WALDEN

UNIVERSITY Walden University
A higher degree. A higher purpose.
ScholarWorks
Walden Dissertations and Doctoral Studies Walden Dissertations and Doctoral Stud'ies
Collection
2022

Teachers’ Perceptions of Their Self-Efficacy to Engage Elementary
Students in Learning Science

Stacie I. Smith
Walden University

Follow this and additional works at: https://scholarworks.waldenu.edu/dissertations

b Part of the Science and Mathematics Education Commons

This Dissertation is brought to you for free and open access by the Walden Dissertations and Doctoral Studies
Collection at ScholarWorks. It has been accepted for inclusion in Walden Dissertations and Doctoral Studies by an
authorized administrator of ScholarWorks. For more information, please contact ScholarWorks@waldenu.edu.


http://www.waldenu.edu/
http://www.waldenu.edu/
https://scholarworks.waldenu.edu/
https://scholarworks.waldenu.edu/dissertations
https://scholarworks.waldenu.edu/dissanddoc
https://scholarworks.waldenu.edu/dissanddoc
https://scholarworks.waldenu.edu/dissertations?utm_source=scholarworks.waldenu.edu%2Fdissertations%2F13788&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/800?utm_source=scholarworks.waldenu.edu%2Fdissertations%2F13788&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ScholarWorks@waldenu.edu

Walden University

College of Education

This is to certify that the doctoral study by

Stacie |. Smith

has been found to be complete and satisfactory in all respects,
and that any and all revisions required by
the review committee have been made.

Review Committee
Dr. Mary Lou Morton, Committee Chairperson, Education Faculty
Dr. Antoinette Myers, Committee Member, Education Faculty
Dr. Jennifer Seymour, University Reviewer, Education Faculty

Chief Academic Officer and Provost
Sue Subocz, Ph.D.

Walden University
2022



Abstract
Teachers’ Perceptions of Their Self-Efficacy to Engage
Elementary Students in Learning Science
by

Stacie I. Smith

MA, University of Phoenix, 2002

BS, Eastern Michigan University, 1997

Project Study Submitted in Partial Fulfillment
of the Requirements for the Degree of

Doctor of Education

Walden University

December 2022



Abstract
Science teachers in the local area lacked self-efficacy to teach science and were
struggling to engage students in science learning, which resulted in student
underachievement. Principals reported that teachers’ lack of self-efficacy in teaching
science may be limiting students’ goals for scientific careers. The purpose of this basic
qualitative study was to explore teachers’ perceptions of their sense of self-efficacy to
teach science and what they thought were the challenges to enhancing student
engagement in science. The conceptual framework was Bandura’s theory of self-efficacy,
which connects instruction to the confidence teachers possess in the classroom. Data
were collected from individual interviews with a purposeful sample of 10 elementary
science teachers. Interviews were analyzed through open coding and comprehensive
clustering to reveal patterns and themes to answer the research questions. Findings
revealed that teachers need and desire training to bolster their self-efficacy to engage
students in science learning. Many participants reported that they did not like teaching
science. Professional development was created to meet the identified needs of teachers,
improve their self-efficacy perceptions to engage students in science learning, increase
their knowledge of the science standards, and broaden their instructional methods.
Implications for positive social change include promoting the self-efficacy of elementary

science teachers to increase student engagement and achievement in science.
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Section 1: The Problem
The Local Problem

The problem that prompted this basic qualitative project study was that teachers in
the local area lacked self-efficacy to teach science and were struggling to engage students
in science learning. Self-efficacy is defined as a judgment about one’s ability to organize
and execute the courses of action necessary to attain a specific goal (Bandura, 1977).
Self-efficacy judgments are related to tasks in a given domain (Zimmerman, 2000). The
mindset a teacher has about their teaching skills impacts students’ engagement and
achievement (A. D. Miller et al., 2017). Elementary science teachers who exhibit a lack
of self-efficacy to teach science have been a topic of discussion during staff meetings and
district-wide training sessions at the local site (Administration, personal communication,
August 19, 2021). In a conference held by the local district to discuss the implementation
of science at the local ABC Elementary School (pseudonym) in southern Michigan, a
science coach expressed the lack of self-confidence science teachers demonstrate in the
classrooms (personal communication, August 19, 2021). Despite the lack of self-efficacy,
teachers are held to rigorous accountability measures and are required to show
improvement in student learning in science, technology, engineering, and mathematics
(STEM) education. The gap in practice of the current study was the teachers’ lack of self-
efficacy to develop appropriate strategies to stimulate student engagement in learning
science.

Teacher self-efficacy for teaching science had been addressed in many studies.

One of the major effects of low teacher self-efficacy is students not engaged in science



and exhibiting low test scores throughout the school year (Sari et al., 2018). A district
leader in southern Michigan mentioned that teacher self-efficacy in science education
was low and had negatively impacted performance and interest in students (personal
communication, May 12, 2021). Researchers have found that positive teacher self-
efficacy is attributed to positive outcomes including enthusiasm, commitment, and
persistence (Alibakhshi et al., 2020). Seeking to learn more about teacher self-efficacy
perspectives and student engagement may help teachers in the local district feel more
confident and may promote stronger learning environments.

Exploring teachers’ perceptions of their sense of self-efficacy to teach science and
influence student engagement in science learning was a key concern at the ABC
Elementary School where students were disinterested and underachieving in science.
Barni et al. (2019) noted that low teacher self-efficacy is directly linked to student
engagement and achievement. Achievement in science education had been low at ABC
Elementary School for several years (MI School Data, 2021). Elementary students in the
state were tested using an assessment called the Michigan Educational Achievement
Proficiency Test. In 2020 the state halted testing for the school year, due to the global
pandemic (French, 2021). The state of Michigan adopted new science standards in 2017
that led to the vetting of a new test and no release of test scores in the years 2018 and
2019 (Chambers, 2018). The state has not released science scores since the 2016-2017
school year. The 2016 science scores showed that 0.0% of elementary students at ABC
Elementary School were proficient (Ml School Data, 2021). Scores were below the state

average of 20% (M School Data, 2021) and are presented in Table 1.



Table 1

Data for Student Proficiency Percentages in Science

MEAP Advanced Proficient Partially Not
scores proficient proficient
2015 0% 1.7% 16.9% 81.4%
2016 0% 0% 9.5% 90.5%

Note. Michigan Educational Assessment Program (MEAP), From” Michigan State
Department of Education,” by Michigan Department of Education, 2021 (Michigan
Department of Education https://www.michigan.gov/mde/0,4615,7-140-28753---
,00.html)

Low teacher self-efficacy and minimal student engagement demonstrated by
students with decreased test scores at the local school needed to be addressed. Although
this study focused on ABC Elementary School, student achievement in science education
was low at all schools in the local district (M1 School Data, 2021). Teachers with high
self-efficacy yield highly motivated students who are more likely to achieve (Bae et al.,
2020). Exploring teachers’ perceptions of their sense of self-efficacy to teach science and
what they thought were the challenges to enhancing student engagement in science
helped me identify the areas of need, where progress might be made, and where
professional development could be targeted. Changes could be made that positively
influence science learning at ABC Elementary School.

Science teachers who exhibit deficiencies in self-efficacy, self-concept, and self-
esteem create students who are not engrossed in science learning, consequently producing
underachievers who are likely to set low goals for scientific careers (Mohtar et al., 2019).

The challenge in the current study was that elementary teachers did not feel as if they had



the necessary skills and strategies to teach science and were not making it engaging for
students (Administrator, personal communication, May 12, 2021). Studying teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science helped me identify the area of
need, where progress might be made, and where professional development could be
targeted to positively impact outcomes.

Problem in the Larger Population

Globally, there have been increasing concerns about students demonstrating a
lack of interest and mastery in science education (Fauth et al., 2019). The number of
students interested in science-related careers has shown a continual decline (Wiebe et al.,
2018). These deficits in science education have been even more pronounced in diverse,
urban populations (Wiebe et al., 2018). Findings from the current study provided data
that may aid in positively identifying the link between teacher self-efficacy and student
engagement.

Exploring teacher's perceptions of their self-efficacy to teach science may result
in changes being made that may positively influence science learning. Implementing
measures to increase teacher self-efficacy so that teachers feel confident when teaching
science may contribute to improved student interest (Mosoge et al., 2018). Conversely,
negative teacher self-efficacy may decrease student achievement, interest, and
engagement in science. The findings from the current study could benefit ABC

Elementary School as well as other educators and students throughout the United States.



Justification for Problem Choice

Elementary students at the local ABC Elementary School in southern Michigan
were achieving below expectations in science. Conversations with teachers and district
leaders were revealing about teacher self-efficacy, student achievement, and engagement.
An elementary educator (personal communication, August 19, 2021) spoke of being
uncomfortable teaching science and stated that “because | am uncomfortable, the students
do not like it and they check out whenever | begin to teach science.” One district leader
maintained a robust rationale about the correlation between teacher self-efficacy in
science and teachers’ effects on student engagement (Administrator, personal
communication, May 12, 2021). The administrator spoke of their childhood, how fun
science classes used to be, and the need to increase teacher self-efficacy. The
administrator also believes that teachers do not feel confident teaching science, which
negatively impacts student engagement and achievement. District leaders feel that teacher
self-efficacy in science is a problem and that increasing teacher confidence will lead to
increased student engagement, more student interest in science careers, and improved
standardized test scores (Administrator, personal communication, March 30, 2020).

In addition to these informal conversations, state test scores showed a decline in
student achievement in science education. The district administers a science test to fifth-
grade students, meant to mimic the state standardized test. The test intends to help
prepare students for the state standardized science test. This test supports learners and
educators because it has the same style of questions and categorizes results as the state

standardized test. District data for the science test are presented in Table 2. Only 2.4% of
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students scored proficient in 2021, and 2.3% scored proficient in 2019 (MI School Data,

2021). District leaders agreed that there was a great need to reverse the trend of low test
scores because it was evidence of a teacher self-efficacy problem (Administrator,
personal communication, August 19, 2021).

Table 2

Southern Michigan Science Scores

District Advanced Proficient Partially Not
scores proficient proficient
2021 0% 2.4% 21.7% 75.9%
2019 0% 2.3% 21.3% 76.4%

Note. From” Michigan State Department of Education,” by MI School Data, 2021(MI
School Data, https://Www.Mischooldata.Org/Dashboard-Home/)

According to a district principal in southern Michigan, “test scores related to
science education are unacceptable and need an immediate intervention” (personal
communication, March 30, 2020). “Low test scores are a result of boring science classes
because students are not interested in what the teacher has to say”” (Administrator,
personal communication, March 30, 2020). The purpose of this basic qualitative study
was to explore teachers’ perceptions of their sense of self-efficacy to teach science and
what they thought were the challenges to enhancing student engagement in science. The
study helped me to identify the area of need, where progress might be made, and where
professional development could be targeted. Teachers’ perceptions of their sense of self-
efficacy to teach science and what they thought were the challenges to enhancing student
engagement in science are vital to ensure that students receive the most impactful

education possible (A. D. Miller et al., 2017). Supporting teacher self-efficacy to teach



science should result in increased student engagement and achievement in science
education (Sukma et al., 2020). The potential for positive change involved increasing the
self-efficacy of teachers, as well as increasing student engagement and achievement in
science. This study was the first step toward achieving these goals. Understanding the
challenges and needs may provide direction for administrators and professional
development that will increase teachers’ self-efficacy, which may positively impact
student outcomes.
Rationale

The rationale for the problem choice was derived from a review of literature and
information from the local site, including informal conversations with teachers and
administrators. The mindset that a teacher has about their teaching skills impacts student
engagement (A. D. Miller et al., 2017). When school leaders support teacher self-
efficacy, it can positively impact student interest and achievement (Hallinger et al.,
2018). Due to a decline in teacher confidence and student interest in science, | explored
teacher perceptions of their self-efficacy to teach science and influence student
engagement, and what they perceived as the challenges to enhancing student engagement.
This study helped me identify the area of need, where progress might be made, and where
professional development could be targeted. Several educators at the local sited reported
that teacher self-efficacy for teaching science needs to be increased, student engagement
is waning, and achievement is low (Teacher, personal communication, May 12, 2021;
Coach, personal communication, August 2021; Administrator, personal communication,

August 19, 2021). Through these conversations, it was evident that science teachers


https://detroitk12-my.sharepoint.com/personal/mathew_simmons_detroitk12_org/Documents/Virtual%20Holiday%20Solstice%20Extravaganza%20Ideas.docx?web=1

needed support in increasing their self-efficacy in the science classroom to optimize

instruction, student engagement, and achievement. The purpose of this basic qualitative

study was to explore teachers’ perceptions of their sense of self-efficacy to teach science

and what they thought were the challenges to enhancing student engagement in science.
Definitions of Terms

Researchers define terms so that readers can understand the language used in the
study (Harnisch et al., 2017). | provided definitions so readers could understand the terms
used to explore teachers’ perceptions of their sense of self-efficacy to teach science and
what they thought were the challenges to enhancing student engagement in science. The
study helped me identify the areas of need, where progress might be made, and where
professional development could be targeted. | used the following terms and definitions
throughout this basic qualitative study.

Growth mindset: When an individual believes that their talents can develop
through hard work, good strategies, or input from others (Yeager & Dweck, 2020).

Michigan Science Standards (MSS): Portions of the Next Generation Science
Standards were adopted by the state of Michigan to increase science literacy in students
in Grades K-12 (Michigan Science Standards, 2021).

Michigan Student Test of Educational Progress: A computer-based standardized
science test given to students in Grades 3 through 8 as of 2017 (Michigan Department of
Education, 2021).

Next Generation Science Standards (NGSS): Standards adopted by a variety of

states to increase science literacy in students in Grades K-12 (NGSS, 2021).



Perceived self-efficacy: A person’s belief about their capabilities to produce
positive outcomes (Bandura & Wessels, 1994). In the current qualitative study, self-
efficacy was the ability of a teacher to effectively teach science to elementary students
(see Bandura, 1977).

Science, technology, engineering, and mathematics (STEM): A method of cross-
curricular learning that is mutually beneficial during instruction. STEM was implemented
at the local school site (U.S. Department of Education, 2021).

Significance of the Study

In this basic qualitative study, | explored teachers’ perceptions of their sense of
self-efficacy to teach science and what they thought were the challenges to enhancing
student engagement in science. This study helped me identify the areas of need, where
progress might be made, and where professional development could be targeted. Changes
could be made that will positively influence science learning. The study was significant
because it addressed a gap in practice, which was the teachers’ lack of self-efficacy to
develop appropriate strategies to stimulate student engagement in learning science. The
number of students interested in science-related careers has shown a continual decline in
the United States (Wiebe et al., 2018). This trend has been even more pronounced in
urban populations (Wiebe et al., 2018). A lack of teacher self-efficacy can negatively
impact student engagement and achievement (Barni et al., 2019). The current study
allowed for measures to be taken to support elementary science teacher self-efficacy and
student engagement. By gaining a better understanding of the perceptions of science

teachers at ABC Elementary School in southern Michigan, administrators could adjust
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the way that teacher self-efficacy is approached to create a better learning experience for
students. Supporting teacher self-efficacy perceptions and what they thought were the
challenges to enhancing student engagement in science may positively influence science
learning at ABC Elementary School.

This study was also significant because it provided ideas that administrators and
teachers can use to increase teacher self-efficacy, which may improve student
engagement in science. The study provided an opportunity for a purposeful sample of
elementary science teachers to voice perceptions of their sense of self-efficacy to teach
science and the challenges of enhancing student engagement. District leaders were
concerned that self-efficacy in science education had been negatively impacting students
(Administrator, personal, communication, May 12, 2021). The exploration of teacher
perceptions fostered support for the district by providing an opportunity for teachers and
district leaders to delve into what is working and what may need to be reevaluated to
support teacher self-efficacy in science.

Results from this study could positively change the lives of students, educators,
and administrators at ABC Elementary School in southern Michigan. Positive change
may result from this study as strategic steps that could include professional development,
are implemented to support teacher self-efficacy and student engagement. Supporting
self-efficacy was important because students who participate in engaging science are
more likely to be interested in the curriculum, select STEM careers, and perform well on
standardized tests (Bae et al., 2020). The potential for positive social change as a result of

increased engagement in science also involved elementary students having increased
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opportunities for higher education, better-paying jobs, lower poverty rates, and higher
socioeconomic statuses.
Research Questions

The problem that prompted this basic qualitative study was that teachers in the
local school lacked self-efficacy to teach science and were struggling to engage students
in science learning. Research had shown that teacher self-efficacy perceptions can
negatively impact student interest (Barni et al., 2019). The purpose of the current study
was to explore teachers’ perceptions of their sense of self-efficacy to teach science and
what they thought were the challenges to enhancing student engagement in science. |
conducted semistructured individual interviews with a purposeful sample of 10
elementary science teachers in the local setting. | sought to understand situations and
events through the eyes of those experiencing them (see Merriam & Tisdell, 2016).
Qualitative research allows the researcher to answer questions about “how people
interpret their experiences, structure their worlds, and what meaning they attribute to their
experiences” (Merriam, 2009, p. 5). The research questions were designed to guide the
study and better understand teachers’ perceptions of their sense of self-efficacy to teach
science and what they thought were the challenges to enhancing student engagement in
science:

RQ1: How did local elementary teachers describe their methods of teaching
science to engage students?

RQ2: How did local elementary teachers describe challenges to engaging students

in learning science?
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RQ3: How did local elementary teachers describe their self-efficacy for engaging
students in learning science?

RQ4: What supports did local elementary teachers think they needed to help
improve their science instruction?

Review of the Literature

The literature review provided information about related studies for this basic
qualitative study. The review focused on the problem that teachers in the local area
lacked self-efficacy to teach science and were struggling to engage students in science
learning. Information collected was derived from online databases, peer-reviewed
articles, bibliographies, research books, and journals. Resources for the literature review
were gathered from the Walden Library using the following databases: Google Scholar,
Sage Premier, Academic Search Complete, Taylor & Francis, and dissertations from
ProQuest. Topics were researched that supported the purpose of exploring teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science. Key terms and a combination of
terms that were used in the search included Bandura’s theory of self-efficacy, Next
Generation Science Standards, national low science test scores, teacher self-efficacy and
science, science teacher self-efficacy, pre-service teacher self-efficacy, elementary
science teacher self-efficacy, self-efficacy teacher impact, student engagement in
elementary science, factors that increase student achievement in science, increase
teacher self-efficacy, factors that increase student interest in science education, and the

impact of high student engagement in science education.



13

Conceptual Framework

The conceptual framework that guided this study was Bandura’s (1986) self-
efficacy beliefs because efficacy is a critical factor in influencing individual behavior.
Bandura’s (1977) theory of self-efficacy provided a connection between teacher
perceptions of self-efficacy and teachers’ influence on student engagement. The self-
efficacy of teachers when instructing students in elementary science education is an
important subject. Bandura (1982) described self-efficacy as the judgments or beliefs that
an individual holds about their capacity to take the required action to successfully cope
with a given situation. Bandura (1982) further asserted that a person’s self-efficacy
beliefs determine “how people behave, their thought patterns, and the emotional reactions
they experience in taxing situations” (p. 123). If a person’s self-efficacy is likely to
determine how people react, then teacher self-efficacy is important when it comes to
instructional methods for student engagement.

Low achievement in science supported the need to increase teacher self-efficacy
to teach science. Bandura (1997) declared that a science teacher’s self-efficacy is
important because of its increasing significance to “scientific literacy and competency in
the technological transformations occurring in society” (p. 242). Bandura (1977, 1986)
argued that personal self-efficacy beliefs about teaching depend on a specific context and
environment. The teacher’s overall level of self-efficacy might not accurately represent
the teacher’s beliefs about their ability to execute effective programs in subjects such as

science. Bandura (1986) noted, “how people judge their capabilities and how their self-
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precepts of efficacy affect their motivation and behavior” (p. 391). Teacher self-efficacy
perceptions can have a profound impact on science instruction.

When a person has self-efficacy, their accomplishments are magnified and their
well-being is augmented in many ways. Bandura (1977) deduced that a person’s self-
efficacy beliefs are strongly aligned with their ability to face obstacles as well as their
competence. People who are confident in their capabilities and skill sets approach
challenges as tasks to be overcome rather than as hurdles to be avoided. When
individuals have an efficacious outlook, they tend to invest deeply in the activities and
interests at hand. These people will set high expectations, set challenging goals, and
commit to staying on task. Difficulties do not detract these people, but they foster a
heightened sense of awareness of obligations and responsibilities. Failed attempts or
disappointments do not derail their self-efficacy. They value professional learning and the
acquisition of knowledge or skills. They approach difficulties with the confidence that
they can use them to orchestrate positive outcomes.

According to Bandura (1995), “an efficacious outlook produces personal
accomplishments, reduces stress, and lowers vulnerability to depression” (p. 11). On the
contrary, individuals with a low sense of self-efficacy avoid demanding tasks. They are
threatened by the uncertainty of outcomes due to a sense of inadequacy and a limited skill
set. Their aspirations are diminished due to a lack of commitment to a goal. When faced
with difficult tasks, they ponder their inability to complete a given challenge. They give
up quickly and are even slower to recover a sense of efficacy after an onslaught of

failures. Individuals with a low sense of self-efficacy view a substandard performance as
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being due to a lack of personal intelligence. They tend to quickly lose faith in their ability
to achieve. They also become agitated and stressed, and can experience episodes of
extreme depression (Bandura, 1996). The work of Bandura provided insight into self-
efficacy and how to support those who were exhibiting low self-efficacy in science.
Review of the Broader Problem

The purpose of this basic qualitative study was to explore teachers’ perceptions of
their sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. The study helped me identify the areas of
need, where progress might be made, and where professional development could be
targeted. This section contains a review of recent research on teacher self-efficacy
perceptions to teach science and the influence on student engagement in science. Topics
included were (a) understanding teacher self-efficacy, (b) impact of teacher self-efficacy,
(c) low teacher self-efficacy, (d) elementary science reform in the United States, ()
NGSS, (f) low science achievement and engagement, and (g) teacher preparedness and
perceptions. Topics were researched that supported the purpose to explore teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science.

Teacher self-efficacy had been a concern for some time. J. Chen (2019) stated that
a lack of student engagement is due to a lack of teacher self-efficacy. Teachers who do
not possess self-efficacy will not implement engaging science strategies that have been
proven to increase interest (Menon, 2020). A volume of validating research supported the

connection between teacher self-efficacy and student engagement (Burns et al., 2021,
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Clark & Newberry, 2019; Gerde et al., 2018; Mahasneh & Alwan, 2018). Teachers who

lacked self-efficacy were less likely to engage students, and studies have shown that
students need early exposure to attain interest and build competency in a subject matter
(Bae & Lai, 2020). Kolb’s (2014) experiential learning theory promotes that student
interest through engagement in the learning process is an essential classroom practice.
One way to strengthen science instruction is to promote the use of engaging science
practices by promoting curiosity in the classroom (Lindholm, 2018). Er (2020) found that
the negative effects that a teacher with low self-efficacy has on students can last for
years. Teachers who have more self-efficacy experience better job satisfaction, that leads
to increased student engagement and achievement in science education (Sibagariang &
Pandia et al., 2021; Wilson et al., 2018). According to Buechel (2021), higher teacher
self-efficacy is linked to longevity in the teaching profession and lower chances of
experiencing burnout. Self-efficacy impacts teachers, students, and science instruction.
Science has not been effectively taught in many schools. Kruse et al. (2021)
concluded that science is not taught with fidelity in elementary schools due to a lack of
teacher self-efficacy. Mostafa et al. (2018) found that if science were taught consistently
using a myriad of strategies, students would be more engaged. Teachers with low self-
efficacy are less confident, and students are less interested in science education (Mosoge
et al, 2018). For example, Wiebe et al. (2018) confirmed that student engagement is key
to student achievement in science education. There is a direct link between the quality of
teaching, student interest, and engagement in science (Mohd et al., 2019). The literature

review helped me ground the relevance of the current study on related research.
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Understanding Teacher Self-Efficacy

Bal-Tastan et al. (2018) found that a lack of teacher self-efficacy is a barrier to
student engagement in most elementary classrooms. Teachers’ sense of self-efficacy has
been explored over the years (Osborne et al., 2019; McKellar et al., 2020). These studies
extended Bandura’s (1977) social cognitive learning theory and related to a teacher’s
perception of their teaching ability and its impact on student learning (Kunnari et al.,
2018). A teacher’s sense of efficacy can influence many aspects of classroom instruction.
According to Bandura (1997), an individuals’ level of self-efficacy can significantly
impact their ability to complete a task, the amount of energy they give the task, and how
long they sustain this effort. Teachers who feel they can teach the most challenging
students and prepare innovative lessons, usually have a high sense of self-efficacy
(Ketelhut et al., 2019). If teachers believe their ability to teach science is insufficient,
they may develop a dislike for teaching science (Ketelhut, et al., 2019). Low teacher self-
efficacy reduces the effort students expend and limits science learning.

Teacher self-efficacy in a subject is very important for teaching effectiveness.
One of the most important aspects of teaching is the ability of the teacher to feel
confident enough to produce positive outcomes (Herman et al., 2018). Teachers with a
high sense of efficacy are involved in the school community and usually sign up for
professional development opportunities offered by various professional organizations
(Akca et al., 2018). The ability to evaluate their teaching competencies aligns with
Bandura’s concept of self-efficacy. Bandura (1997) proposed that teachers who have a

high sense of self-efficacy implement high-level questioning, inquiry, and positive
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feedback. If a teacher has a low sense of self-efficacy in a subject such as science, they
are more inclined to avoid the subject. Elementary science teachers who do not allocate
the appropriate time to science usually feel uncomfortable with the material. Researchers
have shown that teacher self-efficacy can have a major impact on instructional
competency.
Impact of Teacher Self-Efficacy

The topic of teacher self-efficacy has been at the center of many important
studies. Teacher self-efficacy is the belief that one can produce positive change in
students (Poulou et al., 2019). For example, research has uncovered that teachers who
display positive self-efficacy when teaching can help students develop a love for the
subject (Lazarides et al., 2018). Lazarides et al. (2018) found that teachers who display
positive self-efficacy when teaching can also draw students into a deep understanding of
the curriculum while increasing student engagement. Hallinger et al. (2018) showed that
teachers and principals who have self-efficacy displayed more robust instructional and
leadership skills, that had a positive effect on student engagement. Teacher self-efficacy
is also a predictor of positive instructional behaviors and teacher retention rates (Feng et
al., 2019). This means that the way teachers interpreted their past instructional behaviors
informed and altered future instructional behaviors (Norris et al., 2018). As it relates to
Bandura’s concept of self-efficacy, student engagement is directly impacted by the way a
teacher views their educational skills (Bharata & Sutiarso, 2021). The research on teacher
self-efficacy indicated that teachers with positive self-efficacy were superior classroom

instructors.
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Understanding a teacher’s sense of self-efficacy requires that a specific matter be
addressed. Schwab et al. (2018) made the point that self-efficacy is a broad and therefore
tenuous variable to study, and any “teaching self-efficacy study should be framed in
terms of perceptions about performance in a given area” (p. 28). Students demonstrating a
lack of engagement in elementary science education are often linked to the self-efficacy
of the teacher (Webb-Williams, 2018). Larry and Wendt (2021) found that what teachers
believe about their abilities has a major impact on what students learn and what they are
interested in, and directly correlates to students’ achievement levels. In one elementary
study, Naidoo and Naidoo (2021) found that many teachers were less confident and less
interested in teaching science, which directly impacted their students’ engagement.
Research indicated the importance of positive teacher self-efficacy and the importance of
taking steps to increase teacher self-efficacy perceptions.

Low Teacher Self-Efficacy

Low self-efficacy has been researched to reveal many important considerations.
First, those with high self-efficacy blame external forces for all failures (Alt, 2018; van
Rooij et al., 2019). Repeated failures can inhibit self-efficacy, confidence, and resilience
(Alt, 2018; van Rooij et al., 2019). Handtke & Bogeholz (2019) found that failed
experiences limit a teacher's desire for instructional success. Conversely, successful
experiences build confidence and increase self-efficacy. External forces and experiences
can impact the level of self-efficacy that teachers exhibit in the classroom (Norris et al.,

2018).
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Most elementary science teachers teach all content areas. According to studies,
teachers may be required to teach content areas that were challenging to them as students
(Ma & Cavanagh, 2018; Sheu et al., 2018). Adverse prior experiences inhibit teacher
self-efficacy (Buri¢ & Macuka, 2018; Putwain & von der Embase, 2019). Teig et al.
(2019) found that low teacher self-efficacy translates into less effective instruction. Seals
et al. (2017) found that teachers with low self-efficacy spend less time teaching science
despite instructional mandates, which negatively impacts student engagement. Exploring
teacher self-efficacy perceptions should help those who suffer from low self-efficacy.
Promising findings (De Smul et al., 2018; Lewis et al., 2021) reveal that a method to
increase teacher self-efficacy is by providing teachers with quality professional
development programs. Support is needed to help elementary science teachers
successfully meet the requirement to teach all subject areas.

Bandura (1997) discovered that positive teacher self-efficacy is the confidence
that one has in their teaching skills. The teacher who exudes self-confidence in their
teaching abilities will positively impact student engagement (Polizzi et al., 2021; Tsui,
2018). Sokmen (2021) found that self-efficacy has been linked to the degree to which a
teacher positively impacts the classroom. According to Uzuntiryaki-Kondakci et al.
(2020) teachers with high self-efficacy have thoughts of positivity while those with low
efficacy have negative thoughts about their instructional practices. Donohoo et al. (2018)
found that there is a direct correlation between teacher efficacy levels and student
motivation levels. Liu & Liao (2019) note the importance that teachers place on science

instruction is mirrored by students. Teacher mentorship programs have helped increase
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self-efficacy (Feng et al., 2019), retention, and job satisfaction (Edinger & Edinger,

2018). Positive self-efficacy has positive outcomes for teachers’ thoughts and students’
skills; the field of science education is in great need of improved self-efficacy for
teaching science in elementary classrooms.

Elementary Science Education Reform in the United States

Science teaching is suffering for a variety of reasons in the United States, and
reform is necessary to ensure the success of students. According to Ihrig et al. (2018)
teachers are failing to capture the interest of the youth in scientific thinking and are not
challenging their imaginations deeply enough. In addition, lhrig et al. (2018) added that
science education in the United States has suffered from decreased funding over the
years. Also, science has suffered because core academic assessments in English language
arts (ELA) and mathematics have become the priority for many districts, especially in the
Northeast region of the United States. For example, Radloff & Capobianco (2019) found
that one school district in southern Michigan spends the majority of the elementary
school day teaching Mathematics and ELA for ninety-minute blocks, limiting the amount
of time for science instruction and exploration. Science education is suffering because of
a lack of time spent learning, a lack of challenge, and a lack of funding.

Science teaching needs to be reformed in the United States to better engage
students. Former United States Presidential Science Advisor stated, “It is important to
reach kids early in a way that makes elementary science exciting” (Holdren, et al., 2019).
According to researchers, engagement in elementary science education is directly linked

to the quality of the instructor (Havik & Westergard, 2020; Jones et al., 2019; Prewett et
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al., 2019). The recently adopted NGSS identifies specific cross-cutting concepts,

phenomena-based instruction, and engaging science techniques. These standards are
promising to increase student engagement. Bae & Lai (2020) found that new standards do
not necessarily increase a teacher’s effectiveness or self-efficacy. Helping elementary
science teachers develop engaging strategies should be a priority but there is an
overemphasis on mathematics and reading. Bae & Lai (2020) also found that many
teachers prioritize teaching mathematics and reading. Wang & Hofken (2020) noted that
“to be able to improve elementary science education is to improve teaching.” According
to Morrell et al. (2020), elementary science instruction is a key component of a complete
and rigorous education for students. The consistent inclusion of science instruction
should be viewed as a key component of the reform that is needed to support science
teachers, student engagement, and student achievement.
NGSS

A major paradigm shift took place in science with the adoption of the NGSS.
According to Holthuis et al. (2018), the NGSS moved science practices from a set of
facts to rigorous standards demanding that teachers have a deeper understanding of
content knowledge as well as how students think and learn. Cetin & Dede (2018)
declared that to create a change in teacher self-efficacy, teachers needed to unlearn the
values, beliefs, assumptions, and cultures underlying the school’s standard operating
practices. The NGSS promotes critical thinking and hands-on science best practices.
According to Dewey (cited by Schmidt & Allsup, 2019), instructional practices for young

children should include hands-on learning experiences to ensure that students build
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background knowledge and better understand science concepts. NGSS promotes a
national approach to learning by doing so that students experience science in meaningful,
real-world lessons, requiring teachers to have a deeper level of content knowledge.

Although the nation has moved science education to include best practices
through the NGSS, students may still not reap the benefits of these national standards if
teachers do not possess the self-efficacy to implement them. A. D. Miller et al. (2017)
found that teacher perceptions of their abilities are vital to understanding and bringing a
resolution to a lack of student engagement in science. To produce behavioral changes in
teachers’ instructional practices for future generations, an unlearning process is required
to create a more productive pathway toward the transformational relearning that is
essential. Priester (2020) concluded that the shift to NGSS standards requires teachers to
know more than the content they teach. It necessitates those teachers to understand and
acquire conceptual knowledge. Teachers need support to unlearn negative patterns and
beliefs including low self-efficacy to adjust to the new standards outlined in the NGSS.
Low Science Achievement and Engagement

Throughout the United States, students are not achieving in elementary science;
Below average test scores have been reported nationally. The problem that prompted this
basic qualitative project study was that teachers in the local area lacked self-efficacy to
teach science and were struggling to engage students in science learning. Sari et al.
(2018) noted the trend of elementary students showing disinterest and underachieving in
science education. According to Barni et al. (2019), low teacher self-efficacy can

negatively impact student interest and achievement. Below-average test scores in science
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are reported nationally. According to the National Assessment of Education Progress
(NAEP), 4™-grade student performance in science has declined overall from 2015 when
the score was 154 and is now 150 (Reilly et al., 2019; Workman, 2021). The NAEP
(2019) scores for 8M-grade and 12"-grade students show that they have flatlined in
science with no growth from 2015 to 2019. The score remains at 154. Student test scores
in science are low across the United States and this problem may be linked to low
engagement and teacher self-efficacy.

Interest in science education is reflected in students who choose to enter science-
related careers. Wiebe et al. (2018) found that in the United States, test scores and the
number of students interested in science-related careers have shown a continual decline.
These deficits are even more pronounced in urban populations. Bae et al. (2020)
conducted research in an urban community and found that there was a 37% increase in
interest in STEM careers when science classes are taught by a teacher with higher self-
efficacy. Teaching science in the elementary classroom is critical to ensure that STEM-
related careers are fulfilled (Esson et al., 2018; S. Huang et al., 2019; Sukma et al., 2020;
Wiebe et al., 2018). The more that science is taught, the more likely students are to enjoy
it and the more likely they are to choose STEM careers (Mohtar et al., 2019). Craig et al.
(2019) noted that there has been a decrease in students selecting STEM careers so
working to increase student interest in these fields should be a goal of science education.
Low student engagement in science education has led to a decreased interest in STEM-

related careers.
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Teacher Preparedness and Perceptions

Teacher preparation can be a source for helping future teachers develop self-
efficacy for teaching science. According to Agu & Ramsey (2021), self-efficacy and
preparedness are intricately linked. The preparedness of teachers is important to positive
student outcomes in science education (NSTA Board of Directors, et al., 2019).
Elementary teachers are educated to be subject generalists, and science instruction is a
fraction of their training (Bradford et, al., 2020; Hilton & Saunders, 2019). Most
elementary teacher preparation programs require one or two science classes. These same
programs require several mathematics and reading courses before a degree is awarded.
Recent researchers found that most teachers do not like teaching science because they do
not feel prepared to effectively instruct students (Y. L. Chen & Mensah, 2018; Mensah &
Jackson, 2018; Novak & Wisdom, 2019). The link between teacher preparedness and
their self-efficacy perceptions is an important focal point as steps are taken to improve
student engagement.

Inadequate teacher preparation may be a reason for teachers’ low self-efficacy
when teaching science. A comparative study of teacher preparation programs found that
there is a significant difference in teacher preparation programs from one university to
the next but none of them fully prepare teachers for engaging and effective science
instruction (Loach, 2021). According to d’Alessio (2018), most elementary teaching
programs offer a single-semester course in science education. Studies have shown that
single-semester courses are not adequate to yield effective instruction. Menon (2020)

found that elementary science teaching programs are failing in the area of science
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instruction and students are not being prepared to remain globally and economically
competitive. Lewis, Edmonds, & Fogg-Rogers (2021) promoted the implementation of
science preparation programs beyond graduation, such as professional development
because they foster rigorous instructional practices. Teachers need more exposure to
science preparation courses during college and beyond.

According to Bandura (1977), one’s belief in their abilities influences the
outcomes of a situation. Bandura proposed that individuals with low self-efficacy
experience anxiety because they think a task is harder than it is (Bandura, 1977, as cited
in Sands et al., 2018). Bell et al. (2018) discovered that when science teaching
perceptions caused anxiety, creativity and effectiveness are difficult to attain. Barni et al.
(2019) found that the knowledge an elementary science teacher perceives they need to be
effective is usually exaggerated. Herman et al (2020) noted that the thought of teaching
science causes stress in many teachers due to the perceived level of content knowledge,
materials preparation, and overall management of the classroom. Increasing perceptions
of self-efficacy is vital to effective instruction (Beardsley et al., 2020). According to
Rhew et al. (2018) teachers who developed a growth mindset displayed increased self-
efficacy and decreased levels of stress which improved student learning and engagement
in the classroom. Yeager & Dweck (2020) found that one method to increase self-
efficacy is by helping science teachers develop a growth mindset. A teacher with a
growth mindset has the internal belief that they can become better teachers through hard
work, good strategies, or input from others (Yeager & Dweck, 2020). A growth mindset

may help remove anxiety about teaching science and promote teacher self-efficacy.
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Implications

Implications for a possible project based on findings included professional
development to provide resources and strategies that may increase teachers’ perceptions
of their sense of self-efficacy to teach science and engage students. A position paper may
have been appropriate to provide evidence to administrators about teachers’ sense of self-
efficacy linked to their need for improved instruction in science. Findings from this study
helped me identify the areas of need, where progress might be made, and where
professional development could target. The purpose of this study is to be the first step
toward improvement.

Dejarnette (2018) found that teachers who are exposed to a variety of hands-on
professional development opportunities and resources are more efficacious, become
stronger teachers, and implement engaging science practices. The self-efficacy
perceptions that teachers hold directly impacts student engagement in science (Mosoge et
al., 2018). An effective professional development plan was developed after the interviews
uncovered low teacher self-efficacy perceptions to engage students in science learning.
The professional development supported increased teacher self-efficacy perceptions and
strong science instructional strategies to better engage students in science. Implications
for positive social change include increasing the self-efficacy of elementary science
teachers to support student engagement and achievement in science. The final project was
determined through a collaboration with the committee following data collection and

analysis.
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Summary

The purpose of this basic qualitative study was to explore teachers’ perceptions of
their sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. The problem was that teachers in the local area
lacked self-efficacy to teach science and were struggling to engage students in science
learning. Exploring the topic of teachers’ perceptions of their sense of self-efficacy to
teach science and what they thought were the challenges to enhancing student
engagement in science helped me identify the area of need, where progress might be
made, and where professional development could be targeted to positively impact student
engagement and achievement. Based on the data collected, a project was designed to
address the teachers’ lack of self-efficacy. Studying this topic also supported school
administrators as they work to provide quality professional development opportunities for
teachers. Promoting student engagement through improved teacher self-efficacy may
limit the decline of students demonstrating disinterest in science and science careers. In
Section 2, | describe the selected qualitative research design and approach for the study,

participants, ethical issues, data collection, data analysis, and limitations.
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Section 2: The Methodology

Qualitative Research Design and Approach

The problem that prompted this basic qualitative study was that teachers in the
local area lacked self-efficacy to teach science and were struggling to engage students in
science learning. The purpose was to explore teachers’ perceptions of their sense of self-
efficacy to teach science and what they thought were the challenges to enhancing student
engagement in science. Exploring teachers’ perceptions of their sense of self-efficacy to
teach science and what they thought were the challenges to enhancing student
engagement is important. The study helped me identify the areas of need, where progress
might be made, and where professional development could be targeted. Steps were taken
to positively influence science learning.

The research design of the current study was basic qualitative (see Worthington,
2013). According to Hatch (2002), qualitative studies allow participants’ points of view
to be used as foundations for their actions. R. B. Johnson and Christensen (2004)
described qualitative research as descriptive and explorative with narrative information.
Implementing the qualitative approach provided a foundation for presenting the
perceptions teachers shared in the study. It was necessary to use a methodology in this
study that was qualitative and purposeful to produce a systematic analysis. Qualitative
data were required to perform a thorough exploration and gain an in-depth understanding.
The basic qualitative design with semistructured one-on-one interviews was used to
explore teachers’ sense of their self-efficacy to engage students in science learning. The

basic qualitative design was appropriate in this study because I sought to address a gap in
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practice regarding the teachers’ lack of self-efficacy to develop appropriate strategies to
stimulate student engagement in learning science.

A qualitative approach allowed for a focus on the self-efficacy perceptions of
elementary science teachers and student engagement. Semistructured interview questions
were designed to elicit the experiences and perceptions of a sample of 10 elementary
science teachers. The number of participants would have been increased if saturation had
not been achieved. Boyd (1993) regarded 2 to 10 research participants as sufficient for
research saturation, and Creswell (2003) recommended: “long interviews with up to 10
people” (p. 65). The self-designed semistructured interview protocol was implemented to
address the problem and purpose of the study.

The purpose of this basic qualitative study was to explore teachers’ perceptions of
their sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. Lindlof and Taylor (2017) stated that basic
qualitative research contributes to a more comprehensive explanation of the participants’
thoughts, experiences, and actions. Qualitative researchers seek to understand situations
or events through the eyes of those experiencing them (Merriam & Tisdell, 2016). The
basic qualitative design helped me examine the experiences acquired to develop the
participants’ meaning and comprehension (see Merriam & Tisdell, 2016). The following
characteristics of a qualitative approach helped me determine why the qualitative design
was appropriate for the study:

¢ In qualitative research, the primary role of the researcher is critical to data

collection (J. W. Creswell & J. D. Creswell, 2017).
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The natural setting is used to collect data (Merriam & Tisdell, 2016).

Qualitative research derives meaning from the participant’s understanding and
insight of the problem, not from the researcher (J. W. Creswell & D. L. Miller,
2000).

Qualitative research seeks to answer guestions on “how people interpret their
experiences, and how they construct their worlds, and what meaning they
attribute to their experiences” (Merriam, 2009, p.5).

An inductive process is used in the qualitative approach, allowing the
researchers to build meaning from the bottom up by creating themes and
categories to organize their data (J. W. Creswell & D. L. Miller, 2000).

A multitude of theoretical paradigms is used by qualitative researchers as they

seek to understand the researched problem (Lodico et al., 2010).

Qualitative researchers seek to answer questions on “how people interpret their

experiences, structure their worlds, and what meaning they attribute to their experiences”

(Merriam, 2009, p. 5). A basic qualitative design was chosen for the current study

because it “works to make sense of a central phenomenon through the eyes of those

involved” (J. W. Creswell & D. L. Miller, 2000, p. 124). In a basic qualitative design,

themes and patterns are developed (Lodico et al., 2010). | was seeking to derive meaning

and insight into the problem from the participants’ understanding (see J. W. Creswell &

D. L. Miller, 2000). Qualitative research offers five definitive research designs:

ethnography, grounded theory, phenomenological, narrative, and case study (Lodico et

al., 2010). Each design is unique in its approach to research.
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Ethnography is a qualitative design that the researcher uses to study a cultural
group and phenomenon in its natural setting through observations and interviews
(Fetterman, 2019). This approach offers detailed data otherwise known as thick
descriptions or data gathered in the field. Observations and interviews are the sources of
data collected over an extended period. Patterns over time are seen within the group’s
interactions to yield information about how the group functions in a particular situation.
An ethnographic design was not used in the current study because this design is used to
look at patterns over time and data are collected over an extended period. The current
study did not require more than the 1-hour interview that was scheduled with each
participant.

Grounded theory is developed from the data to explain the process being studied,
thereby making it grounded in the data (Glaser & Strauss, 2019). Grounded theory is used
to explore a process rather than the individual involved in the process (J. W. Creswell &
D. L. Miller, 2000). The grounded theory design is also used to create an understanding
of how things change over time. Similar to ethnography, grounded theory focuses on
groups of people who have a particular phenomenon in common (Lodico et al., 2010). |
did not select this design because a new theory was not the focus of the current study.
The use of data to build a theory from the narrative is a primary component of the
grounded theory design.

Phenomenology is the study of participants’ lived experiences to interpret data
and determine a shared experience (Moustakas, 1994). Van Manen (1990) stated “a good

phenomenological description is collected by the lived experience and recollects lived
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experiences. It is validated by lived experience, and it validates lived experience.”
Phenomenology focuses on understanding the lived experience of its participants (J. W.
Creswell & D. L. Miller, 2000). Through multiple interviews, the researcher gathers the
participant’s interpretations of experiences (Lodico et al., 2010). Researchers who use
this design may observe participants in the natural setting before the interview (J. W.
Creswell & D. L. Miller, 2000). In the current study, | gathered information from the
lived experience of participants but not over an extended period, and observations were
not included in this study. Phenomenologists may interact with and observe participants
before interviews; therefore, this design was not appropriate for the current study.

The narrative design includes first-person accounts of experience as data
(Merriam, 2009). Narrative analysis is employed when participants choose to tell their
stories for the researcher to gain insight into their human experiences (Janesick, 2010).
The main purpose of the narrative design is to convey events in chronological order. The
design is unique for gathering data that communicates stories and information to
understand a person’s life (Bogdan & Biklen, 1997). Narrative analysis was not
appropriate for the current study because | did not collect narratives to understand the
participants’ life experiences.

A case study design is popular and used to explore the activities, events,
processes, and programs of one or more individuals (J. W. Creswell, 2014). Merriam and
Tisdell (2016) described case study research as research developed from the investigation
of deeper meaning and understanding. Data collection includes observations,

questionnaires, interviews, and data review (Yin, 2009). Case study designs include thick
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descriptions to gather insightful data from individual participants involved in the research
process (Bogdan & Biklen, 1997). A researcher uses more than one data source including
interviews, making the case study design not suitable for the current study.

Basic qualitative research is useful for aiding the researcher in conducting an in-
depth examination of techniques, training, implementations, and strategies that inform
perceptions (Worthington, 2013). This type of research is used to make sense of how
people interpret their lived experiences. The detailed firsthand interviews regarding
teacher self-efficacy perceptions were the focus of the current study. I concluded that the
basic qualitative design was the best choice for this research to explore teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science.

Qualitative research is founded on understanding or insight instead of determining
relationships between variables. Basic qualitative studies are popular in research (J. W.
Creswell & D. L. Miller, 2000). A basic qualitative study design was selected because |
looked for the meaning teachers gave to self-efficacy and student engagement in their
world (see Merriam, 2009). Basic qualitative research “works to make sense of a central
phenomenon through the eyes of those involved” (J. W. Creswell & D. L. Miller, 2000, p.
124—130). Semistructured interview questions were implemented in this study.
Qualitative researchers aim to study a phenomenon within a natural setting while
gathering interpretations of its effect on participants’ lives. Current participants were a
homogenous sample of 10 elementary science teachers at ABC Elementary School in

southern Michigan (see Michigan Department of Education, 2021). Findings from this
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basic qualitative study focused on the teachers’ perceptions of their sense of self-efficacy
to teach science and what they thought were the challenges to enhancing student
engagement in science, in the effort to support more productive learning environments.
Exploring teachers’ perceptions of their sense of self-efficacy to teach science and what
they thought were the challenges to enhancing student engagement helped me identify the
areas of need, where progress might be made, and where professional development could
be targeted.
Participants

Qualitative research is centered around the information that participants provide
related to the questions that address the study (Lodico et al., 2010). Current participants
were a purposeful sample of 10 kindergarten through Grade 5 science teachers at ABC
Elementary School in southern Michigan. Purposeful sampling is popular with the
qualitative approach because it provides information-rich cases for in-depth inquiry (J.
W. Creswell, 2013). Volunteer participants were required to have taught science before
the 2021-2022 school year for a minimum of 1 academic year. Teachers had a range of
experience in science teaching because the local district hires at varying levels of
instructional practice. Although the district was seeking to hire new teachers, most
participants had 5 or more years of experience. A few teachers shared students with a co-
teacher and taught science to more than one group of students each day. This basic
qualitative study took place at ABC Elementary School in southern Michigan. Permission

to conduct the study was requested and granted by the school principal (see Appendix H).
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The population of participants consisted of kindergarten through Grade 5 science
teachers. Selection criteria helps researchers secure appropriate participant selection and
validity of results (Lodico et al., 2010). Participants volunteered for the current study. |
used the realist sampling method to generate volunteer participants who were active
examples of the research goal (see Ravitch & Carl, 2020). Volunteers taught before the
2021-2022 school year. They taught science for at least 1 academic year. First-year
science teachers were not asked to volunteer because they lacked the experience to
answer interview guestions.

Ten participants were recruited for the study to ensure depth of inquiry. Creswell
(2013) stated that saturation occurs in most qualitative studies with 10 participants. The
current study focused on interviewing 10 participants, but more would have been
recruited if saturation had not been reached. Small sample sizes contribute to higher
quality inquiry for studies (J. W. Creswell et al., 2019). All procedures were appropriate
and ethical in the search for participants.

To gain access to participants, | contacted the building principal to discuss the
study’s purpose and significance and to obtain written approval for the study to be
conducted at ABC Elementary School in southern Michigan (see Appendix H). The
request was to approve the use of the setting as a research site. After approval was
granted by the IRB and building principal, | scheduled another meeting with school
administrators to offer clarification about the study, as needed.

After obtaining approval from the Walden IRB and the school principal, |

established a positive rapport with participants at the onset of the study. During a staff



37

meeting, science teachers were informed of the study at ABC Elementary School in
southern Michigan. I discussed the study including its purpose and the importance of
confidentiality. Teachers were informed that due to the COVID-19 pandemic and safety
protocols, interviews would take place on the virtual platform Zoom. Zoom was also used
to transcribe the interviews by obtaining a business account. Email addresses for potential
participants were acquired through the school’s public website. To maintain the
confidentiality of potential participants, | emailed the informed consent letter to all
teachers who met the criteria. The letter served as both the letter of consent and the letter
of invitation. If participants agreed to participate, they were asked to respond to the email
using the words I consent.” Teachers were reminded that participation was voluntary.
The IRB-approved interview schedule form was sent after consent was granted to
participate in the study. Electronic mail invitations (see Appendix F) were issued to
follow up with those who did not volunteer at the staff meeting because | did not receive
consent from 10 teachers at the onset. | emailed potential participants again requesting
their consent for the study. Eventually, a total of 10 teachers responded and agreed to
participate in the study. If more than 10 teachers had given consent to participate, | would
have selected the first 10 respondents and thanked the others.

Those who volunteered to participate, by responding via email, were asked to
participate in a virtual interview. Prior to the interview, contact was made with
participants via email (see Appendix F) to inform them of the process, answer questions,

and schedule an interview date and time using the IRB-approved interview schedule
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form. A Zoom platform link was sent once the interview was confirmed by the
participant.

A goal of the interviews was to make each participant feel at ease to trust the
process because comfort and ease would yield more authentic responses (see Merriam,
2009). A safe and confidential environment was provided for participants to share details
about self-efficacy perceptions. | worked to establish a researcher—participant relationship
with each teacher, as educators in the same city and sharing the same students. | shared
years of experience and personal passions as an educator. This was done to ensure that
participants felt comfortable proceeding with the interview and would respond
extensively to questions.

| ensured that each participant understood that confidentiality would be
maintained throughout the study, regardless of the nature of their response to questions
(see Lodico et al., 2010). The privacy and confidentiality of participants was protected
from the start of the study until completion. | masked the exact years of teaching
experience for each participant by using large categories, such as 1-5 years and 6-10
years. During data collection, | remained unbiased about the participant’s responses,
experiences, and knowledge. | reminded participants about privacy and interview
protocols while ensuring that they remained aware of the option to withdraw from the
study.

To maintain confidentiality, participants were assigned a number that was written
on each informed consent form. (see J. W. Creswell et al., 2019). The signed consent

forms upheld the integrity of the study. All identifying aspects of the research study were
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eliminated to maintain discretion (see Triola, 2013). | gathered all written data from the
interviews and stored them in a locked file cabinet, only accessible to me. Electronic data
were collected and stored on a password-protected external hard drive. After 5 years, all
data from this study will be destroyed. Hard copies of data, interview logs, consent forms,
as well as confidentiality statements, and agreements will be shredded and disposed of.
Also, after 5 years electronic data collected will be erased from each device. All
procedures will be appropriate and ethical in the process to destroy data.
Data Collection

This study was a basic qualitative study with semistructured one-on-one
interviews. Procedures outlined in the data collection process were critical to the
credibility and dependability of the study (see Lodico et al., 2010). Creswell (2013) noted
that data collection steps include setting boundaries for the study, collecting data,
interviews, visual materials, as well as protocols for recording information.
Justification of Data Collection

According to Creswell (2014), a single source can be used for data collection in
qualitative studies. In this current qualitative study, I collected data from a single source,
semistructured one-on-one interviews with elementary science teachers. | employed
purposeful sampling, considered by Welman and Kruger (1999) as the most essential to
identify the participants based on their lived experiences, convenience, and availability. |
purposefully chose volunteers who were elementary science teachers because they could
relate to the study. Mertler & Charles (2008) suggests finding a small group of those who

represent a diverse and vibrant set of perspectives to clarify the phenomenon under study
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Interviews are one of the most common forms of data collection in a qualitative study
(Merriam, 2009). Interview protocols were used to support the direction of the open-
ended, data collection process (see McMahon & Patton, 2002). The Interview Protocol
(see Appendix B) guided participants during the data collection process. Interview
questions were designed to help me explore teachers’ self-efficacy perceptions to teach
science and what they thought were the challenges to enhancing student engagement in
science.
Data Collection Instrument, Sources, and the Interview Protocol

Semistructured one-on-one interviews yielded data to answer the research
questions in the examination of each teacher’s perceptions of their sense of self-efficacy
to teach science and what they thought were the challenges to enhancing student
engagement in science. After approval was granted by the IRB and school principal, 1
contacted participants via email with specifics about the location for the interview along
with 2 date and time options. When a date and time had been selected, a reminder was
sent to participants, the day before the interview. | remained flexible and adjusted the
dates and times if it was requested by a participant. Approximately 1 hour was allotted
for each interview. A safe and confidential environment was provided for participants to
share self-efficacy perceptions. | established a researcher-participant relationship with
each teacher by reminding them that | am an educator in the same city with a similar
population of students. | shared my years of experience and personal passions as an
educator. This was done to ensure that participants feel comfortable responding

extensively to questions during the interview process.
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On the day of the interview, | recorded each interview using a password-
protected, computer. Interviews were held on Zoom and | recorded each session on my
cell phone, as a backup device. | used transcripts provided by Zoom after attaining a
business account. | took notes during each interview to support the research findings but
was careful to focus my attention on interactions with the participants.

A safe and confidential atmosphere was maintained during each interview (see J.
W. Creswell & D. L. Miller, 2000). At the start of each interview, | made participants feel
relaxed by reminding them of my commitment to confidentiality. Confidentiality was of
the utmost importance; therefore, participants' names were protected by assigned
pseudonyms (see Kvale & Brinkman, 2009). An interview protocol form (see Appendix
B) was employed during each interview session. Teachers were able to express their
perceptions and shared experiences (J. W. Creswell & D. L. Miller, 2000). The interview
protocol included open-ended questions designed to spark thought, elicit dialogue, and
provide an opportunity for follow-up questions. Interview questions were focused on the
teachers’ perceptions of their sense of self-efficacy to teach science and what they
thought were the challenges to enhancing student engagement in science.

Sufficient data were collected using research questions and semistructured one-
on-one interviews. During the interviews, if participants provided a limited response, |
probed using follow-up questions to elicit a thorough response. The collection of data
continued until saturation was achieved (Merriam, 2009). Participant responses provided
the data needed to answer research questions. Since the purpose of this study is to explore

teachers’ perceptions of their sense of self-efficacy to teach science and what they
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thought were the challenges to enhancing student engagement in science, participant
input was vital (see J. W. Creswell & D. L. Miller, 2000). Exploring teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement helped me identify the areas of need, where
progress might be made, and where professional development could target. The goal is to
show where changes could be made that may positively influence science learning.
Procedures of Data Collection

Data collection began after Institutional Review Board approval, principal
approval (see Appendix G), and receipt of Informed Consent. Interviews were scheduled
using the IRB interview scheduling form. Participant interviews were held in a
confidential atmosphere via Zoom. Data generated were recorded on an electronic device
in preparation for transcription and coding (see Klassen et al., 2012). Data that were
electronically recorded remained in a password-protected environment. | had sole access
to handwritten interview data because it was stored in a secure location.
Data Collection Tracking System

Atimeline and schedule were established for interviews to be conducted with
participants at ABC Elementary School in southern Michigan. | tracked the data using a
list with the file name of each interview, date of the interview, date of transcript review
and cleanup, date of first open coding, date of second open coding, and date of thematic
coding to create an audit trail. A reflective journal was used to capture personal reactions
to what was uncovered during the interviews. Written data gathered was protected in a

locked file cabinet at home, that was only accessible to the researcher. Electronic data
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were collected and stored on a password-protected external hard drive. A level of
saturation was reached before the conclusion of data collection (Merriam, 2009). After 3
weeks additional participants were required because only 6 participants responded and
were interviewed. | used snowball sampling by asking one participant to recommend
others to be interviewed (Crabtree & W. L. Miller, 1992). | also used follow-up emails to
reach the goal of 10 participants. Semistructured one-on-one interviews were
electronically recorded via Zoom and transcripts were retrieved at the end of each
interview. | also took notes using the interview protocol form (see Appendix B).

Role of the Researcher

| have been an educator for 24 years. During this time, | served as an elementary
educator, lead science coach, and administrator. Interest in elementary science and
teacher self-efficacy stems from a desire to promote educational success for all parties. |
have never been employed by ABC Elementary School in southern Michigan. To reduce
the potential for bias, participants were not recruited from the school where | am
employed. | am hopeful that findings from this study will encourage efforts to increase
teacher self-efficacy in science.

During interviews, | was responsible and obligated to seek and accurately report
rich personal accounts while maintaining ethical standards to protect the integrity, values,
and rights of each participant (see Creswell, 2003; McMahon & Patton, 2002; Moustakas,
1994). | did not coerce responses from teachers. | probed for additional information if
responses were insufficient. Conversations were guided by research questions. The

interviews felt like a normal conversation between colleagues. It was critically important
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that I not engage in judgmental thinking but use all data for coding and analysis. To
further reduce the chance of bias, I did not interject an opinion when a common
experience was shared by participants.

Data Analysis

Determining how to organize data is an important aspect of qualitative research.
Data analysis is a process that should be approached with caution and skill. I used two
phases to analyze the collected data as suggested by Rubin (2005). First, all data were
collected from the 10 interviews and prepared for analysis by printing out transcribed
interviews from Zoom (see Appendix D). To protect participants, names were not used
during the study. Each interview file was labeled according to the number assigned to
participants at the start of the interview. Before coding the data, | read and reread all
transcribed interviews to ensure that | had an understanding of participant comments.
Transcripts were compared to field notes to maintain evidence of quality.

Member checking was used to engage participants in the initial research findings.
According to Merriam & Tisdell (2016), member checking ensures that the researcher
records the participant’s thoughts and ideas with accuracy. Member checking ensured
accuracy of initial research findings (see J. W. Creswell et al., 2019). Each participant
was invited to review and comment on the initial findings. | supplied each participant
with the codes that came from their interviews, definitions of each of those codes, and a
short quote from the transcript. | asked participants if any of the codes were incorrect; did
I misunderstand something they said? These findings were emailed to participants

requesting feedback in the form of a suggestion within three days. Although no one
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replied to the email with a suggestion, | received 2 email responses thanking me for the
interview. All participant suggestions would have been included in the research findings
to ensure accuracy of the data.

Next, | read the transcripts again. The purpose was to write down emerging ideas
from the analysis of the interview data and to begin coding ideas. According to Saldafia
(2021), a code is a researcher-generated interpretation that symbolizes data. | assigned
code words or phrases to explain ideas that were found in the study and directly linked to
the research questions. Initial coding revealed 84 emerging ideas. As in vivo coding was
completed, it allowed me to find commonalities in the data. | made use of a Word
document as data were grouped into categories that organized similar ideas. Next, |
developed a table with the assign participants’ pseudonyms across the top and selected
codes on the left. A check mark was added to the table under participants and next to the
assigned code words or phrases given during interviews. | studied the table repeatedly
and began to code responses. Then | looked for patterns in the data. | organized the
captured codes into meaningful categories. These meaningful categories led to the
development of themes that were used to answer research questions (see J.W. Creswell,
2014; Merriam 2009). Coded ideas and patterns that occurred frequently in the interview
data were considered a major theme. | began the process of analysis with coding,
followed by the development of categories, that were organized into themes.

Discrepant Cases
Discrepant cases should be expected and included in the data analysis process. All

participant responses were considered in the data analysis for the current study. Hatch
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(2002) stated that the perception and comprehension of the meaning of something begins
with specific elements and finding connections among them. The purpose of this basic
qualitative study was to explore teachers’ perceptions of their sense of self-efficacy to
teach science and what they thought were the challenges to enhancing student
engagement in science. Exploring teachers’ perceptions of their sense of self-efficacy to
teach science and what they thought were the challenges to enhancing student
engagement helped me identify the areas of need, where progress might be made, and
where professional development could be targeted. Teacher perspectives can shift from
person to person. When analyzing the data, dissimilar experiences can occur (J. W.
Creswell & D. L. Miller, 2000). Data that may not fit into a specific category could be a
discrepant case. Responses in this study did not fall into the category of discrepant. If
discrepant data had been found, it would have been factored into the analysis.
Data Analysis Results

The problem prompting this current qualitative study was that elementary teachers
in the local area lacked self-efficacy to teach science and were struggling to engage
students in science learning. The purpose was to explore teachers’ perceptions of their
sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. Ten participants were interviewed and given a
numerical code to ensure privacy and confidentiality. This numerical code was referenced
on each document related to the study. The following four themes were ascertained from
the data collected through semistructured one-on-one interviews with 10 local elementary

science teacher participants: a) elementary science teachers have limited methods of
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teaching science to engage students, b) elementary science teachers face several
challenges, c¢) elementary science teachers do not feel confident engaging students in
learning science, and d) elementary science teachers desire specific training to improve
their science instruction. | organized the codes into categories and then into themes that
are included in Table 3. The table is followed by a presentation of the four themes

supported by participants’ quoted statements.



Table 3

Themes: Perceptions of Elementary Science Teachers

Data category

Theme

Approaches to engaging students:
e Videos

e Reading/Reading Aloud

o O&A

e  Demonstration lessons

Current challenges:

e Reading and mathematics are viewed as a
priority over science

e  Time limits

e  Lack of science instructional skills

e  Teacher observations/evaluation

Barriers to teaching science:

e Lack of confidence

e  Lack of training

e  Lack of resources and strategies

e Limited college preparation

Desired professional developments:
e MSS

e  Time management

e  Fun science strategies

L] Science resources

Elementary science teachers have limited methods of

teaching science to engage students

Elementary science teachers face several challenges

Elementary science teachers do not feel confident

engaging students in science learning

Elementary science teachers desire specific training to

improve their science instruction

48
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Theme 1: Elementary Science Teachers Have Limited Methods of Teaching Science
to Engage Students

Elementary science teachers perceived that they lacked the necessary strategies to
engage students in science. The first theme was derived from the limited current methods
used to engage students in science learning. Participants described the following current
methods: (a) videos, (b) reading/reading aloud, (¢) Q&A, and (d) demonstration lessons.

This theme revealed the limitations of participants’ methods for teaching science.
Several participants shared that they used videos to engage students. For example,
Participant 3 stated,

I mostly use videos to engage students. They watch videos at home most of the

time anyway, but I admit that I could use some more ideas for teaching science.

Every once in a while, | will do a demo lesson, but I usually run out of time.

Similarly, Participant 5 stated, “I search for YouTube videos to match the topic or
lesson unit.” Participant 7 communicated, “I was able to find a wonderful collection of
videos from a teacher group that | joined. Videos make science instruction 10 times
easier.”

Other teachers use reading aloud as a means to teach science. Participant 8 stated,
“I use colorful text, oral readings, and sometimes we have time for an experiment that |
do in front of the class.” Participants 9 and 10 affirmed the same idea as Participant 8.
Participants 9 and 10 teach science along with reading using what they called a, “cross-

curricular approach.”
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Other teachers had a variety of approaches to engage students. Participant 1
stated, “I use a lot of videos. Probably more videos than | should but afterwards we are
able to discuss it and learn from it. | have done a demonstration lesson or two as well.”
Participant 6 responded, “I pretty much follow the textbook method- reading,
investigations, some videos online.” Participant 4 stated, “I try to make everything I teach
exciting by acting like | am excited about the topic, even if | am not.” Participant 2
mentioned, “I mostly use take-home reading projects with Q&A since we usually run out
of time during class. This allows the students to still learn science even when they are not
at school.” Participants shared methods currently used to engage students but most chose
videos, reading/reading aloud, and demonstration lessons for science instruction.
Teachers felt that they do not have enough methods to engage students in science
learning.

Teachers made several confessions about not preparing for variety when lesson
planning, indicating that they do not have the ability to engage students in science
learning. Participants 1, 3, and 5 shared similar responses. Participant 1 responded, “I do
my best to search for videos that match the curriculum and | do my best to not fall behind
with the pacing outlined by the local district. | do not think | am a strong science
teacher.” Participant 3 stated, “I am a strong Earth science teacher, but that topic is not
completely taught in elementary grades. In general, | do not feel like a strong elementary
science teacher because | keep using the same methods to teach. A real science teacher

would have more strategies than | do.”
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Teachers frequently expressed that they were not strong science teachers,
supporting this theme that they have limited science instructional methods. Participant 6
stated, “My strength is that | am willing to ask other science teachers for support. I am
willing to learn how to be a better science teacher.” Participant 5 responded, “I am not a
strong science teacher. | am stronger at mathematics or social studies. Students seem
bored during science time; so, | try my best to excite them, but it is not working.”
Participants 8 and 10 had similar feelings and communicated that they do not have
strengths. Participant 9 stated, “Honestly, | do not like science, and | do not like teaching
science. Therefore, | am not a strong science teacher.” Participants expressed that they
have limited methods and few strengths to engage students in science learning.

Teachers discussed details about the science trainings they have experienced and
where they learned to teach science. Participant 9 stated, ““I took the required science
course in college and since I do not like science, | have not attended any trainings.”
Participant 3 responded similarly, “In college | took the required two or three classes and
that has been all the trainings that | have had in science.” Participant 2 stated, “Three
semesters in college and a few professional developments since | started teaching nine
years ago.” Participant 10 stated, “Besides college, | recently attended some science
professional developments to keep my certification. Other than that, | have not had any
trainings.” Participant 5 responded, “I had to take a class in college, and | have attended
maybe 1 other trainings in the past.” Participant 6 responded, “I have been to one
professional development on science. | also had 1 semester of science in college.”

Participant 1 stated, “Well, | have been to a few science workshops. | can’t remember the
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names but the last one was maybe 5 years ago. | have had a lot of training in math and
reading but not science or social studies.” Participant 7 stated, “I have not been required
or offered any science training because the focus is always on mathematics and reading.”
Participant 8 and 4 stated that they have not attended any science trainings outside of
college, but they would if it were offered at the school. All participants expressed a lack
of training in science.
Theme 2: Elementary Science Teachers Face Several Challenges

Data from the second theme shows that elementary science teachers face several
challenges. These challenges include: (a) viewing reading and mathematics as priorities,
(b) time limits, (c) lack of instructional skills, and (d) teacher observations/evaluations.

Local elementary science teachers face several challenges. Seven out of ten
participants expressed that a focus on reading and mathematics keeps them from teaching
science for 50 minutes each day. Participant 5 stated, “Students want to be entertained
and | can’t spend too much time looking for strategies or resources especially since
science is not really the emphasis at our school. Reading and math scores are what the
school administrators evaluate us on each year.” Participant 2, 7, and 10 had similar ideas
about time limits and its effect on student achievement. Participant 2 stated, “Students are
not exposed to science because teachers run out of time trying to help students learn how
to read and perform in mathematics.” Participant 7 stated, ““Teachers have to focus on
other subject areas to keep our jobs. Reading and mathematics are the focus at most

schools and that is why achievement is very low in science.” Participant 10 stated, “I
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think teachers do not have time to teach science. Or should | say teachers do not make
time to teach science? Exposure is everything!”

Participant 2 discussed specific challenges, “The challenge to engaging students
in science is that they do not have a good foundation in science education. They lack
background knowledge. They do not have background knowledge because teachers focus
on teaching reading and math not science.” Participant 2 continued, “My specific
challenge is that | need support to focus less on reading and give proper time to science
instruction.”

Participant 3 stated, “We are stretched too thin as self-contained teachers. We
have to teach too many subjects and most days of the week we run out of time and do not
teach science. | need time management support so that students do not miss curricular
content.” Participant 9 expressed the same idea stating, “We have too much on our plates
because we teach all subjects and that is the challenge to engaging them. My specific
challenge that | face is that I do not like science, and | do not know the curriculum like
other teachers do.” Participant 4 stated,

Students do not like science. They seem bored by the topics. Maybe more

materials would help. The school needs to place more emphasis on science

instruction. Most of our professional developments are about reading and math.

Also, most days | run out of time and do not teach it. Specific challenges that |

face when teaching science is that | just learned about the new MSS standards but

still need more help learning how to teach them to students.
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Participant 6 had a similar response regarding their instructional skills and stated,
“l am the challenge to engaging students in science learning. | need to be more excited to
teach science.” My specific challenge is my limited expertise in teaching science.”
Participant 8 also expressed being challenged because of limited science instructional
skills.

Participant 1 and 10 both expressed that the curriculum is boring, and it is the
challenge. Participant 10 stated, “The curriculum is so dry; it even bores me. Reading is
more exciting than science. Science should be fun. We need new, exciting science
lessons. Specific challenges that | face are that | do not have the skills | need to teach
science. | was not trained enough to do a good job of teaching science for students to
learn.”

The participants concurred that there are several challenges to engaging students
in science learning. These challenges include an emphasis on reading and mathematics in
the local district and an inability to teach science the required amount of time. Teachers
were also challenged by a lack of instructional skills, and teacher
observations/evaluations that focus on reading and mathematics.

Participants 1 and 4 had similar ideas about low achievement in science and
blamed it on the students. Participant 1 stated, “Science is boring to students. We have a
book to read and students get tired of reading when they just read during reading class. |
try to read it to them aloud, but they still do not seem interested and they don’t do well on
tests. That is why I introduced videos to make it more interesting.” Participant 4 stated,

“Achievement is low in science because students do not like science.” Participant 8
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stated, “Teachers and administrators should focus on science and social studies just as
much as they focus on reading and math.” Most participants attribute low student
achievement to the teacher lacking time management, focus, or skills.

Participants shared ideas on how to resolve the challenges that they are facing in
the effort to engage students in science learning. Participant 9 stated, “Although it is not
my favorite subject, teachers should have regular opportunities to learn science
instructional strategies in school, during our staff meetings. | need training to improve.”
Participant 2 stated,

| want more training in science and more emphasis on science instruction. My

concerns could be addressed by speaking to administrators so that I can attend

more professional developments. Also, | can request that more emphasis is placed
on science so that students come to my class more prepared.

Participant 5 stated, “I do not have the skills necessary to teach science, so | need
help with it. To address my concerns, | guess | could look for and attend science trainings
to increase my skills.” Participant 7 stated, “I should not have to join a teacher group
outside of the school to get science materials that are interesting to students. The school
should provide an updated curriculum with technology to match. We spend too much
time focusing on reading and math.” Participant 4 stated, “The school does not do enough
to support science education. Teachers have to do everything without support from the
admin team.”

Participant 6 agreed,
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| need more training. Honestly, there is not enough time in the day to teach

science because we have to focus on reading and math. I could address this by,

being better with time management because it is a problem; more professional
developments are needed too. | would like to have lessons modeled so that I can
have more strategies.

Participant 1 stated, “lI am concerned about not teaching it as often as | should and
not having enough strategies to make science fun. I could attend more workshops to help
me teach science better with more strategies and | could use a timer to make me stop
teaching reading and math so that there is time for science. Participant 8 and 10 discussed
concerns regarding student achievement. Participant 8 stated, “My concern is that | want
students to achieve, and right now most students have higher grades in the other subject
areas that | teach. Maybe my concerns would be addressed if I spent the time teaching
science that | am supposed to so that my students could achieve.” Participant 10 stated,
“My concern is that other teachers do not take science seriously because it is not a part of
our evaluations or classroom observations. This concern could easily be addressed if
science education and student scores in science became part of our evaluations.”

Participant 3 stated,

My concerns when teaching science are a lack of resources, a lack of science

training, budget cuts, no science role-models to look up to in the community. My

concerns could be addressed by the school having a dedicated science lab with
materials related to the new standards and professional development to help get

teachers acclimated to the curriculum.”
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Participants expressed concerns about the many challenges that they face. They
acknowledged the need to teach science but articulated reasons why it is a struggle.
Theme 3: Elementary Science Teachers Do Not Feel Confident Engaging Students
in Learning Science

Local elementary science teacher expressed that they do not feel confident
engaging students in science learning. This theme represents the problem that the study
addresses and identifies the barriers to self-efficacy when engaging students in science
learning. Barriers identified by the participants were (a) lack of confidence, (b) lack of
training, (c) lack of resources and strategies, and (d) limited college preparation.

Eight of ten participants described a lack of confidence when attempting to
engage students in science learning. The other two participants described not feeling fully
confident to engage students. Participants shared feelings about their level of confidence.
Participant 1 reiterated, “Like I said, | am not confident teaching science but maybe I
would be if I taught it the way that | am supposed to, or | had more skills to teach it and
make it interesting. | do not feel confident teaching science because students fall asleep
or do not pay attention during science.” Participant 9 stated, “I feel confident when a
student remembers something from the science lesson that | taught. As | said earlier, | do
not feel confident because | do not like science. My lack of confidence is due to a lack of
college preparation or training after college.” Participant 3 stated, “I feel the most
confident when students get excited because they watched a science video that | selected
to match the curriculum. Conversely, | do not feel confident when students are not

interested in what is being taught or fall asleep during a lesson.” Participant 7 stated, “I
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feel confident when I have done my best to prepare a lesson. | feel unconfident when the
lesson | did my best to prepare is not interesting to students.” Participants 5 and 10 had
very similar responses to the question. Participant 5 stated, “I feel confident when | have
a lesson that is interesting, that I know will capture the attention of students. I do not feel
confident when | am forced to rush through a science lesson because | ran out of time due
to teaching reading or math.” Participant 10 stated, “I feel confident when | can get to the
science lesson for the day and do not run out of time. I do not feel confident because
science is not my best subject. | am not confident teaching science because | have not had
any other trainings for it, outside of college.” Participant 2 stated, “I feel confident when
students score better on the posttest than they did on the pretest. | lose my confidence
when teaching a science lesson if students receive low test scores after | have instructed
them. Also, when students look bored when | am teaching.” Participant 8 said, I feel
confident when | prepared a lesson and it seems fun to me. | feel unconfident because |
need more science strategies.” Participant 10 stated, “I feel like a weak science teacher
due to the university | attended. Elementary teachers should have been required to take
just as many college courses [in science] as they did reading and mathematics courses.”
Participant 6 emphasized:
There are times when | can integrate part of the science curriculum with ELA and
that is when | feel pretty confident. I am confident in ELA, but lack confidence in
my weaker area of science. From this interview | realize that | need to seek the
help | need because my students deserve so much more. | do not feel confident

teaching science because | feel that I lack the right training
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Participant 4 stated,

| feel confident when | know the content and have a fun demo lesson or video to

share with my students. But, when | keep using the same strategies and | see that

students are not interested in what | am teaching | become a bit discouraged

which leaves me feeling unconfident.

Participants spoke of their personal strengths and weaknesses. Participant 5 stated,
“A weakness that | have when teaching science is that | do not find ways to get students
excited about the lesson.” Participant 6 stated, “My weakness is that | feel rushed and
overwhelmed. | have a strong ELA background. Science is difficult for me to give a full
100%.” Participant 2, 4, and 10 had similar comments about a lack of strategies and
resources being a weakness. Participant 2 stated, “The weaknesses that | have are related
to using outdated science materials, having limited strategies, and resources to use when
teaching science.” Participant 7 stated, “Well, I guess that even though the video set
works well, my weakness is a lack of other resources or strategies to keep the kid’s
attention in science.”
Participant 4 stated,

Personally I think my weakness is that | seem to use the same strategies (videos

and demonstration lessons) over and over again. | could use some new resources

to mix things up. I also do not teach science every day because we run out of

time.
Participant 10 stated, ““The weakness that | have is that | do not always get to teach

science because reading and math lessons run over. | need help with time management.”
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Participant 9 stated, “My weakness is that | do not like science, and | am still expected to
teach it to increase student achievement.” Participant 8 stated, “My weakness is running
out of time to teach it on a daily basis. | focus too much on reading.” Participants openly
shared their concerns about science instruction.
Theme 4: Elementary Science Teachers Desire Specific Trainings to Improve Their
Science Instruction

Elementary science teachers shared their desires for specific science professional
development training. They expressed a desire to learn more about (a) MSS, (b) time
management skills, (¢) engaging science strategies, and (d) resources to help improve
science instruction. Participants openly shared why they feel student achievement is low
in science and most believe that it is because of their instructional skills. Eight out of ten
participants agreed that the reasons for low student achievement is due to their instruction
or lack of instruction. Participant 3 and 6 had similar statements. Participant 3 stated,
“Science teachers are needed to raise achievement. We need more training to feel like
science teachers.” Participant 6 simply stated, “Not having teachers with strong science
backgrounds is the reason for low student achievement in science.” Participant 9
displayed frustration and stated, “My lack of training is the reason for low student
achievement. In college, | was required to take 1 semester of elementary science. Since
graduating from college, I have not been required to take any continuing education
classes in science and now they expect me to teach science well?”

Data derived from the current study indicates that elementary science teachers

would welcome professional development opportunities. Participant 1 stated, “I would
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like to know more about the new science standards and how to teach it so that it is fun,
and how to make time for all subjects.” Participant 3 and 4 responded similarly.
Participant 3 stated, “The science training that would be most beneficial to me would be
managing the time between all content areas, learning about the new standards, and new
science strategies.” Participant 4 declared, “l need more strategies and resources. | would
also like ideas on how to make sure science is taught daily.” Participant 8 and 9 both
wanted to know more about the MSS and how to implement it in their science classroom.
Participant 8 said, “We had a science assembly for students and the presenter mentioned
that there are new standards. | had no idea, but I would like to learn about the new
standards and strategies to implement and engage my kids. |1 would also like help with
teaching all subjects each day.” Participant 2 stated, “I would like more PD with
strategies on the MSS and technology to teach science in an exciting way.” Participant 5
affirmed, “Professional developments to help me feel more confident when teaching
science. | want to do the fun science stuff while still helping students learn the content.”
Participant 6 and 7 had a similar response as Participant 5. Participant 6 stated, “A
science strategies training (is needed), and professional developments for novices like
me. Also, | am finding it difficult to teach science each day, so | need help with that too.”
Participant 7 stated, “l want to have fun in my science classroom and teach MSS. | need
training to help me get there.” Participant 10 stated, “I want to learn how to make time
for a full science lesson instead of always using a cross-curricular approach.”
Participants shared the type of support that would be most beneficial to engaging

students in science learning. Participant 5 shared, “I need support to learn new strategies
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to make students enjoy science.” Participant 4 and 7 had similar points of view.
Participant 4 stated, “l would like to learn more about the new science standards. I should
not have to go to a workshop outside of the district to learn about the MSS. We should be
taught in the school building maybe during a Professional Learning Community (PLC).”
Participant 7 stated, “I should not have to join a teacher group outside of the school to
have more science resources. | would like a PD that teaches me how to keep science a fun
subject for students.” Participant 3 stated, “It would be supportive to have in-house PD’s
focused on science and time management.” Participant 8 stated, “I would like to work
with my colleagues. Maybe we can lesson plan together during a science workshop where
we all get to learn new science information.” Participant 10 stated, “Administrators
should support us by providing a science workshop.” Participant 1 stated, “I would really
like some training, maybe a workshop so that | can make science interesting to me and
the students. I would also like some resources and lessons that are hands-on. Participant 2
had a slightly different viewpoint and stated, “More science field trips, science
professional developments, STEM and STEAM activity resources.” Participant 6 simply
stated, “An intense but fun professional development series.” Participant 9 stated, ““I need
the district to provide more in-school professional developments to ensure we are
effective even if we do not like science.” In summary, teachers desired very specific
professional development opportunities that would support engaging science instruction.
Participants expressed a desire to learn more about the MSS, time management skills,

engaging science strategies, and resources to help improve science instruction.
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Evidence of Quality of Data

| followed procedures to ensure the accuracy of data. Rich and thick descriptions
of data collection procedures, findings, and experiences are included in the current study.
Providing extensive details about the data collection process and personal reflections
adds to the strength of the study (see Merriam, 2017). Data collection continued until
saturation occurred with 10 participants to safeguard the accuracy of data. All interviews
were transcribed and coded with copious detail. | compared transcribed data to field notes
to maintain accuracy and quality of data. A sample transcript is included in the Appendix
(see Appendix D). To establish credibility, after all interviews were transcribed and |
identified the initial findings, member checking was implemented. Member checking was
used to engage participants by having them review the initial findings. They were asked
to respond to the findings. According to Candula (2019), member checking ensures that
participant responses have been recorded with accuracy and do not include bias from the
researcher.
Summary of Outcomes

The following is a brief outline of the research questions and how they were
answered according to the results. In exploring elementary science teachers’ perceptions
of their sense of self-efficacy to teach science and what they thought were the challenges
to enhancing student engagement in science, | addressed four research questions:

RQ1: How do local elementary teachers describe their methods of teaching
science to engage students? Theme 1 indicates that elementary science teachers

acknowledge their limited methods of teaching science to engage students. Participants
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admitted that they have limited strategies to engage students in science learning.
Currently, teachers use videos, reading/reading aloud, Q&A, and/or demonstration
lessons.

RQ2: How do local elementary teachers describe challenges to engaging students
in learning science? Theme 2 indicates that local elementary teachers face challenges.
One challenge is that they allot more instructional time to reading and mathematics while
teaching science at the end of the school day or not at all. Participants discussed issues
teaching science because the school’s focus is on reading and mathematics. Student test
scores in reading and mathematics are attached to teacher observation and evaluation
scores. Participants explained that time limits and their lack of instructional strategies
negatively impacted science instruction.

RQ3: How do local elementary teachers describe their self-efficacy for engaging
students in learning science? Theme 3 indicates that local elementary teachers do not feel
confident engaging students in science learning. Eight of the ten participants revealed a
lack of confidence when attempting to engage students in science learning. The other two
participants revealed limited confidence to engage students in science. Participants
articulated barriers in this area related to their lack of confidence, a lack of training, a
lack of resources or strategies, and limited college preparation.

RQ4: What supports do local elementary teachers think they needed to help
improve their science instruction? Theme 4 indicated that local elementary teachers
desire training to learn more about the MSS, time management, strategies, and resources

to improve their instruction. Participants desired professional development to improve
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instruction and learn new science strategies. All participants were aware of the new
standards but only one participant had been trained in MSS. Participants requested time
management guidance to help them transition from reading and mathematics at the
appropriate times.

Summary of the Findings

Research questions guided the study in the effort to better understand teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science. Research questions were open-
ended, unbiased, and objective to maintain validity (J. W. Creswell & D. L. Miller,
2000). Participant responses to the research questions provided insight to the study and
lead to the four themes.

The following themes were derived from the data, are discussed in this section,
and connect to literature: a) elementary science teachers have limited methods of teaching
science to engage students, b) elementary science teachers face several challenges, c)
elementary science teachers do not feel confident engaging students in learning science,
and d) elementary science teachers desire specific trainings to improve their science
instruction.

Theme 1: Elementary Science Teachers Have Limited Methods of Teaching Science to
Engage Students

Participants emphasized that they lacked sufficient and varied strategies to engage

students in science learning. Currently, teachers use videos, reading/reading aloud, Q&A,

and/or demonstration lessons. Loeser (2018) noted that teachers should use a variety of
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methods for science instruction. Coenders and Verhoef (2019) found that the use of
numerous science teaching strategies is most effective in science instruction. Conversely,
Hall & Trespalacios (2019) discovered that when science instruction was limited by a
few strategies, students were not engaged, they did not learn, and it impacted their
achievement. Participants asserted limited training in science as causation for limited
methods of teaching science to engage students (Clark & Newberry, 2019). Most
participants stated that beyond college, they had few or no science professional
development. Recent researchers found that most teachers do not like teaching science
because they do not feel prepared to effectively instruct students (Y. L. Chen & Mensah,
2018; Mensah & Jackson, 2018; Novak & Wisdom, 2019). Fitzgerald et al. (2019) found
that science teachers who do not experience professional learning beyond college are not
as effective as those who do, and instruction is negatively impacted. Kolb’s experiential
learning theory (2014) promotes that student interest through engagement in the learning
process is an essential classroom practice. Participants in this study stated that they have
limited instructional methods to engage students in science learning.
Theme 2: Elementary Science Teachers Face Several Challenges

The second theme reveals that local elementary science teachers face several
challenges. Participants discussed their issues with teaching science because reading and
mathematics test scores are the school’s focus. Moreover, student test scores in reading
and mathematics are attached to teacher evaluations and observations. According to
Reilly et al. (2019), elementary teachers feel pressured by school administrators because

their evaluation is based on student test scores in reading and/or mathematics. The
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pressure to perform in reading and mathematics causes many educators to teach science
at the end of the school day or not at all, at the expense of science education (Bae & Lali,
2020). Hall and Trespalacios (2019) found that elementary science is vital because it
provides students with the confidence to achieve and participate in more advanced
scientific studies. According to Karadag (2019), if teachers believe their ability to teach
science is insufficient, they may develop a dislike for the subject and not teach it as
mandated.

Participants explained that when teaching science, they are impacted by time
limits and their lack of instructional strategies and skills. Research supports what
participants have expressed. Sawlane and Shaikh (2018) found that most elementary
teachers do not teach science as outlined in the curriculum. Most elementary teachers
experience the pressure of inadequate time because they are required to teach reading,
mathematics. science, and social studies (Sawlane & Shaikh, 2018). Mosoge (2018)
found that teachers with low self-efficacy were less confident and students were less
interested in science education. Participants revealed that they are challenged by the
pressure to ensure that elementary students can read fluently and perform in mathematics
to the detriment of science instruction.

Theme 3: Elementary Science Teachers Do Not Feel Confident Engaging Students in
Learning Science

The third theme revealed that local elementary science teachers do not feel

confident engaging students in learning science. Eight of the ten participants revealed that

they do not feel confident engaging students in science. The other two participants
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revealed that they are not fully confident. According to Rew et al. (2018), teachers who
do not possess self-efficacy will not implement engaging science strategies that have
been proven to increase interest. Participants discussed many barriers including a lack of
confidence, lack of training, lack of resources or strategies, and limited college
preparation. Acar et al. (2018) found that problems in science teaching range from a lack
of time for instruction to a lack of teacher knowledge. According to Gardner et al. (2019),
a lack of teacher self-efficacy can have a negative impact on student engagement and
achievement. White and Rotermund (2019) found that science teachers who lack
resources or appropriate strategies to teach produce students who dislike the subject.
Participants expressed concerns about science training after college. According to Menon
(2020), most elementary teacher education programs inadequately prepared them to teach
science, which leads to a lack of confidence. Bandura’s theory of self-efficacy provides a
connection between teacher perceptions of self-efficacy and its influence on student
engagement (Bandura, 1977). The self-efficacy of teachers when instructing students in
elementary science education is an important subject. Bandura (1982) described self-
efficacy as the judgments or beliefs that an individual holds about their capacity to take
the required action to successfully cope with a given situation. What teachers believe
about their abilities has a major impact on what students learn, are interested in, and
directly correlates to achievement levels (Larry & Wendt, 2021). It is important to
support the confidence of teachers in the effort to ensure that students receive an
impactful science education.

Theme 4: Elementary Science Teachers Desire Specific Trainings to Improve Their
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Science Instruction

The final theme revealed that local elementary science teachers desire training to
learn more about the new science standards (MSS), time management, strategies, and
resources to improve instruction. According to Sprott (2019), teachers need continuous
exposure to current trends in education to maintain their instructional confidence and
capacity. Participants desired professional development to improve science instructional
practices and student engagement. According to Ketelhut et al. (2019), elementary
science teachers need instructional support to ensure that students are prepared for the
next level of education and beyond. Participants expressed interest in learning the MSS.
All participants were cognizant of the new standards but only one participant had
received training. Participants requested time management support to assist them in
transitioning from reading and mathematics at the appropriate times. Research suggests
that professional development is especially important to elementary teachers. Polly
(2017) continued to state that if elementary teachers do not participate in professional
development, they will become confident teaching one subject area and lose confidence
teaching others.

The conceptual framework that guided this study was Bandura’s (1986) self-
efficacy beliefs because self-efficacy is a critical factor in influencing individual
behavior. Bandura’s theory of self-efficacy provides a connection between teacher
perceptions and its influence on student engagement (Bandura, 1977). Bandura asserted
that a person’s self-efficacy beliefs determine, “how they behave, their thought patterns,

and the emotional reactions they experience in taxing situations” (1982, p. 123). In 1997,
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Bandura found that a science teacher’s self-efficacy is important because of its
significance to “scientific literacy and competency in the technological transformations
occurring in our society” (p. 242). Bandura’s theory provides the basis for understanding
the self-efficacy of elementary science teachers and the need to increase their perceptions
because self-efficacy profoundly impacts student engagement.

The four themes showed that local elementary science teachers lack self-efficacy
to teach science and they desire professional development support to improve student
engagement. Participants described limited methods of teaching science to engage
students. They also discussed several challenges. All participants mentioned the
importance of professional development to improve instruction and increase student
engagement in science. Participants desire professional development to learn about MSS,
time management, fun science strategies, and resources.

Based on the findings, | propose developing a science professional development
to provide elementary teachers with content-specific support. This professional
development will address the problem that prompted this current study teachers lacking
the self-efficacy to teach science and struggling to engage students in science learning.
Elementary science teachers need support to increase their self-efficacy and to address
identified challenges. In section 3, the findings were used to inform the direction of a 3-
day professional development project to facilitate elementary science teachers’ lack of

self-efficacy.
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The Project Deliverable

Based on the finding of this current study the project deliverables include
recommendations for future research. Future research could include the replication of this
study with teachers from various grade levels or districts. Second, future research might
comprise of interviewing science teachers after the implementation of the professional
development and then again after a full semester of teaching with the science strategies
and resources. Third, future research could include classroom observations at the local
site to identify science best practices to engage students. These best practices would then
be shared and implemented by all elementary science teachers at the local site. Last,
future research might shift to focus on student needs and what might help them to be
engaged in science.

Another project deliverable is the elementary science professional development
template (see Appendix A) with resources that can be used by teachers who need self-
efficacy support to engage students in science learning. The elementary science
professional development template could also be used by educational leaders who
support teachers that need self-efficacy support. The 3-day professional development was
designed based on the findings of this study. The goal of this 3-day professional
development is to bolster teacher self-efficacy to teach science, engage students in
science learning, and meet the identified needs of teachers as expressed during
interviews. During the 3-day professional development project, positive social change
may occur as teachers experience an increase in their self-efficacy perceptions to teach

science and engage students in science learning. This may take place as teachers
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experience an increase in their self-efficacy perceptions as they explore their beliefs
through relevant readings, videos, self-reflection, and growth mindset training. During
the 3-day professional development, teachers will also delve into MSS, science best
practices, engaging science strategies, and collaborate with colleagues to plan stimulating
science lessons for implementation in their classrooms. This project deliverable has the
potential to make a positive social impact on elementary science teachers’ self-efficacy

perceptions and student engagement.
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Section 3: The Project

In this section, | describe the project. Section 3 includes a description of the
professional development plan, goals, rationale, resources to support participants,
implementation plan, and potential barriers. A second literature review supports the
emerging themes that were identified through data collection. The conclusion of Section
3 includes project details and implications for positive social change.

The purpose of this basic qualitative study was to explore teachers’ perceptions of
their sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. The problem prompting this basic qualitative
study was that elementary science teachers in the local area lacked self-efficacy to teach
science and were struggling to engage students in science learning. During the data
collection process, | explored 10 local teachers’ perceptions of their sense of self-efficacy
to teach science and what they thought were the challenges to enhancing student
engagement in science. The themes | developed during data analysis included (a)
elementary science teachers have limited methods of teaching science to engage students,
(b) elementary science teachers face several challenges, (c) elementary science teachers
do not feel confident engaging students in learning science, and (d) elementary science
teachers desire specific training to improve their science instruction. Based on these
emerging themes, professional development was planned. This 3-day professional
development session will focus on elementary science instruction to improve teacher self-

efficacy perceptions by providing information about the new standards and new skills
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through the use of engaging science strategies and time management techniques to
support students in science learning.

| developed a project that consists of a comprehensive and engaging 3-day
professional development session to address the emerging themes that were found in the
study. The four emerging themes revealed that elementary science teachers desired and
could benefit from these sessions. This professional development was designed to address
the problem that prompted this study: teachers lacking the self-efficacy to teach science
and struggling to engage students in science learning. Moreover, this project addressed
the gap in practice, which was the teachers’ lack of self-efficacy to develop appropriate
strategies to stimulate student engagement in learning science. Interviews revealed that
many teachers struggled with science due to limited science instructional skills, the need
for time management, and the need for strategies to effectively engage students in science
learning. During professional development, teachers may experience an increase in their
self-efficacy perceptions as they explore their beliefs through relevant readings, videos,
self-reflection, and growth mindset training. They will also delve into MSS, science best
practices, engaging science strategies, and collaborate with colleagues to plan stimulating
science lessons to implement in the classroom. The goal of this 3-day professional
development is to bolster teacher self-efficacy to teach science, engage students in
science learning, and meet the identified needs of teachers as expressed during

interviews.
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Project Description and Goals

The purpose of this study was to explore teachers’ perceptions of their sense of
self-efficacy to teach science and what they thought were the challenges to enhancing
student engagement in science. The problem that prompted this basic qualitative study
was that teachers in the local area lacked self-efficacy to teach science and were
struggling to engage students in science learning. Semi-structured individual interviews
were used to collect data. During interviews, many teachers asserted that they struggled
with science due to limited science instructional skills, the need for time management,
and the need for strategies to effectively engage students in science learning. Therefore,
the project was a 3-day professional development to bolster teacher self-efficacy to teach
science, engage students in science learning, and meet the identified needs of teachers as
expressed during interviews.

This 3-day professional development project was designed for elementary science
teachers during three consecutive weeks in summer professional learning days prior to
the 20222023 school year. Each session will begin at 8:30 a.m. and end at 3:00 p.m. The
timing of this professional development will allow teachers to have an opportunity to
plan and incorporate new learning, skills, and strategies into science instruction during
the new school year. The project was based on the emerging themes derived from teacher
interviews: (a) elementary science teachers have limited methods of teaching science to
engage students, (b) elementary science teachers face several challenges, (c) elementary
science teachers do not feel confident engaging students in learning science, and (d)

elementary science teachers desire specific training to improve their science instruction.
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The 3-day professional development will address these emerging themes and the purpose
of this study.

The goal of this 3-day professional development is to bolster teacher self-efficacy
to teach science, engage students in science learning, and meet the identified needs of
teachers as expressed during interviews. The target audience is local elementary science
teachers who participated in data collection but all elementary science teachers at ABC
Elementary School in southern Michigan will receive invitations to attend. Each
pragmatic session was designed to incorporate a PowerPoint presentation, modeling of
engaging science strategies, self-efficacy evaluation, growth mindset activities, MSS
training, video clips, hands-on lessons, collaborative lesson planning, and a variety of
technology resources. All activities were designed to enhance teacher self-efficacy as
they learn to better engage students in science learning.

Day 1 Professional Development

Materials include computer, internet access, projector and screen, teacher laptops,
table space, PowerPoint, three-ring binders, dividers, hard copies of resources and
strategies shared on Day 1, Science Self-Efficacy Pretest, growth mindset video clip and
verbal mantra, paper, pens/pencils, chart paper, markers, and exit tickets. Day 1 of this 3-
day professional development will begin by ensuring that teachers enter a relaxed
environment. 10-minute breaks will be given in the morning and afternoon of each day
during the professional development. Ambient music will play in the background as
teachers enter the professional development session. | will welcome teachers as they

enter the room to sign in and enjoy a continental breakfast. Participants will be given a
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three-ring binder with daily dividers to compile a notebook of elementary science
strategies and resources. The session will commence with teachers constructing tent cards
with their names and a picture of their favorite food. Each teacher will introduce
themselves and share their favorite food. | will conclude this time by sharing a favorite
food and details about my personal passion for science education. An overview of the day
and days to come will be shared with the group. | will review professional development
norms, and they will be posted in the room to ensure visibility. Norms will ensure that
participants are aware of the rules prior to the start of the session. Teachers will then take
an Elementary Science Self-Efficacy Pretest. They will be invited to share the results of
their pretest and hopes for future self-efficacy perceptions.

Participants will watch a growth mindset video clip that explains this research-
based topic and how important it is to the classroom teacher. A whole-group discussion
of the video will ensue. After the video and discussion, participants will repeat a growth
mindset mantra. Teachers will then silently read a short article called “Would You Want
to be a Student in Your Own Classroom?” The article is for self-reflection about their
science instructional practices. The article will provide practical tips for engaging
students in science learning. Teachers will be grouped for discussion after self-reflection.
Groups will write key takeaways on chart paper. One person from each group will share
what the group discussed.

| will then share a detailed overview of MSS including but not limited to its
history, purpose, and website location. Subsequently, teachers will participate in a

website scavenger hunt. This will lead to participants learning how to easily locate the
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MSS and engaging science lesson materials as well as instructional strategies. Prior to the
professional development, participants will be asked to bring a laptop computer to each
session but the school will have a few available for use. Participants will be instructed on
phenomena-based instruction, which is the core of MSS. Phenomena-based instruction is
an anchor event that grounds science learning. Its purpose is to inspire inquiry and
thought that leads students to investigative actions. Participants will then be partnered
with another teacher to complete a digital phenomenon search and find an activity to help
them identify and locate phenomena on websites that address science topics. Each team
will share the results of the phenomenon search and find with the whole-group.

Day 1 will end with an exit ticket. Teachers will answer the following questions:
“What engaged you the most today? What other strategies would help you feel confident
to engage students in elementary science?” Participants will add all handouts and lesson
plans to their binder before leaving for the day.
Day 2 Professional Development

Materials will include computer, internet access, projector and screen, teacher
laptops, table space, PowerPoint, three-ring binders, dividers, icebreaker activity, growth
mindset video clip, hard copies of resources and strategies shared on Day 2, paper,
pens/pencils, chart paper, markers, hands-on activity stations, and exit tickets. Day 2 of
this 3-day professional development will begin as teachers enter the room to ambient
music playing in the background as they sign in. I will welcome each teacher and invite
them to enjoy a continental breakfast. The session will commence with an icebreaker

activity followed by a growth mindset video. A whole-group discussion of the video will
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ensue. After the video and discussion, we will repeat the growth mindset mantra aloud. |
will read the exit tickets from Day 1, give an overview of Day 2, and review of Norms.

We will examine elementary science-specific time requirements as mandated by
the local district. This will ensure that teachers are aware of the time requirements for
science education prior to addressing the request for time management support as
expressed during interviews. Teachers will then pair up to discuss problems and solutions
with meeting these requirements. Then each group will share a summary of their
discussion. Following the discussion, | will share time management resources (see
Appendix A) designed to assist teachers with planning and transitioning between
subjects. I will then share a video clip on the importance of engaging instructional
strategies in the science classroom. Teachers will participate in a standards-based, hands-
on activity focused on their grade band such as K-2 or Grades 3-5. Teachers will be
tasked with looking at the MSS standards and correlating the engaging instructional
activity to the standard. Next, teachers will share the results with the whole-group. 1 will
then share several standard-based websites with resources, engaging lesson plans,
instructional strategies, and hands-on activities.

Teachers will be tasked with selecting one of the websites and identifying an
engaging hands-on lesson plan with a standard that they will teach in the upcoming
school year. Teachers will share the results of the task with the whole-group. Day 2 will
end with an exit ticket. Teachers will use prepared sheets of paper to answer the

following questions: “What engaged you the most today? What other strategies would
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help you feel confident to engage students in elementary science?” Participants will add
all handouts and lesson plans to their binder before leaving for the day.
Day 3 Professional Development

Materials will include computer, internet access, projector and screen, teacher
laptops, table space, PowerPoint, three-ring binders, dividers, hard copies of resources
and strategies shared on Day 3, Science Self-Efficacy Posttest, icebreaker activity,
growth mindset video, paper, pens/pencils, chart paper, markers, and final evaluation.
Day 3 of this 3-day professional development will begin with teachers entering the room
to ambient music as they sign in. | will welcome each teacher by name and invite them to
enjoy a continental breakfast. The session will continue with an icebreaker activity
followed by a growth mindset video. A discussion of the video will ensue and the group
will repeat a growth mindset mantra. | will read the exit tickets from Day 2 and provide
an overview of Day 3.

Teachers will then be introduced to several engaging, technology-based
instructional strategies and resources. Next, they will participate in a science engagement
scavenger hunt to increase their confidence in locating and using engaging science lesson
materials and instructional strategies. The teacher will then be tasked with collaborating
with another teacher in attendance to develop two complete lesson plans. Lesson plans
must include the standard, a phenomena, engaging strategies, engaging technology,
and/or a hands-on activity. Teachers will showcase their lessons plans to the whole-
group. Day 3 will conclude with a final celebration as teachers openly share lessons that

they will implement during the 2022—-2023 school year. Teachers will then complete exit
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tickets, the Elementary Science Self-Efficacy Posttest, and a final evaluation. Participants
will add all handouts and lesson plans to their binder before leaving.
Rationale

The problem that prompted this basic qualitative study was that teachers in the
local area lacked self-efficacy to teach science and were struggling to engage students in
science learning. The purpose of this study was to explore teachers’ perceptions of their
sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. Findings from the data collection derived from
teacher interviews revealed that (a) elementary science teachers have limited methods of
teaching science to engage students, (b) elementary science teachers face several
challenges, (c) elementary science teachers do not feel confident engaging students in
learning science, and (d) elementary science teachers desire specific training to improve
their science instruction. | developed a 3-day professional development project to
improve teachers’ self-efficacy perceptions to teach science, provide examples for how to
engage students in science learning, and meet the identified needs of teachers as
expressed during interviews.

The project genre | selected was a 3-day professional development for elementary
science teachers. According to Sprott (2019), teachers need continuous exposure to
current trends in education, which increases instructional confidence and capacity. In
other research, Darling-Hammond et al. (2017) found the following strategies to be most
effective for professional learning: job-embedded experience, active learning techniques,

collaboration with colleagues, modeling, content focus, time for self-reflection, and
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knowledge building of the subject matter content. | used this guide to organize the
professional development. Y. L. Chen et al. (2021) found that teachers who participated
in a series of science professional developments were more focused and experienced an
increase in self-efficacy. Improving teachers’ self-efficacy perceptions to teach science
and engage students in science learning, and to meet the identified needs of teachers as
expressed during interviews was the goal of the professional development.

During interviews, many teachers asserted that they struggled with science due to
limited science instructional skills, the need for time management, and the need for
strategies to effectively engage students in science learning. According to Tallman (2019)
collaboration with colleagues is an engaging technique because it allows for connection,
reflection, and learning from others. Osman & Warner (2020) found that professional
developments help practitioners foster experiences that increase self-efficacy and
motivation.” This project design intentionally incorporated collaboration and thereby met
the pragmatic needs of teachers to increase self-efficacy perceptions to engage students in
science learning. The 3-day professional development allows time for collaboration with
colleagues. Participants will receive modeling and facilitation practice in engaging
science strategies, self-efficacy support, growth mindset training, an introduction to MSS,
hands-on lessons, collaborative lesson planning, and technology resources. The
culminating activity will be the development of two, standards-based lesson plans using
the instructional strategies learned during the 3-day professional development. Coenders
& Verhoef, (2019) found that modeling and practice were effective to support teacher

growth and helped to ensure implementation. The project allows teachers an opportunity
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to encounter modeling through engaging science strategies and then practice the newly
acquired skills. Emerging themes were used in the development of the 3-day professional
development project.

The PowerPoint | developed will drive topics, transitions, and engage teachers,
throughout the 3-day professional development project. This project may increase teacher
self-efficacy perceptions to teach science, engage students in science learning. Noell et al.
(2019) found that when science instruction is demonstrated and skills are reinforced
during professional development, teacher self-efficacy improves and student achievement
increases. Embedded in the PowerPoints are a plethora of science instructional strategies
and resources. | designed this professional development project to bolster teacher self-
efficacy to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews.

Review of the Literature

This literature review supports 3-day professional development project. The goal
of the project is to bolster teacher self-efficacy to teach science, engage students in
science learning, and meet the identified needs of teachers as expressed during
interviews. During interviews, many teachers asserted that they struggled with science
due to limited science instructional skills, the need for time management, and the need for
strategies to effectively engage students in science learning. Data collection informed the
decision to host a professional development to increase teachers’ perceptions of their
sense of self-efficacy to teach science and engage students in science learning. | searched

scholarly resources and analyzed peer-reviewed articles for the literature review. The
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resources that | used were through Walden’s Library including but not limited to
ProQuest, ERIC, Thoreau, SAGE Journals, Journal of Science Education and
Technology, The Science Educator, Journal of Research in Science Teaching,
ScholarWorks, Google Scholar, and Google. The following key words and phrases were
searched: teacher professional development strategies, Michigan Science Standards
strategies, Next Generation Science Standards, engaging science instruction, effective
professional development, student engagement in science, science best practices, self-
efficacy professional development resources, increasing teacher self-efficacy, growth
mindset, hands-on science, inquiry-based instruction, elementary science, technology
integration, evidence-based instruction, project-based science.
Significance of Professional Development

Professional development is vital to ensure that teachers receive relevant support
to improve classroom instruction. Williford et al (2017) found that student learning and
engagement are directly linked to the teachers’ instructional skills that can increase
through professional development. The American Educational Association (2005)
suggested that, “professional development can influence teachers’ classroom practices
significantly and lead to improved student achievement when it focuses on (a) how
students learn the particular subject matter, (b) instructional practices that are specifically
related to the subject matter and how students understand it, and (c) strengthening
teachers’ knowledge of specific subject matter content.” Sprott (2019) affirmed that
teachers need continuous exposure to current trends in education to increase their

instructional confidence and capacity.
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Professional development has many benefits for teachers and students. Coldwell
(2017) found that professional development supports teacher growth by improving their
skill levels in a subject area. According to Palmer and Noltemeyer (2019), professional
development is a precursor to student engagement and achievement. When teacher
performance is improved through professional development, students reap the benefits in
real-time (Pianta et al., 2019). Professional development can provide vital support to
teachers by increasing their competence, knowledge, and confidence.

Professional Development Best Practices and Strategies

Research-based techniques should be implemented when planning effective
professional development for teachers (Hayes et al., 2019; Hirsch et al., 2019). When
planning professional development, facilitators and administrators should seek to
ascertain which research-based techniques work best for teachers. Polly et al. (2017)
found that a 3-day professional development led to increased teacher performance and
student achievement. Darling-Hammond et al. (2017) noted that effective professional
development results in positive change in how teachers teach, leading to improvements in
student learning. Research-based techniques (see Appendix A) are included in the 3-day
professional development project.

Engaging practices ensure that teachers benefit from professional development.
Harper-Hill et al. (2020) found that teachers are only impacted by professional
development when they are deeply engaged through practice. According to Pak et al.
(2017) professional development should be data-driven according to teachers’ needs

shared through conversation, classroom observations, and student achievement results.
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Hirsch et al. (2019) asserted that teachers should be allowed choice when participating in
professional development because it increases ownership and the likelihood that they will
implement the strategies shared. Bates & Morgan (2018) suggested that teachers consider
“sit and get” professional developments a waste of time because they want to be actively
engaged instead in the learning process. Zhang et al. (2021) found that teachers feel
belittled when asked to participate in professional developments perceived as
unproductive. This may lead to the teacher distrusting the administrator as an
instructional leader that, “truly cares” about their professional growth and student
achievement. Collaboration during professional development is an engaging and effective
technique. Tallman (2019) found that collaboration with colleagues is an engaging
technique because it allows for connection, reflection, and learning from colleagues. In
summary, there are numerous factors to consider when planning for engaging
professional development. Many of the strategies listed in this section were included in
the 3-day professional development project.
Self-Efficacy and Professional Development

Teachers who lack self-efficacy benefit from professional development (Gess-
Newsome et al., 2019). Gardner et al. (2019) found that a lack of teacher self-efficacy can
negatively impact student engagement and achievement. Research by Thurm and Barzel
(2020) concluded that professional development increases self-awareness and potentially
leads to increased self-efficacy. In another study, researchers (Knowles, 2017; J. Chen et
al., 2021) found that teachers who participated in a series of science professional

developments were more focused and had an increase in self-efficacy. According to
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Falloon (2019) teachers that acknowledge and seek to address instructional deficits
during professional development, experience greater job satisfaction, enhanced
intelligence, and an increase in self-efficacy. Noell et al. (2019) found that when science
instruction is demonstrated and skills are reinforced during professional development,
teacher self-efficacy improves and student achievement increases. White and Rotermund
(2019) stressed the importance of elementary science teachers being exposed to relevant
professional development to ensure that instruction does not become antiquated.
Professional development can increase teacher self-efficacy to engage students in science
learning.
Engaging Science Strategies and Professional Development

Professional development activities should address gaps in knowledge through the
use of research-based techniques. Fischer et al. (2018) found that ongoing professional
development is vital to science reform in the United States. The 2017 adoption of the
MSS led to more engaging science practices (E. Miller et al., 2018). According to Hayes
et al. (2019) when MSS is implemented, teachers immerse students in phenomena-based
instruction, problem-solving, and critical thinking that is based on real-world issues.
Teachers can benefit from professional development that addresses gaps in knowledge
and increases their self-efficacy perceptions.

Variety is important to engaging science instruction and professional development
is helpful to teachers when it is content specific (Gheyssens et al., 2019). Chai (2019)
found that hands-on science professional developments engage the teacher and help them

teach students to think critically about the content. According to Herro and Quigley
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(2017), science professional development that integrates technology will encourage
teachers to immerse students in STEM learning. Science educators that are not trained to
implement technology-based instruction, miss the opportunity to connect deeply with
learners (Herro & Quigley, 2017). According to Coenders and Verhoef (2019), science
professional development should be a modeling and strategies-driven experience.
Facilitators should model best practices and expose teachers to a variety of research-
based practices. Coenders and Verhoef (2019) recommend that teachers have an
opportunity to practice new skills with colleagues during professional development.
Modeling and practice during professional development allow the teacher to become
comfortable with newly acquired skills and increases the likelihood of implementation.

Engaging elementary students in science learning is vital to their achievement and
future success. Hall and Trespalacios (2019) found that science at the elementary level
provides students with the confidence to participate in more advanced scientific studies
and increases student engagement. Formative years of education expose students to the
important building blocks of scientific concepts and processes (Manjiante, 2018).
According to Sawlane and Shaikh (2018), a key strategy for preparing all students for
college, the 21st century, and its careers is higher-order thinking skills through STEM
education.

School administrators should support teachers’ development of instructional skills
to facilitate an engaging science experience for students. According to Coenders and
Verhoef (2019), all students should have a quality science instructor. Kaderavek et al.

(2020) found that student learning cannot be properly assessed without considering the
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level of scientific literacy and training of the teacher. According to T. N. Johnson and
Dabney (2018), poor preparation programs cause teachers to feel unprepared and
inadequate to teach science. According to Acar et al. (2018) prior to the 1900s, teachers
were seen as dispensers of knowledge, and students were taught through drill and rote
memorization but learners of today need to be engaged in the learning process. Engaging
science strategies is an important professional development topic to support student
learning.
Project Description

Potential Resources and Existing Supports

The project is a 3-day professional development to increase teacher self-efficacy
perceptions to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews. This will be done by increasing their
science instructional skills, time management, and providing strategies to effectively
engage students in science learning. Once data collection has concluded, I will request to
meet with school administrators. During this meeting, | will share findings from the
study, details of the proposed project, proposed daily agenda, and proposed timeline. This
3-day professional development was designed to take place during teacher Summer
learning days, prior to the 2022-2023 school year. Sessions will begin at 8:30 a.m. and
end at 3:00 p.m. After receiving permission to conduct the 3-day professional
development, invitations will be emailed to elementary science teachers and
administrators. Participants will assemble in a spacious, multi-purpose room with dry

erase boards around the perimeter, tables, chairs, and a laptop cart. Resources provided
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by the school for the 3-day professional development include: internet access,
Smartboard, laptop cart, pencils, paper, markers, pens, chart paper, 3-ring binders, 3-hole
puncher, and sticky notes. All participants will be required to bring a laptop computer,
their elementary science curriculum instructional guide, and a curriculum pacing chart.
As the presenter, | will provide a personal laptop computer and the PowerPoint
presentation. | will also provide hard copies and digital copies of resources that can be
used during and after the 3-day professional development.

Potential Barriers

A potential barrier to this project's implementation is the timeframe. The project
will be held for 3 consecutive weekdays during the mandated summer professional
learning time. Teachers are permitted to use sick days during the summer months. The
concern is that elementary science teachers may be absent from the 3-day professional
development because they are spending time with family or friends. A practical solution
to address this potential barrier is to work with administrators to provide incentives such
as a coupon for an extra prep period that is redeemable during the school year.

During summer professional learning days, elementary teachers can select the
professional development session they want to attend. The potential barrier is that they
elect to attend the mathematics session instead of the science session. To address this
potential barrier, | will ensure that teachers are aware of the daily raffle that will take
place, which includes gift cards. | will make teachers aware of the science resources and

strategies that will be shared according to identified needs as shared during interviews. |
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will also inform teachers that they will have an opportunity to collaborate with colleagues

and plan lessons prior to the upcoming school year.

Proposal for Implementation and Timetable

The following timetable will be shared with administrators during the meeting to

request permission for the 3-day professional development project.

Table 4

Proposed Project Timetable

Month Purpose

Participant

Deliverable

Late June e  Meet with administrators

Late June e  Plan Project dates with administrators using
the school calendar
e Share project resources and the PowerPoint

with the administration

Early July e Invitations sent to potential participants
e Forward names of registered participants to
administrators
Late July e Day 1 of Project
LateJuly e Day 2 of Project
Late July e Day 3 of Project

Administration
and researcher

Administration
and researcher

Researcher

Participants and
researcher

Participants and
researcher

Participants and
researcher

Study findings,
project Agenda,
project goals

Scheduled dates,
resources,
PowerPoint

Invitations and list
of participants

PowerPoint and
resources

PowerPoint and
resources

PowerPoint and
resources

Roles and Responsibilities

The success of the 3-day professional development project depends on the

accomplished roles and responsibilities of various individuals. | am responsible for (a)

meeting with school administrators to share the study findings, proposed project, gain
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approval to proceed, and select dates from the school calendar, (b) planning and
organizing the 3-day professional development project, (c) providing all agendas,
strategies, resources, and personal equipment, (d) ensuring that participants are
registered, (e) facilitating all sessions of the project, and (f) developing an evaluation to
ensure that the 3-day professional development was impactful.

The role of school administrators is to (a) provide approval and schedule the
project with me according to the school schedule, (b) encouraging teachers to register and
participate in the 3-day professional development, (c) ensuring that the multi-purpose
room and other materials are prepared for the session, and (d) encouraging teachers to
implement strategies during the school year. The role of participants is to (a) register for
the 3-day professional development, (b) actively participate in the 3-day professional
development, (c) collaborate with colleagues during activities, and (d) complete the
evaluation.

Project Evaluation Plan

The purpose of this basic qualitative study was to explore teachers’ perceptions of
their sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. The problem that prompted this study was that
teachers in the local area lacked self-efficacy to teach science and struggled to engage
students in science learning. During interviews, many teachers asserted that they
struggled with science due to limited science instructional skills, the need for time
management, and the need for strategies to effectively engage students in science

learning. The goal of this 3-day professional development is to bolster teacher self-
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efficacy to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews.

According to Jabri et al. (2018), the evaluation plan is vital to the success of any
professional development. The project will be evaluated based on daily exit tickets,
Elementary Science Self-Efficacy Pretest and Posttest, as well as the final evaluation
form (see Appendix A). Participants will be provided with daily exit tickets that must be
completed before leaving. | will read exit ticket comments each day. The feedback will
be used to make adjustments to the professional development that can accommodate
participant needs (see Bates & Morgan, 2018). There will be an Elementary Science Self-
Efficacy Pretest to assess teachers’ levels of self-efficacy prior to the start of the 3-day
professional development. | will make adjustments to planned activities according to
teacher responses. Feedback will also be received from the Elementary Science Self-
Efficacy Posttest and final evaluation. I will use the results of the summative evaluations
to critique the 3-day professional development. Summative evaluations will be shared
with school administrators to help them decide what other support elementary science
teachers need as they engage students in science learning.

Formative and Summative Evaluation

Embedded in the 3-day professional development are formative and summative
evaluations. Formative evaluations are in the professional development so that | am
informed of necessary modifications to the content, delivery, intensity, or instructional
environment. On day 1, formative evaluation activities include the Elementary Science

Self-Efficacy Pretest. Participants will be invited to share the results of their Pretest and
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hopes for increased self-efficacy perceptions. Feedback from participants will serve as a
formative assessment. Other formative assessments on day 1 include comments shared
from participants during the following: MSS discussion, website scavenger hunt,
phenomena-based instruction lessons, and phenomena search and find activity. Day 1
will conclude with a summative assessment and an exit ticket. Teachers will answer the
questions, “What engaged you the most today? What other strategies would help you feel
confident to engage students in elementary science?”

On Day 2 a formative evaluation will take place as I receive responses from
teachers during the growth mindset video clip discussion. Another formative assessment
will take place as I listen to solution-oriented conversations with teacher groups, as they
work to solve time management concerns. Other formative assessments will take place
during a feedback session after the hands-on instructional video clip, standards-based
hands-on activity, MSS matching activity, website search, and lesson planning. Day 2
will end with a summative assessment and an exit ticket. Teachers will answer the
questions, “What engaged you the most today? What other strategies would help you feel
confident to engage students in elementary science?”

On day 3 a formative evaluation will take place during the discussion of a growth
mindset video clip. Other formative evaluations will occur during feedback shared after
an introduction to technology-based resources, technology scavenger hunt, and during
collaborative lesson planning. As a summative evaluation, teachers will share their

culminating activity lesson plans. A final summative assessment will take place on Day 3
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with teachers completing the Elementary Science Self-Efficacy Posttest and final
evaluation.

A goals-based approach will be used for the 3-day professional development
project. The goal of this 3-day professional development project is to bolster teacher self-
efficacy to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews. During interviews, many teachers
asserted that they struggled with science due to limited science instructional skills, the
need for time management, and the need for strategies to effectively engage students in
science learning. Therefore, teachers will participate in a variety of experiences to ensure
that they have the knowledge, resources, strategies, and self-efficacy to engage students
in science learning.

Key Stakeholders

Teachers and school administrators are the key stakeholders in this 3-day
professional development project. All elementary science teachers will be invited to
attend the 3-day professional development. This professional development seeks to
address teacher self-efficacy perceptions to teach science, engage students in science
learning, and meet the identified needs of teachers as expressed during interviews using
research-based techniques. During the professional development, teachers may
experience an increase in their self-efficacy perceptions as they explore their beliefs
through relevant readings, videos, self-reflection, and growth mindset training. They will
also delve into MSS, science best practices, engaging science strategies, and collaborate

with colleagues to plan stimulating science lessons to implement in the classroom. The
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goal of this 3-day professional development is to bolster teacher self-efficacy to teach
science, engage students in science learning, and meet the identified needs of teachers as
expressed during interviews.

Prior to the professional development sessions, | will collaborate with school
administrators for planning and to ensure that their expectations are implemented. The
principal and assistant principal will be asked to support the sessions by monitoring and
providing feedback on the events of the day and the next steps, when the project has
concluded. I will encourage school administrators to plan science professional
development for elementary teachers during the school year to ensure they have the self-
efficacy needed to engage students. The principal and assistant principal will be invited to
attend the 3-day professional development. This will allow them to learn alongside
teachers and collaborate during sessions. Fischer et al. (2018) found that when
administrators are involved in the learning with teachers, a shared vision of excellence
begins to emerge. Administrators will be invited to address teachers at the close of the 3-
day professional development to provide a vision of future learning.

Project Implications
Implications for Social Change

This project has implications for positive social change and could positively
impact the lives of students, educators, and administrators at ABC Elementary School in
southern Michigan. Elementary science teachers at the local site lacked self-efficacy to
teach science and struggled to engage students in science learning, which resulted in

student underachievement. Elementary science teachers will benefit from the 3-day
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professional development because it addresses their direct concerns as expressed during
interviews. The 3-day professional development is designed to bolster teacher self-
efficacy to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews by increasing their science instructional
skills. This will be achieved by increasing teachers’ science instructional skills, providing
time management support, and sharing strategies to engage students in science learning.
Supporting the self-efficacy of teachers can positively impact students’ engagement and
achievement in science. According to Bae et al. (2020) students who participate in
engaging science are more likely to be interested in the curriculum, select STEM careers,
and perform well on standardized tests. Results from this study could help administrators,
as strategic steps are implemented to support elementary science teachers’ self-efficacy
perceptions and provide strategies to increase student engagement beyond the 3-day
professional development. As a result of this project, school administrators may provide
teachers with additional professional development or one-on-one coaching to increase
self-efficacy perceptions to engage students in science learning.
Importance of the Project in a Larger Context

In the larger context, this project has the potential to positively influence teachers
and students. Palmer & Noltemeyer (2019) found that professional development is a
precursor to student engagement and achievement. As teachers improve, their self-
efficacy perceptions may increase. According to Tsui (2018), student engagement is
positively impacted when teachers have self-efficacy. An increase in teacher self-efficacy

perceptions produces students who are more engrossed in science education. Student
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potential for positive social change is increased interest in science education and STEM
careers. This increased interest in science education and STEM careers may result in
higher education, better-paying jobs, lower poverty rates, and higher socioeconomic
statuses for students.
Conclusion

The 3-day professional development project was designed to bolster teacher self-
efficacy to teach science, engage students in science learning, and meet the identified
needs of teachers as expressed during interviews. This will be accomplished by
increasing teachers’ science instructional skills, providing time management support, and
sharing strategies to engage students in science learning. | designed the 3-day
professional development project to be hands-on, include research-based strategies,
engage teachers in content knowledge, and address findings from the study. In section 3 |
discussed, the professional development project plan, logistics, resources, stakeholders,
potential barriers, solutions to barriers, and implications for social change. Section 4 will
offer reflections and conclusions. The topics include strengths, limitations, alternative
approaches, and several analytical viewpoints. Finally, | reflect on the work as a

practitioner and scholar.
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Section 4: Reflections and Conclusions

The problem that prompted this basic qualitative study was that teachers in the
local area lacked self-efficacy to teach science and were struggling to engage students in
science learning. The purpose of this basic qualitative study was to explore teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science. Self-efficacy is defined as a
judgment about one’s ability to organize and execute the courses of action necessary to
attain a specific goal (Bandura & Wessels, 1994). Barni et al. (2019) noted that low
teacher self-efficacy links to student engagement and achievement. A teacher’s mindset
about their teaching skills impacts students’ engagement and achievement (A. D. Miller
etal., 2017).

Findings from this project study revealed that (a) elementary science teachers
have limited methods of teaching science to engage students, (b) elementary science
teachers face several challenges, (c) elementary science teachers do not feel confident
engaging students in learning science, and (d) elementary science teachers desire specific
training to improve their science instruction. This led to the development of a 3-day
professional development project to address the findings of this study. Section 4
concludes this project study. This section contains project strengths and limitations,
recommendations for alternative approaches, project development, reflections,

implications for social change, and future research.
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Project Strengths and Limitations
Projects Strengths

The project’s strengths are that teachers’ concerns, as expressed during
interviews, will be strategically addressed during the 3-day professional development.
According to Chai (2019), science professional development should be hands-on, include
numerous research-based strategies, and engage the teacher in helping students think
critically about the content. | designed the 3-day professional development to be hands-
on, include research-based strategies, engage teachers in content knowledge, and address
findings from the study. The findings revealed that (a) elementary science teachers have
limited methods of teaching science to engage students, (b) elementary science teachers
face several challenges, (c) elementary science teachers do not feel confident engaging
students in learning science, and (d) elementary science teachers desire specific training
to improve their science instruction.

During professional development, teachers should experience an increase in their
self-efficacy perceptions to teach science and engage students in science learning as they
explore their own beliefs through relevant readings, videos, self-reflection, and growth
mindset training. Increasing perceptions of self-efficacy is vital to effective instruction
(Beardsley et al., 2020). When science instruction is demonstrated and skills are
reinforced during professional development, teacher self-efficacy improves and student
achievement increases (Noell et al., 2019). Participants will delve into MSS, learn about
science best practices, engaging strategies, and collaborate with colleagues to plan

stimulating science lessons to be implemented in the classroom. The goal of this 3-day
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professional development is to bolster teacher self-efficacy to teach science, engage
students in science learning, and meet the identified needs of teachers as expressed during
interviews. Strategic instructional encounters through carefully planned professional
development can positively impact science instruction and student learning (Harper-Hill
et al., 2020). According to Tallman (2019), collaboration with colleagues is an engaging
technique because it allows for connection, reflection, and learning from colleagues. As
teachers spend time learning in a collaborative setting and as their identified needs are
met, they should experience an increase in their self-efficacy perceptions to teach science
and engage students in science learning, which is a strength of this project.
Project Limitations

A limitation of this project is timing. This professional development is planned to
take place during the district’s mandated summer professional development week.
Pertaining to the professional development, teachers are permitted to use sick or personal
business days instead of attending. This could cause a challenge because participants that
were interviewed may be absent from the professional development. For educators, the
summer is often used for vacationing. The absence of teachers would be
counterproductive to the purpose of the study and the effort to address their identified
needs as shared during interviews.

A second limitation of this project is the one-time occurrence of the 3-day
professional development; it is a one-time event. Teachers will probably attend the
professional development sessions with enthusiasm and leave with increased self-efficacy

to engage students in science learning. This enthusiasm and increase in self-efficacy
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could be short-lived. When it is time for school to begin, participants may return to
former science instructional habits and lose the increased self-efficacy to engage students
in science learning. The time between the summer professional development sessions and
the start of the school year might limit the momentum teachers initially experienced.
These limitations could negatively impact the results of the 3-day professional
development.

Recommendations for Alternative Approaches
Alternate Approaches to the Problem

A limitation of this project is timing, which could impact teacher participation.
Since this professional development will occur during the summer months, teachers may
opt to use a sick day or a personal day instead of attending the sessions. The absence of
elementary science teachers would thwart the purpose of the study because they would
miss a valuable professional development opportunity. One alternate approach to address
this problem is to poll the opinions of teachers to select the best time for a 3-day
professional development. Another option is to offer the session multiple times during the
school year. This would alleviate the guesswork and may ensure teachers participate.

A second alternative approach to address the problem of participation in the 3-day
professional development could be to observe elementary science teachers in action. This
project study did not include teacher observations, which may support teacher self-
efficacy perceptions to teach science and engage students in science learning. The data
derived from teacher observations may provide insight into classroom structures,

teaching styles, strategies, and engagement. These data could assist administrators in
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supporting teachers’ efforts to improve their self-efficacy perceptions to teach science
and engage students in science learning.
Alternate Definitions of the Problem

Alternative definitions for the problem are the following: (a) Elementary science
teachers feel restricted by the demand to teach reading and mathematics and opt out of
teaching science daily and (b) elementary science teachers feel unprepared due to a lack
of training and do not effectively instruct students. Alternative definitions provide an
alternative path to increasing self-efficacy perceptions to teach science and engage
students in science learning. The alternative definitions support the original problem that
prompted this basic quantitative study: Elementary science teachers lacked self-efficacy
to teach science and struggled to engage students in science learning.
Alternate Solutions to the Local Problem

An alternate solution to address the local problem of elementary science teachers
lacking self-efficacy to teach science and struggling to engage students in science
learning is to provide one-on-one coaching. According to Kunnari et al. (2018),
educational coaches help increase the competence and self-efficacy of teachers.
Providing science coaches may give teachers one-on-one opportunities with a science
liaison who can provide support according to individual needs. One-on-one coaching
sessions have the potential to be quite efficacious because teachers may feel free to be
authentic about their self-efficacy perceptions to teach science and what they feel they
need to engage students in science learning. Science coaches would cater to the

individual needs of the teacher instead of providing whole-group support in a 3-day
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professional development. Science coaches could also observe elementary science
teachers and provide feedback prior to a formal observation from administrators. This
would allow teachers to improve without the apprehension that may come from an
administrative observation. Science coaches are a viable solution to the local problem of
elementary science teachers lacking self-efficacy to teach science and struggling to
engage students in science learning.
Scholarship, Project Development, Leadership and Change

My choice to enter the doctoral program was due to a personal passion for
teaching and learning. My growth as a scholar may help others because | have an innate
desire to increase the potential and capacity of learners at all educational levels. The
initial stages of this doctoral program were intriguing and exciting, then tragedies hit.
These tragedies hijacked the personal life vision that | once had. My passion for teaching
and learning vanished. It took many years of healing and focusing on family matters
before | was comfortable enough to reenter the doctoral program. Despite the challenges,
| have learned more as a seasoned scholar than as a teacher in her prime. A retired friend
urged me to find joy as a doctoral scholar. When she first said this, | thought the idea was
ridiculous because of the anticipated tears, late nights, sleepless nights, heavy financial
burden, and staying home when | would rather socialize with family or friends. However,
| listened and worked daily to find joy in the doctoral journey. I learned the importance of
research, analysis, and accuracy throughout the writing and literature review process. |
learned humility, patience, and diligence when feedback was received from the

committee. | learned to work with resilience, grit, hopefulness, and tenacity as |
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maneuvered through many life challenges as a scholar and leader during the COVID-19
pandemic. | learned to manage work, family, joys, sorrows, and a personal fight with the
coronavirus but persevered as a researcher and scholar. The passion and joy for teaching,
learning, and doctoral research increased each day.

This study and the development of the project allowed me to grow as a scholar,
practitioner, project developer, and researcher. In this study, | explored teachers’
perceptions of their sense of self-efficacy to teach science and what they thought were the
challenges to enhancing student engagement in science. | worked hard to ensure that a
quality project was produced. As a former science teacher, | desired to see teachers
exhibit strong self-efficacy perceptions and have the ability to engage students in science
learning. In this study, | desired to explore the implementation of the professional
development sessions that were designed to bolster teacher self-efficacy to teach science,
engage students in science learning, and meet the identified needs of teachers as
expressed during interviews. During interviews, all elementary science teachers were
eager to improve their content knowledge and instructional skills. All participants had
experienced some form of professional development, but they desired more learning
opportunities. As a scholar, | had to remove personal opinions from the project study and
focus on being a scholar—researcher. This task was difficult because of my previous work
as a science teacher, yet it was essential to ensure that the project study was free of bias.
According to Merriam (2009), the researcher should monitor for the presence of bias
throughout the research. In the effort to remove personal bias, I committed to remaining

objective and receptive to participant responses. This commitment to remaining unbiased
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during the study allowed me to identify teacher self-efficacy perceptions and design
professional development that would bolster teacher self-efficacy to teach science,
engage students in science learning, and meet the identified needs of teachers as
expressed during interviews.

Developing the project required extensive planning. The journey at Walden
University afforded me the skills to research the topic and gather the data needed to plan
an impactful 3-day professional development. The research findings helped me identify
best practices to support elementary science teachers’ self-efficacy perceptions to teach
science and engage students in science learning with several resources to support student
engagement. The most complex dimension of the planning phase was decided from the
best practices and resources to incorporate into the 3-day professional development. As |
focused on the identified needs of elementary science teachers as shared during
interviews, this process became less complex. Once the focus changed, passion increased
because of the numerous researched-based resources that | was able to locate. Findings
from the analyzed data guided the development of the 3-day professional development.
During the 3-day professional development, elementary science teachers will experience
modeling and facilitation in engaging science strategies, self-efficacy support, growth
mindset training to increase self-efficacy, MSS training, hands-on lessons, collaborative
lesson planning, and a variety of exciting resources.

Analysis of Self as a Scholar
During the current study, | was able to grow as a scholar. I first noticed this

growth as I delved deeper into the process while attending office hours with the librarian
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and IRB. Scholarly qualities were a vital part of the research and analysis, and | was
committed to the process. | learned to formulate a suitable problem statement, construct a
closely aligned purpose, develop research questions, collect data, and analyze data.
During the one-on-one interviews, | learned to probe participants who provided short or
incomplete responses. As a scholar, | listened to all 10 interviews several times, revisited
journal notes, and transcribed interviews before attempting to code the data. The coding
process was time-consuming and tedious but quite rewarding. Identifying repeated words
and phrases led to patterns and emerging themes. | became passionate because the data
collection and analysis were productive and gratifying. | was able to use scholarly skills
to design professional development that would support the identified needs of
participants as shared during data collection. I included member checking by allowing
participants to review my interpretation of the data. My growth as a scholar has been
dynamic.
Analysis of Self as a Practitioner

Throughout this study, | matured as a practitioner. Maturation occurred with an
understanding of the effects of elementary science teachers’ self-efficacy perceptions on
student engagement. The research process of peer-reviewed articles triggered self-
reflection on my experiences as a teacher and science instructional specialist. | reflected
on my teaching experiences and the factors that influenced self-efficacy perceptions. As a
science instructional specialist, | began to think about the many teachers whom |
supported and what factors led to their growth or lack of change. Perspectives on

education, educational best practices, and research-based techniques have impacted me
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positively. Throughout the data collection process, | gained a robust understanding of
teacher self-efficacy perceptions through the eyes of the elementary science teachers who
participated in the study. This robust understanding will guide how I respond and support
the teachers | currently lead. Perspectives gained through one-on-one interviews with
elementary science teachers led to the development of the 3-day professional
development project designed to increase self-efficacy perceptions and address the
identified needs of participants.
Analysis of Self as a Project Developer

Growth as a project developer first occurred during the processes of data
collection and analysis. The data collection and analysis process are time-consuming and
tedious, yet it led to moments of awareness. Awareness allowed me to gain a clearer
understanding of teachers’ needs and devise a plan on how to scaffold learning during the
3-day professional development. Developing the project was a rewarding experience
because of my love for science education. | spent several hours researching ideas on
elementary science strategies, best practices, research-based techniques, facilitation ideas,
time management resources, and ways to increase the self-efficacy of elementary science
teachers to engage students in science learning. Findings from the interviews revealed
that (a) elementary science teachers have limited methods of teaching science to engage
students, (b) elementary science teachers face several challenges, (c) elementary science
teachers do not feel confident engaging students in learning science, and (d) elementary
science teachers desire specific training to improve their science instruction. | developed

a 3-day professional development project based on the emerging themes. | designed a 3-
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day professional development to increase teachers’ self-efficacy perceptions to teach
science and engage students in science learning through relevant readings, videos, self-
reflection, and growth mindset training. | incorporated opportunities for teachers to delve
into MSS, science best practices, engaging strategies, and to collaborate with colleagues
to plan stimulating science lessons. During the research and development of this project |
learned that effective science professional development should actively engage
participants with the following: (a) hands-on practice, (b) embedded instructional
resources and strategies, and (c) involves the intellectual contributions of participants. As
a project developer, | have constructed a research-based project that aligns with efforts to
increase self-efficacy perceptions and meet the identified needs of participants.
Reflection on Importance of the Work

The study provided an opportunity for reflecting on the self-efficacy perceptions
of elementary science teachers to teach science and engage students in science learning.
Interviewed participants had completed at least 1 academic year as an elementary science
teacher. According to Fischer et al. (2018), professional development is vital for all
teachers to meet the needs of student learners. Even more important is the self-efficacy
that one possesses as a science educator. According to Mosoge et al. (2018), the self-
efficacy perceptions of a teacher have a direct impact and play an essential role in student
engagement and achievement. The project was designed to increase teacher self-efficacy
perceptions to engage students in science learning and to meet the identified needs of
teachers as expressed during interviews. The project includes explicit self-efficacy

support as well as numerous research-based strategies and resources to increase student
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engagement. As | reflect on the importance of this work, 1 am inspired by the plethora of
literature that supports professional development for elementary science teachers.
Teachers need time to learn, collaborate, reflect, and grow. As an educator, | value
professional development experiences because they encourage my heart, and challenge
my thinking while providing resources and strategies. By engaging elementary science
teachers in professional development, | contribute to the overall success of science
education. Currently, students in the United States of America are not engaged in science
education. According Bae et al. (2020) students not engaged in science have limited
opportunities for STEM careers. As a researcher, reflection is important because it can
move educators toward instructional excellence. The study triggered deep reflection on
the importance of the work of educators and the impact that we can have on the lives of
students.
Implications, Applications, and Directions for Future Research

| explored teachers’ perceptions of their sense of self-efficacy to teach science and
what they thought were the challenges to enhancing student engagement in science. The
problem that prompted this basic qualitative study was that teachers in the local area
lacked self-efficacy to teach science and struggled to engage students in science learning.
In this section, | will discuss the implications, recommendations for future practice, and
recommendations for future research.
Potential Implications for Positive Social Change

An increase in the self-efficacy perceptions of elementary science teachers to

teach science and engage students in science learning can create social change.
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Professional development has potential implications for positive social change for
teachers, students, and administrators. Implications will benefit teachers by offering
growth mindset techniques to increase their self-efficacy perceptions to teach science and
engage students in science learning. Thurm & Barzel (2020) found that teachers with
high self-efficacy are more engaging and produce students who have higher achievement
levels. Teachers with high self-efficacy are impetuses for positive social changes. During
professional development, teachers may benefit from the research-based resources,
strategies, and collaboration with colleagues as they plan lessons for use during the
school year. The 3-day professional development project could serve as a model for other
districts to increase teacher self-efficacy and student engagement in science. Implications
for positive social change could occur as administrators participate in professional
development. Administrators may learn from the research-based strategies allowing them
to plan strategic professional development sessions to meet the needs of teachers and the
educational requirements of students. Implementation of the strategies and resources
shared during the professional development may engage students in science learning and
increase student achievement. Implications for student potential and positive social
change include elementary students having increased opportunities for higher education,
better-paying jobs, lower poverty rates, and a higher socioeconomic status as a result of
increased engagement in science. Increasing the self-efficacy of elementary science

teachers to engage students in science learning could augment positive social change.
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Methodological, Theoretical, and Empirical Implications

The problem that prompted the project study was that teachers in the local area
lacked self-efficacy to teach science and struggled to engage students in science learning.
There are important methodological, theoretical, and empirical implications of this study.
A basic qualitative design was used as the methodology for the current study. This design
is appropriate because | looked for the meaning teachers give to self-efficacy and student
engagement in their world (see Merriam, 2009). I collected data from a single source,
one-on-one, semistructured interviews. | employed purposeful sampling, considered by
Welman and Kruger (1999) as the most essential to identify the participants based on
their lived experiences, convenience, and availability. Using qualitative methods, allowed
me to understand the participant's self-efficacy perceptions and uncover the reasons
students are not making progress in science. Qualitative research allows the researcher to
answer guestions on, “how people interpret their experiences, structure their worlds, and
what meaning they attribute to their experiences” (Merriam, 2009, p.5). | purposefully
chose volunteers who were teaching science and could relate to the current study. The
above mentioned are important methodological implications that were considered for the
study.

Theoretical implications of the study suggest that providing teachers with self-
efficacy support, which includes elementary science resources and research-based
strategies may improve student engagement. Bandura’s (1986) conceptual framework
guides the current study. His self-efficacy beliefs are critical factors that influence

individual behavior. Bandura’s theory of self-efficacy provides a connection between
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teacher perceptions of their self-efficacy and its influence on student engagement
(Bandura, 1977). Bandura asserted that a person’s self-efficacy beliefs determine “how
people behave, their thought patterns, and the emotional reactions they experience in
taxing situations” (1982, p. 123). If a person’s self-efficacy is likely to determine how
people react, then teacher self-efficacy is important when it comes to instructional
methods for student engagement. In 1997, Bandura declared that the self-efficacy of
science teacher’s is important because of its increasing significance to “scientific literacy
and competency in the technological transformations occurring in society” (p. 242).
Teacher self-efficacy perceptions can have a profound impact on science instruction and
student engagement. The project was developed to equip elementary science teachers
with strategies and resources to increase their self-efficacy perceptions. | researched
methods, resources, and strategies to employ during the 3-day professional development
project. An empirical implication for the study is the local elementary science teacher’s
awareness of their lack of self-efficacy to teach science. The data analysis reveals that
participants desired professional development as a means for improvement. To address
these implications, | designed the 3-day professional development project to be inclusive
of the identified needs of participants.
Recommendations for Practice and Future Research

There are several recommendations for future research based on the current study.
Future research could replicate this study to include science teachers from other grade
levels and districts. It may be intriguing to analyze the differences between elementary

science teacher responses from varying districts and grade levels. Additional future
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research may include interviewing elementary science teachers after the professional
development and then again after a full semester of implementing the science strategies
and resources. Future research may include teachers and administrators conducting
classroom observations to identify elementary science best practices and strategies
amongst teachers at the local site. These best practices and strategies could then be
modeled and shared with other teachers at the local school site. Finally, the research
could pivot to focus on students and what they need from teachers to be engaged in
science. The results from this research could be shared during professional development
sessions for teachers. The current study may have a positive impact on elementary
science teachers’ self-efficacy perceptions and student engagement in the recommended
practice and options for future research.
Conclusion

The problem that prompted this basic qualitative study was that teachers in the
local area lacked self-efficacy to teach science and struggled to engage students in
science learning. | developed this project study to explore teachers’ perceptions of their
sense of self-efficacy to teach science and what they thought were the challenges to
enhancing student engagement in science. The mindset a teacher has about their teaching
skills impacts students’ engagement and thus achievement (A. D. Miller et al., 2017). It is
important to address teacher self-efficacy perceptions and student engagement. The gap
in practice of the study was that teachers’ lacked the self-efficacy to develop appropriate
strategies to stimulate student engagement in science. The study was significant because

it addressed the gap in practice.
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During data collection, elementary science teachers were invited to share their
self-efficacy perceptions. As | gathered and analyzed data from interviews, the goal was
to produce a project that may positively influence science education at the local site and
serve as a contribution toward positive social change. Findings from the study revealed
that (a) elementary science teachers have limited methods of teaching science to engage
students, (b) elementary science teachers face several challenges, (c) elementary science
teachers do not feel confident engaging students in learning science, and (d) elementary
science teachers desire specific training to improve their science instruction. The 3-day
professional development project is an avenue to support elementary science teachers at
the local site. Knowledge obtained from the 3-day professional development could lead
to the positive social change needed to increase teacher self-efficacy perceptions and
student engagement. Positive social change in students could stem from professional
development as teachers implement new strategies, resources, and research-based
techniques. Implementation has the potential to engage students in science learning,
increase student achievement, and stimulate them to select a STEM career. The 3-day
professional development project could cause a positive social change as administrators
and stakeholders implement it as a model to support elementary science teachers self-
efficacy perceptions. The current study has remarkable potential to positively impact

teachers, students, and administrators in elementary science.
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Appendix A: The Project

A PowerPoint presentation will guide the activities of the 3-day professional

development project. The PowerPoint will include topics, transitions, and engage

teachers throughout the sessions. The PowerPoint, a schedule, and facilitator notes are

included in this Appendix:

Day 1- Professional Development Session Schedule

Time

Activities

Methods & Materials

8:30 am — 9:00 am

9:00 am —9:15 am

9:15 am — 10:00 am

10:00 am — 10:30 am

10:40 am — 11:40 am

Sign-in, binder/dividers, and
materials pick-up, continental
breakfast

Welcome, introductions, tent
cards activity, overview of day
1, norms

Self-Efficacy Pretest and
sharing, growth mindset video
clip, and verbal mantra

Article & discussion: “Would
You Want to be a Student in
Your Own Classroom?”

10 Minute Break

What is the MSS? Where do |
find MSS strategies &
resources?

Participants sign in at a
table and receive an
Agenda, binder/dividers,
materials, and continental
breakfast

Facilitator led with
participants' input via
PowerPoint, handouts

Facilitator led with
participants' input via
PowerPoint, Self-Efficacy
Pretest, growth mindset
video clip, and verbal
mantra

Facilitator led with
participants' input via
PowerPoint, article

Facilitator led with
participants' input via
PowerPoint, handouts




11:40 am —12:00 pm  MSS website scavenger hunt

12:00 pm —1:00 pm  Lunch

1:00 pm —2:00 pm What is phenomena-based
instruction?

10 Minute Break
2:15 pm — 3:15 pm Phenomenon search and find

activity and sharing

3:15pm — 3:30pm Exit ticket
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Facilitator led with
participants input via
PowerPoint, handouts

Lunch is provided

Facilitator led via
PowerPoint and handouts

Facilitator led with
participants input via
PowerPoint, handouts

Facilitator led with
participants input via
PowerPoint, handouts

Day 1- Facilitator Notes

e Participants enter to soft music and are greeted. They will sign in, receive a 3-ring

binder with daily dividers, and materials. They will then enjoy a continental

breakfast.

e Participants will make tent cards with their names and a drawing of their favorite

food. Each person will introduce themselves and share their favorite food.

e The facilitator will share professional development norms and give an overview of

the 3-day professional development. Norms will also be posted to ensure visibility.

e Teachers will then take an Elementary Science Self-Efficacy Pretest. They will be

invited to share the results and hopes for future self-efficacy perceptions.

e Participants will watch a growth mindset video clip. They will discuss the video and

engage in a growth mindset verbal mantra.
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Facilitator-led article review and discussion: “Would You Want to be a Student in
Your Own Classroom?”

Facilitator will give participants a 10-minute Break.
Facilitator will share a complete overview of MSS including where to find resources
and strategies. Participants use computers to find MSS on the website and participate
in a website scavenger hunt.
Facilitator will give participants a 1-hour Lunch Break.
Facilitator will delve into phenomena-based instruction that is at the core of MSS
lessons.
Facilitator will give participants a 10 minute Break.
Participants will then be partnered with another teacher to complete a digital
phenomenon search and find activity. This activity will help participants identify and
locate phenomena on various websites that correlates to science topics. Each group
will share the results of the phenomenon search and find activity with the group.
Each group will share at least two phenomena that they were able to locate during the
phenomena search and find with the whole group.
Participants will add all handouts and lesson plans to their binder before leaving for
the day.
The day will end with an exit ticket. Participants will answer the following:

e What engaged you the most today?

e What other strategies would you help you feel confident to engage students in

elementary science?”
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Time

Activities

Methods & Materials

8:30 am — 9:00 am

9:00 am — 9:30 am

9:30 am — 10:00 am

10:00 am — 10:30 am

10:40 am — 11:30 am

11:30 am —-12:00 pm

12:00 pm — 1:00 pm

1:00 pm —2:00 pm

2:00 pm — 2:15 pm

Sign-in, materials pick-up,
continental breakfast

Welcome, icebreaker

Growth mindset video clip,
and verbal mantra

Review of Day 1 exit tickets,
overview of Day 2, norms

10 Minute Break

Solution-oriented
conversations: Time
management with a colleague
followed by sharing

Time management resources &
strategies

Lunch

The importance of engaging
science strategies: Video clips,
hands-on activities, website
resources, and strategies

Engaging science strategies
and standards matching
activity

Participants sign-in at table
and receive an Agenda,
binder/dividers, materials,
and continental breakfast

Facilitator led with
participants input via
PowerPoint

Facilitator led with
participants input via
PowerPoint, growth
mindset video clip, and
verbal mantra

Facilitator led with
participants input via
PowerPoint

Facilitator led with
participants input via
PowerPoint, handouts

Facilitator led with
participants input via
PowerPoint, handouts

Lunch is provided

Facilitator led via
PowerPoint and handouts

Facilitator led with
participants input via
PowerPoint, handouts




10 Minute Break

2:25 pm —3:20 pm Engaging science strategies
lesson plan search

3:20 pm —3:30 pm Exit ticket
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Facilitator led via
PowerPoint, participant
input, and handouts

Facilitator led via
PowerPoint, participant
input, and handouts

Day 2- Facilitator Notes

e Participants enter to soft music and are greeted. They will sign in, pick up materials,

and enjoy a continental breakfast.

e Facilitator will welcome participants and lead an Icebreaker “Find a Person Who...”

e Participants will watch a growth mindset video clip. They will discuss the video as a

whole-group and engage in a growth mindset verbal mantra.

e Facilitator will read Day 1 exit tickets aloud, give an overview of Day 2, and Norms.

Norms will also be will be posted to ensure visibility.

e Facilitator will give participants a 10-minute Break.

e Facilitator will pair participants according to grade levels for solution-oriented

conversations about time management and teaching science with fidelity. Participants

will share results with the whole-group.

e Facilitator will share time management resources and strategies with participants.

e Facilitator will give participants a 1-hour Lunch Break.

e Facilitator will share the importance of engaging science strategies including a video

clip, hands-on materials, website resources, and instructional strategies.
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e Participants will complete an engaging strategies and standards matching activity.
They will share results with the whole group.
e Facilitator will give participants a 10-minute Break.
e Participants will complete an engaging strategies lesson search to find plans for the
upcoming school year.
e Participants will add all handouts and lesson plans to their binder before leaving for
the day.
e The day will end with an exit ticket. Participants will answer the following:
e What engaged you the most today?
e What other strategies would help you feel confident to engage students in
elementary science?”

Day 3- Professional Development Session Schedule

Time Activities Methods & Materials
8:30 am —9:00 am Sign-in, materials pick-up, Participants sign-in at
continental breakfast table and receive an

Agenda, binder/dividers,
materials, and continental

breakfast
9:00 am — 9:30 am Welcome, icebreaker, growth Facilitator led with
mindset video clip and verbal participants input via
mantra PowerPoint, growth

mindset video clip, and
verbal mantra

9:30 am — 9:45 am Review of Day 2 exit tickets, Facilitator led with
Overview of Day 3, norms participants input via
PowerPoint




9:45 am — 10:30 am

10:40 am — 10:50 am

10:50 am —12:00 pm

12:00 pm — 1:00 pm

1:00 pm —1:30 pm

1:30 pm — 2:15 pm

2:25 pm — 3:00 pm

3:00 pm —3:30 pm

Science engagement: Review
of day 1 and day 2

10 Minute Break

Science engagement scavenger
hunt activity

Engaging, phenomena-based
science lesson planning- Part 1

Lunch

Engaging, phenomena-based
science lesson planning- Part 2

Engaging, phenomena-based
science lesson plan sharing

10 Minute Break

Final celebrations

Exit ticket, Self-Efficacy
Posttest, final evaluation
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Facilitator led with
participants input via
PowerPoint, handouts

Facilitator led with
participants input via
PowerPoint, handouts

Participant small group
planning with facilitator
input

Lunch is provided

Participant small group
planning with facilitator
input

Facilitator led with
participants input via
PowerPoint, handouts

Facilitator led via
PowerPoint, participant
input

Facilitator led with
participants input via
PowerPoint, handouts

Day 3- Facilitator Notes

e Participants enter to soft music and greeted by the facilitator. They will sign in, pick

up materials, and enjoy a continental breakfast.

e Facilitator will welcome participants and lead an icebreaker called, “Summer Me.”
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Participants will watch a growth mindset video clip. They will discuss the video and
engage a whole-group growth mindset verbal mantra.

Facilitator will read Day 2 exit tickets aloud, give an overview of the Day 3, and
review norms. Norms will be posted to ensure visibility.

Facilitator led session, Science Engagement: Review of Day 1 and Day 2.
Facilitator will lead participants in a science engagement scavenger hunt for prizes.
Facilitator will give participants a 10 minute Break.

Facilitator will lead participants in Science Engagement: Review of Day 1 and Day 2.
Participants will collaborate with another teacher in the group to develop two
complete lesson plans to be used during the school year. Lesson plans must include
the standard, phenomena, engaging strategies, engaging technology, and/or a hands-
on activity.

Facilitator will give participants a 1-hour Lunch Break.

Participants will continue planning lessons before sharing with the whole group.
Facilitator will give participants a 10 minute Break.

Participants will have final celebrations and openly share, “lessons learned” during
the 3-day professional development or an implementation plan for the 2022-2023
school year.

Participants will add all handouts and lesson plans to their binder before leaving.
The day will end with an exit ticket, Science Self-Efficacy Posttest, and final

evaluation.
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INTRODUCTIONS

Write your name and draw 2 picture of your favorite food.

+Introductions

+Welcome 'Q sDemonstrate utual respect.

+Day 1 Overview/Agenda

*Be mentally and physically present,

+Norms
+Self-Efficacy & Growth Mindset

+"Would You Want to be a Student in Your Own Classroom? Y, .RespedOthersexperﬁselaedibiliw;
i , | share floor time with humility

+Phenomena-Based Instroction

+ Exit Ticket ?:nn'

What Kind of Mindset Do You Have?

SELF-EFFICACY PRE-TEST ’ .

i beni i ey Vg | ot Vot it ol o0 8, it '
Wh—lhh eiated | et Whem Fom frasiratedd | ghve wp
T 10 hallengs sysell 1dons 1he 40 o ¢ hallomgesl
When Illll.lbﬂ WWhen | falh, Fiom sor rosd.

Tell me 1 iry hasd Torll owe Ui somant

Wyow weccond, Fm insgired 1€ yos sninerad | fued thrwatened
My oMl s aitibasde detesmive eveeyihing My abilities devevmine rveryihing

e R T —



Growth MindsetVideo Clip

o bt b XisrrngD0r5alil

GROWTH
MINDSET

WOULD YOU
WANT TO BE
ASTUDENT IN
YOUR
OWN CLASS?

Silent reading, reflection, and discrssion.

WHAT'S 50
NEW ABOUT THE MICHIGAN
SCIENCE STANDARDS
(MSS)?

GROWTH MINDSET MANTRA

# |ama competent and capable stence teacher

# | am becoming 2 better soience teacher every day.
# | am making a difference in my students’ fves.

# The work | do a5 3 science teacher matters.

# | am thankful to have a challenging and fuffiliing job as 2 science
teacher

# | befieve in myseff and my abifiies 3z 3 science teacher

# Az a3szcence teacher, | am peaceful and calm, and Zrest the day
with esze

What are the Michigan Sclence Standards?

T M58 e st wifh  purpote. Th Kt sciend e condesd stindind ot every frade andevery et
iciplee seting expecations orwhatstdents houkd know and e ableta o s,

Amarer e betwtin the 35 and prvvios scence stindands b “three dimensioeal” 30 baming, 30 leaming
s e il deferace it o hven ey et Seueif ind Engirwnting Fricttes
(888, crirury Cone iy 0] and Crocetting Cononpt (s}

Theugh gDlesing the M5 g e unca ot it e cfclced . T et el o
e sence o ated woridof inquiyand p rather thana statc set ol sience dsciplines.
Th M58 et 3 Funcamental shilt i schence i dnd reguire et sprnach 9 eacking iesce than bt

ben done i the past. Locking ahead, eachers oo & rasge of srvegestoenage sderts and Doste opperiitis
1 femonitat théf kg ind g,
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MICHIGAN SCIENCE STANDARDS ?

VIDEO CLIP & DISCUSSION
https:/fyouty,be/XIBNGBXo,Ms
Let's begin with:

3-Dimensions
o Sownce s Engewenng Practices Dcl
o Ducighnry Core iews
°

o Crosmng Congepts irarerss -CCC pa) i
=|| P& D
-MSS =

-NGSS
-3 Dimensional Learning

Michigan Science Standards (MSS)?

v michigzn. gov)-
1. ¥*¥Focus on explaining PHENOMENA or designing solutions " cWebsksdimdell ReraciCont et

tooroblem: Standards/Science Standards. pdf?rev=qobsdycocbeoyBceabbe
2. 3-Dimensional Learning 4866chad76a
#0rganized around disdplinary core ideas (DCI) e
¥Central role of scentific and engineering practices (SEP)
*Use of crosscutting concepts (CCC)

3. Coherence: building and applying ideas across time

MSS Website Scavenger Hunt Lunch Break

3

Scavenger Please return by 1p.m.

Hunts



REQUIRES ASHIFT IN
THINKING

Learning  Figuring It
About Out

o ' #

PHENOMENA

ATrue Phenomena:

Addresses Leaming Goa |- which most likely i the GLCE

Is Observable for Shudents- through frsthand sxperiences or someone eke’
expariancess {such a8 arecording or massurament]

Is likedy comprehengible to students

Is Attention-Getting- a5 well 2 thought-proveking, requiring 2 explanation
o that it most liksly, engages all to focus on the kaming goal

s & fhicient- the beanefits justity any tinancial costs and time devoted to using
the phenomenon with students

The Figuring Out Process is
Driven by Phenomena

HMMMM???
What do you know about
phenomenaand howto
implement it in the Science
classroom?

e

PHENOMENA
7~ N
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P.FM.00.34
Observe how the:

shape

{for example: cone, cyindey; sahem),
size,
& weight
of an object can affect motion.

Worm Invasion!

What do we need to know to fiqure out

Why our whirly bi{i Is moving down?




TIE ITTO THE
STANDARD/LEARNING GOAL:

—_—
Science and Engineering Practices

1. Asking questions and
defining problems

2, Developing and using
models

3, Planning and carrying out
Investigations and
designing solutions

4, Analyzing and interpreting
L

gt The multiple ways of knowing and doing that scientists and
engineers use to study the natural world and design world.

S, Using mathematics and
computational thinking

6. Constructing explanations
and designing solutions

7. Engaging In argument from
evidence

8. Obtaining, evaluating, and
communicating information

33

Whirlybirds can address all standards inthis unit

P.FM.00.31 Demonstrate pushes and pulks.
P.FM.00.32 Observethat objects insally at restwil
move in the direcion ofthe push or pul

P.FM.00.33 Observe how pushes and pulls can
changethe speed or direcion of moving objects.
P.FM.00.34 Observe how shape (for example: cone,
cyinder, sphere), size, and weight of an object can
afiect moson.

“Asking Questions” with
Talk Moves

WA e gy
Ot N
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Questions? ‘ 10- Minute Break

»Questions about three-dimensional learnin N A~ _
»Questions about : | IVIE=EFOR A
»Uuestions about Cross cutting concepts’
»Questions on Scientific and Engineering
Drerdicac?
rractices c—— ———

\-’\:

-

PHENONMENA SEARCH PHENONMENA SEARCH
& &
FIND FIND

EXIT

TICKET
ADMIT ONE
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Growth MindsetVideo Clip

WELCOME & ICE BREAKER

Find a person who..

GROWTH MINDSET MANTRA

» |ama competent and capable soence teacher

# | am becoming 2 better science teacher eyery day.

# |ammazking 3 difference in my students’ fives.

# The work | do 35 2 science teacher matters.

# | amthankfu! to have 2 chalienging and fulfiing job 35 2 sdlence
teacher.

# | befieve in myzef and my abifties 332 scence teacher

# Asascence teacher, | am peaceful and calm, and greet the day
with ease

10- Minute Break
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i

45

50

g vty AT B L RO
ettt portu b parkd_ - BEall
gty baod alal TIH 24
e vty ke e Bl
e Penfrg
B, Pty Tassbang

I

T |

51

52

https ./ static nsto.org/pdfsd somples PE2 43K web pdf
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The Importance of Engaging Science: Engaging Science Strategies &
‘ Standards Matching Activity

e Pttt Bhatis A idises
e Captivating Photos/Videos

«Free NASA Videos:
Bttee: //apoedone naws_govim aw fwdem/

+Free

National Geographic
%z’”"“ gm‘!h: comfwdear't opcispectacdar-scencelin 29! Skt o tme
o every Temon

Engaging Science Lesson Plan Search

THCICET

P ,\?

ADMIT ONE i daiia

L
A
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Growth Mindset Video Clip

hapyeuts baald b

GROWTH. FIXED
MINDSET MINDSET

Summer me...

GROWTH MINDSET MANTRA

# | 3m3 competent and capable science teacher

» |ambecoming 3 better science teacher every day.

# | ammaking 3 difference in my students’ fves.

# The work | do 353 soence teacher matters.

» Lamthankful to have 2 challenging and fulfiling job as 3 scence
teacher.

» {befieve in myseif and my ablites 353 science teacher

» Asasoence teacher, | am peaceful and calm, and greet the day
with ease

*Demonstrate mutual respect, Science Engagemen’r

*Be mentally and physically present. ‘ > g for

review

*Respect others expertise/credibility;
share floor time with humility What have we learned?

Sconce W
sBemirtyy
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The Importance of Engaging Science: The Importance of Engaging Science:
Strategies Video Clips

el cou  httgu/hees sdutops orglorticle Moaung-soence: dev enbary-xtudents- war -Free Coprivating Photos/Videos;
+Tip #1; Use phenomena. bt /e aciercagboto commation
+Tip #2; Integrate art
+Tip #3: Use the "Tableau Routine.”
+Tip #4; Be hands-on 0 A g
aTllp #5: Allow curiosity. v 2\ -Free NASA Videos®

ttp /) ace name_govi/m ew Aden /

» Discovery Education

btz ivees docoveresiucation con) srogravs/uoxnce!

+Tip #6: Integrate music.

- ographict
‘T’? #7 STEAM it. EE:M“‘ mmih:—m/v«dlchﬂgmdc-lmlhl 85 et o homer
More strategies hitpst//static nsta ong/pdfs/samples/PR243Xweb pdf e

The Importance of Engaging Science:

10- Minute Break

bttoy /s texhrous oot g cont

«Elementary Curriculum Ideas
bt /fmprterpuomes com)

. . ENGAGING,
Science Engagement: Review PHENOMENA-BASED SCIENCE

+ Colizborate with another teacher in the group to develop Two

Game Time complete fesson plans o use this school year

¢ Lasson pians must inglude the stapdard, phenomena, engaging
stratzgies, engaging technology, andlor 3 hands-on actvity.




Lunch Break

‘Please return by 1p.m.

ENGAGING,
PHENOMENA-BASED SCIENCE
LESSON SHARING

SHARE EITHER A
“LESSON LEARNED"
OR AN
IMPLEMENTATION
IDEA

164

ENGAGING,
PHENOMENA-BASED SCIENCE
LESSON PLANNING

?I?* ’
T (e

v Cotizborzte wth another teacher i the group to develop two
complzte lesson plans to yse this school year

v Lesson pians mustinglude the standard, phenomena, engaging
stratagies, engaging technology, andfor = hands-on sctivity.

10- Minute Break

\/|[=FOR A

—_— — <IN

EXIT

TICKET
ADMIT ONE
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B 5

SELF-EFFICACY POST-TEST FINAL EVALUATION
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Elementary Science Teacher Self-Efficacy Pretest and Posttest

Name (optional):

Directions: Circle a response by each statement that matches how you feel as an
elementary science teacher. When finished use the rubric at the bottom to score your
responses. The higher the score the higher your self-efficacy for teaching science.

1. | feel that my skills as a science educator are equal with the skills of other science
teachers:
Strongly Agree Agree Disagree Strongly Disagree

2. As ascience teacher, | have several good qualities.
Strongly Agree Agree Disagree Strongly Disagree

3. As ascience teacher, I am prone to feel like a failure.
Strongly Agree Agree Disagree Strongly Disagree

4. As ascience teacher, | don’t do as well as other science teachers.
Strongly Agree Agree Disagree Strongly Disagree

5. As ascience teacher, | do not have much to be proud of.
Strongly Agree Agree Disagree Strongly Disagree

6. As ascience teacher, | take a positive attitude toward myself.
Strongly Agree Agree Disagree Strongly Disagree

7. As ascience teacher, on the whole, | am satisfied with my potential to grow as an
educator.
Strongly Agree Agree Disagree Strongly Disagree

8. As ascience teacher, | often feel useless.
Strongly Agree Agree Disagree Strongly Disagree

9. Asascience teacher, | think that I am no good at all.
Strongly Agree Agree Disagree Strongly Disagree

10. As a science teacher, I respect my work.
Strongly Agree Agree Disagree Strongly Disagree

Rubric
(maximum score 30):
Strongly Agree=0 Agree=1 Disagree=2 Strongly Disagree=3



3-Day Professional Development Summative Evaluation Form

Name (optional):

1. Tell us your overall thoughts about the 3-day professional development series?

2. What did you like most about the 3-day professional development series?

3. What did you like least about the 3-day professional development series?

4. What did you learn from the 3-day professsional development series?

5. What will you implement in your science instruction, immediately?

6. What other professional developments would be beneficial to you?

7. Additional comments or concerns:

We appreciate your participation in this 3-day professional development
series. Thank you
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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Appendix B: Interview Questions
How long have you been teaching?
Which sector(s) have you taught/teach?
Which grade level(s) have you taught/teach?
How long have you been teaching science?
Please describe the science trainings you have had.
What do you think are the reasons for low student achievement in science?
What method(s) do you use when teaching science that you think engage students?
Please describe your strengths when teaching science?

Please describe any weakness may have when teaching science?

What do you think are the challenges to engaging students in learning science?
What specific challenges if any, do you face when teaching science?

What concerns if any, do you have when teaching science?

How do you think you could address the concern(s) that you have when teaching
science?

How confident are you when teaching science?

What causes you to feel confident when teaching science?

What causes you to feel unconfident when teaching science?

What form of science training would be most beneficial to help you engage
students?

What supports would you like to have that you think would help improve science

instruction?
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Appendix C: Research Questions Matched to Interview Questions
How long have you been teaching?
Which sector(s) have you taught/teach?
Which grade level(s) have you taught/teach?

Interview Questions Part 2: Participant Science Teaching Profile

RQ1: How do local elementary teachers describe their methods of teaching
science to engage students?

What method(s) do you use when teaching science that you think engage
students?

Please describe your strengths when teaching science?

Please describe the science training you have had.

RQ2: How do local elementary teachers describe challenges to engaging students
in learning science?

What do you think are the challenges to engaging students in learning science?
What specific challenges if any, do you face when teaching science?

What concerns if any, do you have when teaching science?

How do you think you could address the concern(s) that you have when teaching
science?

RQ3: How do local elementary teachers describe their self-efficacy for engaging students
in learning science?

How long have you been teaching science?

How confident are you when teaching science?

What causes you to feel confident when teaching science?
What causes you to feel unconfident when teaching science?
Please describe any weakness may have when teaching science?

RQ4: What supports do local elementary teachers think they need to help improve
their science instruction?

What supports if any, would you like to have that you think would help improve
science instruction?

What do you think are the reasons for low student engagement in science?
What form of science training would be most beneficial to help you engage
students?
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Appendix D: Sample Interview Transcript

Stacie Smith: Hello. Thanks for being here today and for your support to date.
Participant: Hello Ms. Smith. How are you?

Stacie Smith: | am well. Thanks again for joining me today. Are you ready to begin?
Participant: | am ready. Let’s begin.

Stacie Smith: How long have you been teaching?

Participant: 17 years and still loving it.

Stacie Smith: Thank you. What sectors have you taught?

Participants: Just science and math.

Stacie Smith: Thanks. What grade levels have you taught and what grade level, are you
currently teaching?

Participant: | have taught grades K, 2, 1, and 4. | am currently teaching grade 3.
Stacie Smith: Thank you. How long have you been teaching science?
Participant: All 17 years have been teaching science.

Stacie Smith: Thanks. Describe any science training that you have had.

Participant: | have not been required or offered any science training because the focus is
always on mathematics and reading.

Stacie Smith: Thanks. What do you think are the reasons for low student achievement in
science?

Participant: Teachers have to focus on other subject areas to keep our jobs. Reading and
mathematics are the focus at this school that is why achievement is very low in science.

Stacie Smith: Thank you. What methods do you use when teaching science that you think
engage students?

Participant: | was able to find a wonderful collection of videos from a teacher group that |
joined. Videos make science instruction 10 times easier.

Stacie Smith: Please describe your strengths when teaching science.

Participant: | am willing to learn. During the reading and math professional
developments, | pay attention when others do not. If | hear a strategy that might help in
science or social studies, | try to save the strategy for later use.

Stacie Smith: Describe any weaknesses that you may have when teaching science.
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Participant: Well, 1 guess that even though the video set works well, my weakness is a
lack of resources or strategies to keep the kid’s attention in science.

Stacie Smith: Thank you. What do you think are the challenges to engaging students in
science learning?

Participant: Students need more to do in science class. There are so many methods for
teaching science but no one in this building is using very many strategies.

Stacie Smith: Thank you. What specific challenges, if any, do you face when teaching
science?

Participant: The specific challenges I face is wanting more training but not getting it here
at the school.

Stacie Smith: Thank you. What concerns, if any, do you have when teaching science?

Participant: | should not have to join a teacher group outside of the school to get science
material that is interesting.

Stacie Smith: How do you think you could address the concerns that you have about
teaching science?

Participant: To address this the school should provide an updated curriculum with
technology to match.

Stacie Smith: Thank you. How confident are you when teaching science?

Participant: | am not too confident because | know that there are so many new ways to
teach science that | am not using in my classroom

Stacie Smith: What makes you feel confident when teaching science?
Participant: | feel confident when I have done my best to prepare a lesson.
Stacie Smith: What causes you to not feel confident when teaching science?

Participant: | feel unconfident when the lesson | did my best to prepare is not interesting
to students.

Stacie Smith: Thank you. What form of science training will be most beneficial to help
you engage students in science?

Participant: |1 want to have fun in my science classroom and teaching MSS. | need
training to help me get there.

Stacie Smith: This is the last question, what supports, would you like to have that you
think would help improve science instruction?
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Participant: | should not have to join a teacher group outside of the school to have more
science resources. | would like a PD that teaches me how to keep science a fun subject
for students.

Stacie Smith: That concludes our interview. Thanks again for your time. I will bring you
a gift card for your participation within a week. Do you know of any other science
teachers in the building who might be willing to participate?

Participant: None that I can think of right now. I will ask around.

Stacie Smith: Thank you. Please keep me posted.
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