphasize collaboration,
cross-disciplinary connections and growth mindset helps students develop into
capable learners.

Participants shared the need for ongoing professional development, flexible
implementation strategies, and support with data management to effectively

implement inquiry-based instruction.

In Table 4, the five themes are shown in relation to each research question, with each

research question having two to three corresponding themes. In the Results section, |

align the five themes to their corresponding research question.
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Table 4

Themes Organized by Research Question

Research Question Theme

RQ1: What are teachers’ perspectives of the 1. Participants believed school structures create
obstacles to implementing inquiry-based barriers through inflexible scheduling, time
instruction in secondary science classrooms? constraints, and limited access to necessary

materials.

2. Participants believed that established teaching
methods and assessment-driven instruction
create resistance to implementing inquiry-
based approaches.

RQ2: What insights do teachers have into 3. Participants believed effective inquiry-based
what could help them to overcome these instruction empowers students through active
obstacles? engagement in investigation, critical thinking,

and independent problem-solving activities.

4. Participants believed learning environments
that emphasize collaboration, cross-
disciplinary connections, and growth mindset
helps student develop into capable learners.

5. Participants shared the need for ongoing
professional development, flexible
implementation strategies, and support with
data management to effectively implement
inquiry-based instruction.

Research Question 1

RQ 1 was “What are teachers’ perspectives of the obstacles to implementing
inquiry-based instruction in secondary science classrooms?” After completing the data
analysis process, I noticed patterns and similarities in the codes that led to the
development of two themes aligned to RQ 1:

1. Participants believed school structures create barriers through inflexible

scheduling, time constraints, and limited access to necessary materials.
2. Participants believed that established teaching methods and assessment-driven

instruction create resistance to implementing inquiry-based approaches.
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The participants’ responses collected in the data supported the development of each

theme. I included these responses of data in the form of quotes. Table 5 shows the first

research question, codes for the development of each theme relating to this research

question, and quotes from the participants to support the principle of each theme.

Table 5

Codes Organized into Themes for Research Question 1

Codes Themes Quotes

Access to lab materials Theme 1: Participants believed school ~ P8: “We are really crunched for
Interruptions structures create barriers through time, and we are constantly
Organized schedules inflexible scheduling, time constraints, being interrupted with district
Rigid scheduling and limited access to necessary requirements and student needs.”

Time restraints

Avoidance

Data driven

Focus on testing versus
real-world scenarios
Lack of creativity

materials.

Theme 2: Participants believed that
established teaching methods and
assessment-driven instruction create
resistance to implementing inquiry-
based approaches.

P3: “School district had minimal
funding for a science class, and |
had to create or use what
minimal things were there.”

P5: “Students have been used to
being talked at and not been
allowed to find information for
themselves.”

Linear thinking P6: “Curriculum has become

Traditional classroom more and more scripted, and the

implementation ability to explore things are
limited.”
P1: “Rigid schedules that the
district provides us and the huge
emphasis on standardized
testing.”

Theme 1

The first theme that developed from the coding process aligned to RQ1 was:

Participants believed school structures create barriers through inflexible scheduling, time

constraints, and limited access to necessary materials. I used the following five codes to

develop this theme: time restraints, rigid scheduling, interruptions, access to lab
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materials, and organized schedules. Two dominant patterns surfaced from the research:
universal time-related constraints and variable resource accessibility.

The first pattern centered around time-related barriers. This pattern appeared
consistently across all participants’ experiences, but these moments varied between
schools. Every participant reported being forced into specific teaching schedules;
however, the rigidity of these schedules displayed variations. For instance, in
economically disadvantaged schools, schedule adherence was particularly strict due to
graduation requirements. Participant 10 noted:

I feel the required teaching schedule has a lot to do with exactly how much real

inquiry we can do. Many teachers are kind of locked into exactly what they are

teaching and how they are teaching it.
Time restrictions seemed to emerge as a universal challenge, and every participant
considered them as a significant barrier. These constraints often arose in practical ways,
such as district requirements consuming valuable instructional time. Participant 1
explained:

There is a lot of requirements by the school district, like, having opening

questions of the day and asking good things from the students. It really takes up a

lot of time at the beginning of the class, so by the time we get started, we are

cutting down 15 minutes of instructional time.
However, the severity of these time constraints varied based on administrative support
and flexibility. If teachers had the support from their administration, time constraints

seemed to be not a severe issue with implementing inquiry-based instruction.
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Interestingly, administrative flexibility created a clear pattern of variation in how
teachers could manage these time constraints. Some teachers, like Participant 9,
experienced freedom to adjust their curriculum, expressing that their “administration has
complete trust in me to implement my curriculum in a way that supports my student’s
needs.” Others faced more ridged enforcement of schedules and sequences. Even though
these two extremes existed, some teachers were able to find a middle ground. For
example, Participant 7 had the ability to “chunk the topics from the most important to the
least important.”

The second major pattern that emerged centered around resource accessibility.
Some school environments were notably full of resources, and teachers were blessed to
have administrators provide whatever they needed. For instance, Participant 4 stated:

My current administration on campus is very supportive of anything that we need.

If they have the funds to help us acquire equipment or materials that we need to

conduct different inquiry-based experiments and opportunities, then current

administration is 100% behind us.
In contrast, teachers in resource-poor school environments struggled significantly.
Participant 3 shared:

I taught at a school district that had zero funds for science classes for at least three

to five years. And anything that I did, I would have to create or use what minimal

things were present in the school.
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Between these extremes, mixed-resource settings showed inconsistent access to materials
across school campuses. This constraint often required teachers to modify their
prescribed labs based on the resources they were provided in the classroom.

The interaction between these patterns revealed important relationships. Resource
limitations frequently aggravated time constraints because teachers needed to spend extra
time finding alternative materials or developing creative activities. However, strong
administrative support seemed to be a mediating factor to help improve both time and
resource constraints. This type of support varied across schools as it appeared to also
create advantages and disadvantages for inquiry-based instruction. Most importantly,
participants revealed that although certain barriers appeared universally, their impact
varied based on school context and administrative support. Participants also suggested
that the most successful implementation of inquiry-based instruction occurred in
environments where supportive administration intersected with adequate resources. It
may seem that the presence of structural barriers may be less important that the school’s
capacity and willingness to help teachers navigate these challenges effectively. The
variations in teacher experiences highlight the critical role that district support plays in
either amplifying or reducing the impact of structural barriers on inquiry-based
instruction.

Theme 2

The second theme that developed from the coding process aligned to RQ1 was:

Participants believed that established teaching methods and assessment-driven instruction

created resistance to implementing inquiry-based approaches. I used the following six
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codes to develop this theme: traditional classroom implementation, linear thinking, focus
on testing versus real world scenarios, lack of creativity, data driven, and avoidance.
Three distinct patterns emerged: assessment-driven instruction tensions, preparedness
barriers, and implementation resistance patterns.

In examining assessment-driven instruction, a clear pattern of conflicting
perspectives emerged. One pattern showed teachers struggling with the tension between
test preparation and authentic learning experiences. As an example, Participant 2 stated:

We’re always prepping for a test without any data-based knowledge. We do not

initiate any inquiry based on real world experiences or any aspects that will allow

the students to actually base their learning on things that are happening around us.
However, an interesting variation appeared in how teachers perceived standardized
testing’s value. Some teachers, like Participant 3, found positive aspects in standardized
assessments, but the number of certain assessments needed to be decreased to continue to
implement other inquiry-based activities. For instance, Participant 3 explained, “I don’t
mind the STAAR test. I think that it gives me feedback and helps me to know that I'm
pointing the kids in the right direction.” This variation extended further with Participant
10, who found district assessments beneficial for instructional planning while
maintaining the ability to incorporate hands-on activities. Participant 10 shared, “I find
standardized assessments to be beneficial for me because it provides me quick feedback
for student progress. I know my district places great emphasis on testing, but I don’t think
it affects my ability to still incorporate hands-on activities and labs.” Although there

seemed to be a contrast between test-focused instruction and authentic inquiry-based
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learning, participants still highlighted the ongoing challenge they face in balancing
accountability with meaningful learning opportunities that prepare their students for the
real-world.

A second significant pattern emerged around preparedness barriers, manifesting in
two distinct ways: teacher readiness and student preparation. Regarding teacher
preparedness, a consistent pattern of anxiety about relinquishing classroom control
emerged. The intention to implement inquiry-based instruction seems prominent, but
teachers found it hard to make it successful without students taking a leadership role. As
Participated 5 articulated:

I think for a lot of teachers, it’s scary, to kind of step back and let the kids take

control of their learning. I think sometimes we just want to get in there and fix

everything, and that doesn’t always work with inquiry-based learning.
This anxiety pattern connected directly to concerns about student preparation, where
teachers consistently noted students’ limited experience with inquiry-based thinking. In
other interviews, participants expressed that linear thinking was the result of how
students were taught in elementary school. Participants also shared the observation that
students often need to be trained to think and question, as their brains are wired
differently and may not naturally engage in inquiry-based learning. Participant 7°s
observation highlighted this pattern: “I think our students are not used to questioning
things, so if you don’t require this skill from the beginning, it is difficult to try and get
something from them in the classroom.” Similarly, Participant 2 stated, “They’ve been

taught to think a very linear manner, a black and white aspect of it. So, it’s very hard to
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have the students, or for me, to activate that inquiry-based thinking.” Teachers found it
necessary to train their students to think about phenomena before they could attempt an
inquiry-based activity.

The third major pattern centered around implementation resistance, which
evolved differently across teaching contexts. Participants revealed that the lack of
creativity was the result from scripted curricula written by teachers with limited teaching
experience. Participant 6 shared:

Curriculum has become more and more scripted, and so the ability to kind of

explore things like experiment with more inquiry-based is limited to whatever the

curriculum writers are doing. A lot of times the curriculum writers are teachers
with maybe four or five years of teaching experience that are the ones that are
designing the curriculum.
Another variation appeared in teachers’ responses to these constraints, ranging from
complete avoidance to partial implementation attempts. Based on the various curricula
being implemented in different districts, teachers believed the experimentation aspect of
inquiry-based learning was limited and not placed as a priority.

A particularly revealing pattern emerged in how teachers justified their resistance
to inquiry-based methods. Avoidance and traditional classroom management seemed to
be the final decision for some participants because they felt resources and essential skills
were not in place to make inquiry-based instruction successful. A big concern with some
participants was that some science teachers don’t fully understand the inquiry method.

For example, Participant 1 shared:
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Teachers don’t understand it. So, they say, you know, I don’t get it, so my
students are not going to understand it and get it either. So let me just do what I
know or let me just make it easier for them and myself so that we can get through
the content as fast as we can.
This shared struggle also connected to the time restraints teachers experienced and may
be why teachers found it easier to stick with traditional teaching methods. Other teachers
expressed that they chose to avoid inquiry-based instruction because it would become
more work on their part to teach their students all the essential skills that need to be had
for them to implement inquiry-based instruction. Participant 9 stated:
I feel my students are not at the right level to understand the meaning of inquiry. I
am also required to cover content in a certain amount of time, and I am not sure
how I can incorporate inquiry-based learning when I don’t have the time to teach
them critical thinking and questioning skills.
Overall, participants expressed the need to be taught more inquiry-based methods and for
more time to build their confidence and skills in inquiry-based instruction before they
could effectively integrate it into their teaching practice.

The interaction between these patterns revealed an important relationship.
Although standardized testing created one layer of resistance, deeper structural issues
around teacher preparation and student readiness formed more fundamental barriers. This
relationship varied across teaching contexts, as some teachers found ways to balance
assessment requirements with inquiry-based approaches and others felt completely

constrained by these factors. These patterns suggest that resistance to inquiry-based
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instruction is not uniform, but exists on a spectrum influenced by teacher preparation,
student readiness, curriculum flexibility, and assessment requirements. The variations in
teacher responses to these challenges indicate that successful implementation of inquiry-
based instruction requires addressing multiple layers of resistance, with particular
attention to building teacher confidence and providing adequate preparation time. Most
importantly, the data revealed that while assessment-driven instruction creates
challenges, teachers’ ability to overcome these challenges varies based on their
preparation, support systems, and understanding of inquiry-based methods.
Research Question 2

RQ2 was: What insights do teachers have into what could help them to overcome
these obstacles? After completing the data analysis process, I found patterns and
similarities in the codes that led to the development of three themes aligned to RQ?2.
These three themes were:

3. Participants believed effective inquiry-based instruction empowers students
through active engagement in investigation, critical thinking, and independent
problem-solving activities.

4. Participants believed learning environments that emphasize collaboration, cross-
disciplinary connections, and growth mindset helps students develop into capable
learners.

5. Participants shared the need for ongoing professional development, flexible
implementation strategies, and support with data management to effectively

implement inquiry-based instruction.
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The participants’ responses collected in the data supported the development of each
theme. I also included these responses of data in the form of quotes. Table 6 shows the
second research question, codes for the development of each theme relating to this
research question, and quotes from the participants to support the principle of each

theme.



Table 6

Codes Organized into Themes for Research Question 2
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Codes

Themes

Quotes

Critical thinking
Hands-on activities
Independent learning
Investigation and drawing
conclusions
Problem-solving
Student-centered

Student ownership

Collaboration

Cross-curricular connections
Growth mindset

Productive members of society
Student readiness

Flexibility

Issues with data collection and
analysis

Manageable tasks
Professional development for
inquiry strategies

Theme 3: Participants believed
effective inquiry-based
instruction empowers students
through active engagement in
investigation, critical thinking,
and independent problem-
solving activities.

Theme 4: Participants believed
learning environments that
empbhasize collaboration, cross-
disciplinary connections, and
growth mindset helps students
develop into capable learners.

Theme 5: Participants shared the

need for ongoing professional
development, flexible
implementation strategies, and
support with data management

to effectively implement inquiry-

based instruction.

P8: “It is kind of opening
the idea of, like, looking at
research, looking at what
you already know, using
problem solving skills, and
just like critical thinking to
kind of approach questions
from a lot of different
ways.”

P7: “In order to take them to
those deep conversations
and analysis, you need to be
creative on how to ask the
questions you want your
students to discuss
together.”

P2: “I’ve had instances
when the student wanted to
work on their own and I had
to navigate the situation
where I kind of had to just
be the mediator and point
out certain things that they
needed to do for them to
solve the problem or finish
the actual project.

P5: “I wish there was more of an
allowance for teachers to do
what they have to do, what’s
best for their kids, and not feel
like I have to hide what I do with
my kids.”

P8: “I’m the only biology
teacher on my campus, but |
would like to see how other
teachers are doing inquiry-based
instruction, or how they are
doing the curriculum in general.”
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Theme 3

Theme 3 was: Participants believed effective inquiry-based instruction empowers
students through active engagement in investigation, critical thinking, and independent
problem-solving activities. I used the following seven codes to develop this theme:
student-centered, investigation and drawing conclusions, critical thinking, independent
learning, student ownership, problem-solving, and hands-on activities. Three patterns
emerged from the coding process: the role of critical thinking and problem-solving, the
dynamics of student empowerment, and the implementation of hands-on learning
activities.

The first pattern centered around the relationship between critical thinking and
problem-solving skills in inquiry-based instruction. A clear similarity emerged across all
participants regarding the necessity of these skills, but variations appeared in who they
believed should primarily employ them. One group, represented by Participant 10,
emphasized student responsibility:

In order for me to attempt inquiry-based instruction, I need to feel confident that

my students are able to complete meaningful tasks that require them to think

critically. They also need to be able to solve a scientific problem without
expecting me to provide them all the answers.
Similarly, Participant 8 discovered the whole method involved asking questions and

exploring different ideas. Participant 8 shared:
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It is kind of opening the idea of, like, looking at research, looking at what you

already know, using problem solving skills, and just like critical thinking to kind

of approach questions from a lot of different ways.
Participants also believed these characteristics are what defined the entire purpose of
inquiry-based instruction and having their students think critically would determine a
successful implementation. In contrast, another group, exemplified by Participant 7,
focused on teacher problem-solving. Participant 7 explained, “In order to take them to
those deep conversations and analysis, you need to be creative on how to ask the
questions you want your students to discuss together.” This variation revealed a tension
in how teachers perceive the distribution of critical thinking responsibilities.

A second pattern emerged around student empowerment and teacher guidance,
revealing a spectrum of approaches. All participants agreed on the importance of student-
centered learning, but their methods of implementation varied considerably. Some
teachers, like Participant 1, emphasized complete student autonomy. For instance,
Participant 1 shared:

It breaks it down a little bit better for them, instead of having to just hear the

teacher talking, or having to take notes, and they can ask their own questions,

instead of answering questions that the teacher has. I believe they get clear and
better data by doing their own investigations.
Others, like Participant 2, advocated for a more balanced approach. Participants
interpreted inquiry-based instruction is a student-centered approach, but the method still

required a certain amount of support from the teacher. It was noted that teachers can’t
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expect all their students to just dive into the process because some of them may not know
where to begin. Participant 2 stated:

Inquiry-based instruction is a student-centered approach, where I feel like the

teacher is guiding the students through either a question or a specific theme in a

system that they are trying to articulate. It’s interpreted more by the students, but

it’s guidance by the teacher for them to make that specific conclusion.
Teachers found it necessary to provide their students with some guiding questions, but
they had to be mindful with the amount of support they could provide without affecting
the results of implementing true inquiry. Similarly, Participant 5 stated:

Inquiry-based instruction is giving those questions to the students and giving them

the freedom to take those questions and kind of make them their own and how

they understand it and go and find the information themselves and lead them into
those paths, and how to correctly find that information and what to do with it once
they find it.
This pattern revealed a consistent tension between student independence and teacher
support, along with variations in how teachers navigate this balance.

The third pattern centered around the relationship between hands-on activities and
authentic inquiry, revealing important distinctions in teacher understanding. A clear
division emerged between those who viewed hands-on activities as automatically
constituting inquiry-based instruction and those who recognized the need for deeper

engagement. Participant 6 represented one perspective:
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Inquiry-based instruction in most classrooms is when you give them a lab, but

then you give them an open-ended question when it comes to the lab, and then

they design their own variables and stuff around that lab.
Interestingly, some participants believed this was the biggest extent of inquiry-based
instruction and that most teachers were doing in their secondary science classrooms. In
contrast, Participants 4 and 9 highlighted a crucial distinction, noting that merely
conducting hands-on activities doesn’t necessarily constitute true inquiry, especially
when procedures are prescribed. As Participant 4 stated, “They may think that just
because you’re doing something hands-on that it’s inquiry, and that’s not necessarily
true.” Similarly, Participant '9 shared, “You can implement hands-on activities during
labs, but if you are providing the procedure or instructions, then it defeats the purpose of
implementing inquiry.” Although hands-on activities are a valuable component of
inquiry-based learning, true inquiry requires students to engage in designing
investigations and constructing their own understanding rather than following prescribed
procedures.

The interaction between these patterns revealed important relationships. Teachers
who emphasized student autonomy in critical thinking tended to also support more open-
ended approaches to hands-on activities. Conversely, those who focused on teacher
guidance in critical thinking often structured their hands-on activities more carefully.
This relationship suggests that teachers’ beliefs about student capability influence their
implementation approaches across multiple factors of inquiry-based instruction. Most

significantly, the data revealed that although all participants valued inquiry-based
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instruction, their interpretations and implementations varied from highly structured to
completely open-ended approaches. The variations in these patterns suggest that effective
inquiry-based instruction is not a single, uniform approach, but a range of practices that
share student engagement, critical thinking, and hands-on investigation. However, the
success of implementation appears to depend on how well teachers can balance these
elements while adapting to their student needs.

These patterns demonstrate that effective inquiry-based instruction functions as a
system where critical thinking, student empowerment, and hands-on activities connect in
various ways. The variations in how teachers build these connections suggest that
successful implementation requires both understanding of inquiry principles and
flexibility in their implementation. Most notably, the findings suggest that while teachers
share common goals for inquiry-based learning, their paths to achieving these goals can
differ greatly while still maintaining effectiveness.

Theme 4

Theme 4 was: Participants believed learning environments that emphasize
collaboration, cross-disciplinary connections, and growth mindset helps students develop
into capable learners. I used the following five codes to develop this theme: growth
mindset, collaboration, cross-curricular connections, productive members of society, and
student readiness. Analysis of participant responses revealed distinct patterns in how
teachers conceptualized effective learning environments.

A notable pattern of variation appeared in how teachers experienced and

implemented collaborative learning across different grade levels. Some participants
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emphasized the benefits of higher-order thinking. As an example, Participant 7 stated, “I
think one of the benefits to have this type of practice is that you can take the student to
the next level of the thinking process and analyze the information in a different way.”
However, implementation challenges varied significantly by grade level, as Participant 2
noted when discussing middle school students’ resistance to group work:

I’ve had instances when the student wanted to work on their own and I had to

navigate the situation where I kind of had to just be the mediator and point out

certain things that they needed to do for them to solve the problem or finish the

actual project.
Participant 2 also mentioned this was more of an issue with their middle school students
rather than their high school students. These findings revealed a complex pattern where
teachers recognize the value of collaboration in inquiry-based learning, but they face
various levels of student resistance across grade levels. The results also suggested that
successful implementation requires careful consideration of both student developmental
stages and personal dynamics in the classroom.

Teachers demonstrated remarkable similarity in their views on the dual nature of
inquiry-based learning benefits, but they varied in their approaches. Participant 5
exemplified the focus on collaborative skills and perspective-sharing: “I want them to
learn how to work together and listen to other people’s ideas and not shut somebody out
because their views do not necessarily align with theirs.” This collaborative emphasis

appeared consistently across participants, even when scientific learning outcomes were
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less successful. Teachers also valued the exposure to different perspectives as an
important outcome.

A consistent pattern emerged in how teachers connected student readiness to
societal preparation, but this connection varied among participants. Based on
participants’ responses, student readiness stemmed from students being able to think and
process information on their own during the inquiry method. Participants’ intentions to
implement inquiry-based instruction were to help their students gain a sense of
independency and allow them to contribute to society in a positive way. For instance,
Participant 8 emphasized systematic problem-solving skills:

I want them to learn how to prioritize and systematically approach problems that

they’re facing, whether it’s in their real life or at school, and just kind of making

them look at different steps that go beyond just the immediate.
An unexpected similarity across participants was the reported reduction in teacher stress
levels. It was noted that teachers felt a sense of relief because their students enjoyed the
inquiry-method. Participant 6 stated, “I feel like the conversations that I get from the kids
are way deeper, and I’m not as stressed a lot of times, because I’'m not doing as much.”
This sentiment was reinforced by Participant 1, who noted increased student engagement
and satisfaction:

It’s easier for them to problem solve and collaborate with their peers. It gives

them ownership and it lets them know I’m the one that put time into the work. I

think they feel more satisfied at the end of that lesson, having done it themselves,

and being more engaged with the material and their peers.
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The results suggest a reciprocal relationship between student readiness and societal
preparation. Inquiry-based instruction also appears to develop students’ independent
thinking skills for future success and creates a more engaging and less stressful classroom
environment that benefits both teachers and students.

Cross-curricular connections showed the most consistent pattern across all
participants, with similar observations about how inquiry-based learning integrates
multiple subject areas. Participant 1 highlighted the depth of learning and future
preparation:

They go and explore these topics in a way that makes them experts, and by the

time they are done with it, they know more about that topic. The benefit is that it

teaches them how to go to college and become researchers.
This integration of skills was further emphasized by Participant 10:
Although I am implementing inquiry through science, I feel my students are still
incorporating math skills, computer skills, and comprehension skills. They need
to know how to organize data into a graph, calculate data, and understand the
problem they need to solve.
These observations highlight how inquiry-based instruction naturally fosters
interdisciplinary learning, preparing students not only for scientific thinking but also
developing academic and research skills that transfer across subjects and extend into
higher education.
This theme highlights how effective learning environments foster capable learners

through collaboration, cross-disciplinary connections, and growth mindsets. The data
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revealed three interconnected patterns in developing student capabilities: the tension
between collaborative learning and individual preferences, the relationship between
student readiness and societal preparation, and the integration of cross-curricular
connections. Although participants recognized the value of collaboration and growth
mindset in developing capable learners, they encountered varying levels of student
resistance, particularly across different grade levels. The findings demonstrated that
successful learning environments go beyond traditional academic preparation; they create
opportunities for students to develop independence, engage with diverse perspectives,
and make meaningful connections across disciplines. Most importantly, participants
emphasized that these environments benefit both students and teachers, creating less
stressful classrooms while preparing students for future academic and societal roles.
These environments suggest that effective learning environments are not merely spaces
for content delivery, but dynamic systems that foster student development through the
integration of collaborative, interdisciplinary, and growth-oriented practices.
Theme 5

The final theme developed from the coding process aligned to RQ2 was:
Participants shared the need for ongoing professional development, flexible
implementation strategies, and support with data management to effectively implement
inquiry-based instruction. I used the following four codes to develop this theme:
professional development for inquiry strategies, issues with data collection and analysis,

manageable tasks, and flexibility. Three key areas of variation emerged from the coding
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process: resource needs, professional development preferences, and data management
challenges.

A clear pattern emerged regarding implementation flexibility, however teachers’
specific needs varied significantly. Although some participants sought complete
autonomy to customize the curriculum, others were satisfied with the current framework
but needed better resources. For instance, Participant 5 advocated for maximum
flexibility: “I wish there was more of an allowance for teachers to do what they have to
do, what’s best for their kids, and not feel like I have to hide what I do with my kids.” In
contrast, Participant 4 desired a middle-ground approach. Participant 4 stated:

I wish the district would provide different not just the adopted resources, but also

give you choice in using other resources, because sometimes those other resources

might be a better fit than the ones that they’ve adopted.
Further varying from both perspectives, some participants focused primarily on resource
constraints. For instance, Participant 3 explained:

It is such a downgrade, and it is such an embarrassment that I don’t have my own

science room with a closet with materials. They think it’s you are being picky, but

I shouldn’t have to compete for space to implement a hands-on lesson.

The varied perspectives on curriculum implementation revealed a tension between
autonomy and flexibility in inquiry-based instruction. These contrasting viewpoints also
highlight a spectrum of needs, from complete autonomy to improved standard resources.

Professional development preferences similarly displayed distinct patterns with

variations. Participants expressed the desire to have more inquiry training and the
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opportunity to produce a lesson in the classroom based on the training given at
professional development. Other participants also believed that having a clear model or
an example to follow would make it easier to implement inquiry-based instruction
successfully. For instance, Participant 7 stated, “I would like to have opportunity to be a
part and see how this process looks like. I would also like the time to produce something
and go back to the classroom and use it successfully.” In similar interviews, participants
discussed the desire to have opportunities to play with the curriculum and see how other
teachers implement it. These interviews suggested that teachers preferred having time in
professional development to collaborate with each other and discuss inquiry-based
opportunities. For example, Participant 8 expressed, “I’m the only biology teacher on my
campus, but I would like to see how other teachers are doing inquiry-based instruction, or
how they are doing the curriculum in general.” In contrast, some participants believed
inquiry-based opportunities were offered at their professional development meetings, but
they just needed some minor adjustments. This belief was also based on the number of
resources the district provided participants’ schools. Participant 4 stated:
The district is doing a pretty good job of providing inquiry-based opportunities,
but you may have to adjust and make minimal changes so that it can work for
your classroom. I use what I have and make it work and still provide the students
with a good experience.
These findings demonstrate that although teachers generally felt supported with inquiry-
based resources, they desired more hands-on training, collaborative opportunities, and

examples to implement inquiry-based instruction in their classrooms.
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The most consistent pattern emerged in data management challenges, where
teachers showed similarities in their struggles. These challenges occurred in two ways:
time management conflicts and assessment integration difficulties. Participant 7 captured
the common time management challenge: “When you use practices like this, they require
more time. I struggle with how to manage the amount of material I need to cover for data
versus the inquiry practice that I chose to do.” Similarly, participants expressed a desire
for professional development opportunities that provided solutions to manage data during
the implementation of inquiry-based instruction. Participant 10 stated:

I always focus on my data and unfortunately, I find myself teaching according to

the test, rather than thinking about how I could use inquiry to cover a lesson. |

would like to learn strategies on how I could still use inquiry activities and

manage my data at the same time.
This conflict between data-driven instruction and inquiry-based teaching methods
suggests a need for professional development that specifically addresses how teachers
can effectively balance assessment requirements while maintaining successful inquiry
practices in their classrooms. These varying perspectives and challenges suggest an
environment where teachers’ necessities diverge in implementation and professional
development preferences but intersect in their struggles with data management. This
pattern of variation and similarity indicates that although flexible, differentiated support
systems are needed for implementation and professional development, a more
standardized approach might be beneficial for addressing the challenge of data

management.
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The overall pattern that emerged from this analysis reveals tension between
individuality and uniformity in inquiry-based instruction implementation. Implementation
strategies and professional development needs show a spectrum of preferences that
require personalized solutions. Data management challenges also present a uniform
challenge that affects teachers regardless of their individual approaches. These challenges
suggest that effective support for inquiry-based instruction requires a hybrid approach
which includes flexible systems that can accommodate individual teaching styles and
contexts, combined with frameworks for managing the universal challenges of data
collection and analysis. A balanced approach would address varied patterns in teacher
preferences and the consistent patterns in their challenges. This flexibility could lead to
more successful and sustainable inquiry-based instruction implementation across
different classroom contexts.

Summary

The results of this qualitative study are presented in the form of five themes,
serving as responses to the two research questions. The purpose of this study was to
explore teachers’ perspectives of the obstacles to implementing inquiry-based instruction
in secondary science classrooms and what they believe is needed to allow them to
overcome these obstacles. I used variations, patterns, similarities, and differences in the
data to identify five themes, each aligned to one of the two research questions. Aligning
to RQI, I found that teachers have barriers such inflexible scheduling, time constraints,
and limited resources that prevent them from implementing inquiry-based instruction.

Additionally, I discovered that teachers who had assessment-driven instruction tended to
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resist implementing inquiry-based activities. Regarding RQ2, I established that teachers
believe effective inquiry-based instruction empowers their students through active
engagement in investigation and critical thinking. I identified that teachers need a
learning environment that emphasizes collaboration, cross-disciplinary connections, and a
growth mindset. Further, I found that teachers need more professional development,
flexible implementation strategies, and support with data management. Patterns and
variations in the data were discussed within each theme’s specific section of the results.
Although there were few differences among the data, I found no discrepant cases. In

Chapter 5, I include further discussions, conclusions, and recommendations.



75

Chapter 5: Discussion, Conclusions, and Recommendations
The purpose of this qualitative study was to explore teachers’ perspectives of the
obstacles to implementing inquiry-based instruction in secondary science classrooms and
what they believe is needed to allow them to overcome these obstacles. In this basic
qualitative study, I used semistructured interviews and included as participants secondary
science teachers who understood inquiry-based instruction. The research questions were
as follows:

RQ 1: What are teachers’ perspectives of the obstacles to implementing inquiry-

based instruction in secondary science classrooms?

RQ 2: What insights do teachers have into what could help them to overcome

these obstacles?

Five unique themes emerged from the data analysis process:

1. Participants believed school structures create barriers through inflexible
scheduling, time constraints, and limited access to necessary materials.

2. Participants believed that established teaching methods and assessment-driven
instruction create resistance to implementing inquiry-based approaches.

3. Participants believed effective inquiry-based instruction empowers students
through active engagement in investigation, critical thinking, and independent
problem-solving activities.

4. Participants believed learning environments that emphasize collaboration,
cross-disciplinary connections, and growth mindset helps student develop into

capable learners.
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5. Participants shared the need for ongoing professional development, flexible
implementation strategies, and support with data management to effectively
implement inquiry-based instruction.

Themes 1 and 2 aligned to RQ 1, and Themes 3 through 5 aligned to RQ 2. These themes
served as the foundation to determining the findings. In Chapter 5, I summarize and
interpret the findings, explain the limitations, suggest recommendations, discuss
implications, and conclude the overall study. Throughout the chapter, I discuss the
relationship between the findings and the literature review along with the study’s
framework.

Based on the themes, I developed five findings. These are shown in Table 7,

organized by corresponding theme and research question. The findings are:

1. School structural elements create significant barriers that impede teachers’
ability to effectively implement inquiry-based instruction.

2. The prevalence of traditional teaching methods and pressure to meet
standardized assessment requirements creates resistance to implementing
inquiry-based approaches.

3. Inquiry-based instruction empowers students through active scientific
investigation, critical thinking development, and independent problem-solving
opportunities, leading to increased student ownership of the learning process.

4. Learning environments that prioritize collaboration, cross-disciplinary
connections, and a growth mindset develop more capable and resilient

learners who can effectively engage with inquiry-based instruction.
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5. Teachers require a comprehensive support system that includes ongoing
professional development, flexible implementation strategies, and data
management assistance to successfully integrate inquiry-based instruction into

their teaching practice.



Table 7

Findings Organized by Theme and Research Question
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Research Question Themes Findings

RQI1: What are 1. Participants believed school 1. School structural elements create
teachers’ perspectives structures create barriers significant barriers that impede
of the obstacles to through inflexible teachers’ ability to effectively
implementing inquiry- scheduling, time constraints, implement inquiry-based

based instruction in and limited access to instruction.

secondary science necessary materials.

classrooms?

2. Participants believed that 2. The prevalence of traditional
established teaching teaching methods and pressure to
methods and assessment- meet standardized assessment
driven instruction create requirements creates resistance to
resistance to implementing implementing inquiry-based
inquiry-based approaches. approaches.

RQ2: What insights do 3. Participants believed 3. Inquiry-based instruction

teachers have into effective inquiry-based empowers students through

what could help them instruction empowers active scientific investigation,

to overcome these students through active critical thinking development,

obstacles? engagement in investigation, and independent problem-solving
critical thinking, and opportunities, leading to
independent-problem- increased student ownership of
solving activities. the learning process.

4. Participants believed 4. Learning environments that
learning environments that prioritize collaboration, cross-
emphasize collaboration, disciplinary connections, and a
cross-disciplinary growth mindset develop more
connections, and growth capable and resilient learners
mindset helps students who can effectively engage with
develop into capable inquiry-based instruction.
learners.

5. Participants shared the need 5. Teachers require a

for ongoing professional
development, flexible

implementation strategies,

and support with data

management to effectively

implement inquiry-based
instruction.

comprehensive support system
that includes ongoing
professional development,
flexible implementation
strategies, and data management
assistance to successfully
integrate inquiry-based
instruction into their teaching
practice.
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Interpretation of the Findings

Finding 1

The first finding was that school structural elements create significant barriers that
impede teachers’ ability to effectively implement inquiry-based instruction. Finding 1
aligned to RQ 1, in which I sought to explore teachers’ perspectives of the obstacles to
implementing inquiry-based instruction in secondary science classrooms. RQ 1 followed
Brenda (2023) and Karakaya’s (2020) emphasis of the lack of adequate support and
resources as a significant barrier to the implementation of these practices. Furthermore,
Finding 1 identifies significant structural barriers that impede teachers’ ability to
implement inquiry-based instruction.

Finding 1 confirms and extends existing research in the field of science education.
There was a similar relationship created between teachers’ experiences with inquiry-
based instruction and science teachers’ current struggles with the method. All teachers in
this study linked inquiry-based practices to the current obstacles they face with
implementing the method in the classroom. This link is also mentioned in the literature
review. For instance, stakeholders state that there is a shortage of equipment, inadequate
school infrastructure, and high deficiency in various professional development programs
for teachers (Breda, 2023). Additionally, Karakaya (2020) determined that students often
struggle to complete STEM activities related to inquiry-based instruction due to the lack
of time, materials, and knowledge. These school structural elements continuously create

barriers for teachers to attempt the inquiry-based method in their classrooms.
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This study extends current understanding by establishing a deeper connection
between teachers’ personal experiences with inquiry-based learning and their current
implementation challenges. Participants revealed that structural barriers are not isolated
challenges, but interconnected obstacles that affect their impact on teaching effectiveness.
Teachers’ personal experiences with inquiry-based instruction influence their perception
of current barriers, suggesting that these obstacles create an ongoing pattern of
implementation difficulties. This relationship between personal experience and current
practice represents a new contribution to the understanding of implementation challenges.
Additionally, the finding provides a foundation for developing more effective solutions in
secondary science education.

Finding 2

Finding 2 also aligned to RQ1. As stated in Finding 1, I aimed to explore
teachers’ perspectives of the obstacles to implementing inquiry-based instruction in
secondary science classrooms. The second finding was the prevalence of traditional
methods and pressure to meet standardized assessment requirements created resistance to
implementing inquiry-based approaches. RQ1 highlighted Breda’s (2023) work with
teachers’ unfamiliarity with inquiry-based methods, their perceived difficulty in
implementing them, and the lack of confidence in learning the approach. Similarly, Sprott
(2019) called attention to this tension by discussing a teacher who struggled to balance
core values with the demands of testing from school leaders. Two themes answered RQ1;

however, one theme contributed to the development of Finding 2.
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Secondary science teachers reported consistent pressure to fulfill standardized
testing requirements and felt the need to remain comfortable with only implementing
traditional instruction. Teachers also reported feeling a sense of anxiety when they had to
relinquish control to their students and allow them to learn more independently.
Teachers’ resistance to inquiry-based approaches stemmed from external barriers that
discouraged them from attempting these methods. These factors included testing
requirements from the school district, expectations from parents, students’ ability to take
control of their learning, and fulling the required curriculum from administration. Finding
2 is reflected through the minimal knowledge teachers have about the activities and
thinking processes that are required to help students explain scientific investigations (see
Mohammed, 2021). Finding 2 coincided with the literature because unfamiliarity was
documented as a reason for teachers using traditional methods. Finding 2 also paralleled
Smalley’s (2024) focus group’s results by revealing a veteran teacher who believed that
her traditional teaching methods were appropriate due to familiarity and habit. This
finding also confirmed Fitzgerald’s (2019) revelation of teachers’ concerns about
standardized testing, which they believed threatened inquiry-based methods due to the
pressure to cover content that students needed to recall for tests. Not only did Finding 2
confirm the established literature review, but it also extended findings on teacher
resistance to implement new strategies and still fulfill state testing requirements.
Finding 3

Finding 3 aligned to RQ2. In RQ2, I intended to determine the insights teachers

have into what could help them to overcome obstacles with inquiry-based instruction.
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The third finding was inquiry-based instruction empowers students through active
scientific investigation, critical thinking development, and independent problem-solving
opportunities, leading to increased student ownership of the learning process. Three
themes answered RQ2, but only one of these themes contributed to the foundation of
Finding 3.

Teachers shared the essential components of inquiry-based instruction for the
method to be successful in the classroom. Finding 3 supports the literature review
because the study and research shows that students need to have critical thinking and
problem-solving skills for teachers to implement the method effectively. For example,
Zur (2021) and Tawtik (2021) emphasized that the most significant benefits arise when
students are deeply involved in scientific investigations; however, teachers expressed
difficulties with their students taking ownership of the learning process. Additionally,
Baldock’s (2020) investigation provided additional evidence of the method’s potential.
Baldock discovered that students directly recognized the value of inquiry-based learning
in helping them improve their critical thinking skills and taking advantage of hands-on
experiences with science investigations. Overall, Finding 3 further contributes to the
literature by demonstrating the skills students need to obtain ownership of their learning
and observing the true impact inquiry-based instruction can have in their future success.
Finding 4

Finding 4 aligned to RQ2. In RQ2, I intended to determine the insights teachers
have into what could help them to overcome obstacles with inquiry-based instruction.

The fourth finding was learning environments that prioritize collaboration, cross-
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disciplinary connections, and a growth mindset develop more capable and resilient
learners who can effectively engage with inquiry-based instruction. Three themes
answered RQ2, but only one of these themes contributed to the foundation of Finding 4.
Teachers expressed the importance of a learning environment that allowed
students to collaborate with each other and work successfully with their peers. Finding 4
supports the literature review because research shows that inquiry-based instruction
requires engagement and motivation to question scientific issues. For example, Belen and
Caballes (2020) demonstrated students facing challenges in sustaining their engagement
to construct evidence-based explanations. Although this is a clear requirement for
success, teachers still shared difficulties in discovering strategies on how to have their
students work together to approach scientific issues as group. In a related result, Saleh
(2020) discovered students struggled with questioning their peers and needed consistent
guidance from their teachers. Based on previous research and the study’s findings,
teachers may need to build a safe learning environment for all students to feel
comfortable expressing themselves before implementing inquiry-based instruction.
Teachers also shared the willingness to adopt the inquiry-based method rather
than remaining committed to traditional methods. Some teachers discussed the need for
more collaboration with other teachers from different subjects for them to feel more
comfortable. Contreras (2024) demonstrated that teachers could be more willing to adopt
inquiry-based instruction if they have the collaboration and supervision of their peers.

Finding 4 reflected the literature review by teachers expressing the desire to create a
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positive culture that includes teachers from every subject and a growth mindset to remain
faithful to implementing the inquiry-based method.
Finding 5

Finding 5 aligned to RQ2. In RQ2, I intended to determine the insights teachers
have into what could help them to overcome obstacles with inquiry-based instruction.
The fifth finding was teachers require a comprehensive support system that includes
ongoing professional development, flexible implementation strategies, and data
management assistance. Three themes answered RQ2, but only one of these themes
contributed to the foundation of Finding 5.

Teachers shared a lack of sufficient progressional development opportunities that
allowed them to learn more about inquiry-based instruction along with other effective
methods. Teachers also wanted professional development opportunities that allowed them
to collaborate with their peers. Finding 5 is compatible with Levy’s (2022) findings about
providing teachers opportunities to collaborate to promote the acceptance of more
learner-centered instruction. Other teachers also reported needing flexible time schedules
to cater to students’ interests and learning needs. Additionally, Hong (2023) found that
teachers struggle to allocate sufficient time to learn and implement new strategies
independently. The findings also confirmed previous research that teachers have different
goals and perspectives with implementing inquiry-based instruction.

Limitations of the Study
The limitations of the study included factors related to sample size, personal bias,

and the environment used for all interviews. Because I only interviewed 10 secondary
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science teachers working in public schools across the United States, sample size was a
limitation. This sample size could minimize transferability. Additionally, I accounted for
personal bias as a limitation, as I am an advocate for inquiry-based instruction in science
curriculums. My potential researcher bias and experiences with inquiry-based instruction
could have influenced my interpretations from some of the semistructured interviews. As
a secondary science teacher, I addressed potential biases by reviewing all the overall
findings with the participants, verifying the findings with more data sources, and keeping
a reflective journal. Lastly, I accounted for the location of the interviews and online
interviewing as limitations since my interviews were conducted using the Zoom platform.
The location and online interviewing limited the study to participants who could only
have access to technology with a Zoom membership account.
Recommendations

Based on the findings, I propose the following recommendations. These
recommendations were constructed based on future research and future practice. They
were also constructed from the order of the literature review, the results and data analysis,
and the overall findings. These recommendations represent more than suggestions; they
are important for advancing science education and empowering both educators and
students in the learning process. By implementing these strategies, educational
institutions can transform traditional learning environments into student-centered safe

spaces of scientific exploration and critical thinking.



91

Recommendation for Research

Based on current research, there are still critical gaps in understanding inquiry-
based instruction implementation. My first recommendation calls for further research
exploring how this instructional approach can be effectively integrated across all
educational stakeholders. For instance, Guzman (2021) highlighted that students
recognize the active role required in inquiry-based learning, but they still expect support
from their teachers throughout the investigative process. Duarte (2019) also pointed out
that teachers found inquiry activities time-consuming and worried that their students
might miss important concepts from the course syllabus. Based on these previous studies,
I recommend further research involving inquiry-based instruction, its support of more
student ownership, and its inclusion in secondary school’s curriculum. First, I
recommend a rigorous qualitative study that maps out the specific roles of each
stakeholder in inquiry-based instruction. This study should analyze potential
improvements to science curriculums and provide a framework for implementation.
Researchers would also need to analyze the interactions between students, teachers, and
administrators to understand the dynamics of inquiry-based learning. Additionally, I
recommend a quantitative study to measure the long-term impact of inquiry-based
instruction. This research would need to focus on measuring student success, evaluating
teacher performance, and generating evidence that supports the adoption of inquiry-based
instructional strategies.

With Finding 3, I explained how inquiry-based instruction empowers students

through active scientific investigation, critical thinking development, and independent
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problem-solving opportunities, leading to increased student ownership of the learning
process. As I continued to develop Finding 1, I connected it with the amount of
confidence students have with taking ownership of their learning and their ability to think
on a higher level without teacher assistance. If teachers are resistant to relinquishing
complete control, how will stakeholders be able to see the true effects of inquiry-based
instruction in the classroom? Thus, Recommendation 1 is discovering all the roles
stakeholders should have to integrate inquiry-based instruction into all secondary science
curriculums. Recommendation 1 would then suggest school district provide resources to
all teachers and use them for inquiry-based instruction in science classrooms.
Recommendations for Practice

In Finding 5, I reported teachers needing a comprehensive support system that
includes ongoing professional development, flexible implementation strategies and data.
Thus, Recommendation 2 advocates for increased access to professional development
focused on inquiry-based instruction. I recommend that this is no longer an optional
enhancement but a necessity for future science education. This step would require
organizations to develop accessible professional development resources that provide
timely support for all stakeholders. In Finding 4, I discussed how learning environments
should prioritize collaboration, cross-disciplinary connections, and a growth mindset.
This observation was proven through Baldock’s (2020) work which discovered the value
of inquiry-based learning in helping students develop their critical thinking skills and
obtaining hands-on experiences with science investigations. Therefore, Recommendation

3 suggests all secondary science teachers should integrate inquiry-based learning
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strategies meaningfully into their weekly curriculum. For this to be successful, teachers
would need to implement at least one full lesson per week dedicated to inquiry-based
instruction. These lessons should also prioritize learning environments that foster
collaboration and a growth mindset among students. Finding 2 showed that teachers felt
more confident implementing traditional teaching methods and more pressure to meet
standardized assessment requirements. For instance, Chen (2020), emphasized that
teachers felt pressured with time to meet curriculum requirements, such covering content
knowledge and preparing students for state examinations, as the highest priority to be met
by their administration. Recommendation 4 encourages school administrators to establish
trust and collaboration with teachers. This engagement would require a balanced
approach that meets standardized assessment requirements while providing teachers with
the autonomy to incorporate their own teaching strategies. The goal would be to develop
a supportive framework that values both curriculum requirements and instructional
creativity.
Implications

This study has the potential to create positive change for a single individual,
families, organizations, and society. The information that was gained provides further
knowledge about inquiry-based instruction from the perspectives of current secondary
science teachers. Multiple points in the data showed science teachers found it difficult to
meet standardized assessment requirements and overcome various barriers to implement
inquiry-based instruction. One recommendation calls for school administrators to

establish trust and collaboration with their teachers. Teachers’ responses also showed that
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inquiry-based instruction empowers students through active scientific investigation,
critical thinking development, and independent problem-solving opportunities. Another
recommendation requires secondary science teachers to integrate inquiry-based learning
strategies into their weekly curriculums. If teachers have a learning environment that
prioritizes collaboration and a growth mindset, students can develop into more resilient
learners. Most importantly, one finding expressed a need for teachers to have ongoing
professional development and flexible implementation strategies. Therefore, it is
recommended that further research be conducted to discover how inquiry-based
instruction should be implemented with all stakeholders. By providing more professional
development, teachers can have more learning opportunities for inquiry-based
instruction.

Educational stakeholders can also use this knowledge to improve decisions with
science curriculums, student learning in the classrooms, and implementation for teachers.
Specifically, this study can help teachers demonstrate to their students how to take
ownership of their learning and use essential skills for their success in the classroom and
in the real world. Families and various organizations can also feel confident that students
are gaining a deep understanding of scientific concepts that allow them to be better
prepared in higher education and in their career prospects.

Conclusion

This study with inquiry-based instruction in secondary science classrooms

revealed a combination of challenges, opportunities, and potential for transformations.

The findings exposed a complex picture of educational innovation and how traditional
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teaching methods conflict with the demands of scientific learning. Most importantly, the
research showcased significant structural barriers that prevent the implementation of
inquiry-based instruction. These obstacles are not isolated hardships, but systemic issues
that impact science teachers’ ability to effectively implement the method. From the range
of inadequate resources and ineffective professional development to standardized testing
pressures, teachers faced a learning environment that often resists change.

Although the study revealed various challenges, it also revealed potential for
change. Based on the themes and findings from this study, inquiry-based instruction
represents a pathway to empowering students. By fostering scientific investigations,
critical thinking, and independent problem-solving, this method offers students
ownership of their educational journey. Specifically, it has the power to create resilient
learners who can work through scientific challenges with confidence and creativity.

The recommendations call for a fundamental restructuring of science education.
This approach requires the efforts of teachers, administrators, students, and educational
organizations. For implementation to be successful, there needs to be comprehensive
support systems that include ongoing professional development, flexible implementation
strategies, and a commitment to incorporate collaboration and growth-oriented learning
environments. It challenges the educational system to move past a traditional approach to
a more student-centered approach that prepares learners for the difficulties of scientific
inquiry. By embracing the inquiry-based method, teachers can transform their science
classrooms from settings of pure memorization to spaces of exploration, critical thinking,

and scientific discovery.
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Appendix: Interview Protocol
Introduction:
Hello, my name is Gabrielle Gonzales, and I am a graduate student from Walden
University. Thank you for taking the time to participate in this interview today.
I am conducting this to explore teachers’ perspectives of the obstacles to implementing
inquiry-based instruction in secondary science classrooms and what they believe is
needed to allow them to overcome these obstacles. This interview will take around 30
minutes and will consist of some open-ended questions about your experiences and
perspectives related to inquiry-based instruction in your science classroom. Please feel
free to take as much time as you need in responding. [ may ask some follow-up questions
as we go along to understand your experiences more fully. Before we begin, I want to
assure you that your identity and responses will remain completely confidential. Your
name and school will not be linked to the data in any way. I will also use a pseudonym in
place of your name in my notes and any reports. Do you have any other questions for me

before we begin? Great, let us begin the interview!

1. What is your background and experience as a secondary science teacher?
2. How would you describe the method of inquiry-based instruction in secondary science

classrooms?
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RQ 1: What are teachers’ perspectives of the obstacles to implementing inquiry-based

instruction in secondary science classrooms?

1.

What challenges have you encountered in implementing inquiry-based
practices with science curriculums? What are some specific examples?

Can you share any personal experiences or instances where you encountered
difficulties while using inquiry-based instruction in your science classrooms?
How do you believe administrative policies or school structures hinder the
implementation of inquiry-based instruction in your science classes?

Do you feel there are common misconceptions among secondary science
teachers that might impede the implementation of inquiry-based teaching in
their science classrooms?

How do you think the current science curriculum and standardized testing
requirements impact teachers’ abilities to incorporate inquiry-based learning?
Is there anything else about your experiences with inquiry-based instruction

that you would be willing to share?

RQ 2: What insights do teachers have into what could help them to overcome these

obstacles?

1. How do you demonstrate inquiry-based instruction in your science classroom?

2. What are some activities and lessons you use to demonstrate inquiry-based

instruction?
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3. What motivates you to use an inquiry-based approach with your science
curriculum? What benefits do you believe it provides for your students?

4. How do you address and attempt to overcome personal obstacles such time
management, classroom management, curriculum priorities, etc. to keep using an
inquiry-based approach?

5. What resources, supports, or strategies do you believe are needed to make it easier
for you to use inquiry-based instruction in your science classroom?

Conclusion:

As we conclude the interview, [ would like to summarize some of the key points I
heard you mention about the obstacles you perceive with inquiry-based
instruction in secondary science classrooms. Did I capture your responses
accurately? Is there anything else you would like to discuss concerning the
purpose of this interview? If not, I want to thank you for taking the time to share
your experiences and perspectives with me today. The next step will be for me to
analyze the information across the rest of my interviews to identify common
themes related to the obstacles and challenges with inquiry-based instruction in
secondary science classrooms. If I have any additional questions after reviewing
my notes, may I contact you by email? Great, thank you again for your time. I

will be sure to share my research finding with you once my study is complete.
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