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Abstract: This case study explored the inquiry beliefs and practices of an elementary teacher in an urban low SES
school. The case study included an array of data collection methods: teacher interview, classroom observations of
teacher’s practices (3-5) days a week over six months, weekly journal reflections, teacher’s responses to an inquiry
survey, responses to the Excellent Science Teaching Educational Evaluation Model survey and the school-level
principal was interview about her perceptions of the teacher’s science instructional practices. Findings indicated that
the teacher’ beliefs and practices did align and that she did consistently use structured and guided inquiry practices,
but rarely used “full inquiry” as described in the National Science Education Standards. Key to this teacher’s use of
inquiry was the professional education she had received that both modeled and provided opportunity for her to use
various inquiry practices. She also had a belief that all of her students deserved to have quality science experiences
and that she could provide it best through inquiry. She sought to increase students’ interest in and experiences with
doing science. Time was sometimes a hindrance to the completion of inquiry activities and inquiry-based curricula
materials were also important to facilitating the teacher’s use of inquiry.
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Introduction

The new Framework for K-12 Science Education (NRC, 2011) has integrated inquiry and describes
eight practices in science and engineering. Five of the eight practices are integral to inquiry. They include: asking
questions, planning and carrying out investigations, analyzing and interpreting data, conducting experiments
and obtaining, evaluating and communicating information. It is important to understand that the practices
do not abandon inquiry but seek to inform science teaching and learning based on insights gain from recent
science education research and lessons learned from standards implementation.

The need to examine teachers’ day-to-day science inquiry practices and their beliefs remain relevant
to the improvement of K-12 science teaching and learning. There is still a lot we do not know about quality
inquiry instruction. In fact, there is a gap in what is known about why teachers decide to use inquiry and how
they enact it in their classrooms. Researchers support the need to learn more about the inquiry perspectives of
pre-service and in-service teachers in the field (Pennuel & Fishman, 2012; Keys & Bryan, 2001). Additionally,
we know even less about why teachers in low SES urban science classrooms choose to use inquiry. Therefore,
it is apparent that more research, which describes teachers’ classroom practices and reasons for doing inquiry
in low SES urban settings is needed. This research aimed to address this gap in the literature using a case study
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investigation of an elementary teacher’s beliefs about inquiry and how she implemented it in an urban low SES
classroom.

This manuscript presents rich descriptive case study findings obtained from the first teacher selected
to participate in this longitudinal study. Documented below are descriptions of the first case study teacher,
Martha, her inquiry beliefs, practices and lessons learned as she carried out inquiry science lessons with her
fifth grade students. Next is the literature review and conceptual framework for the study.

Literature Review and Conceptual Framework

Inquiry has a long history in science and science education literature. For example, Dewey (1910)
advocated that children experience science and not be passive recipients of ready-made knowledge. He
contended that knowledge is “not information, but a mode of intelligent practice and a habitual disposition
of mind” (p.124). Schawb (1962), in “The Teaching of Science as Enquiry” echoed Dewey’s sentiments on the
importance of inquiry-based teaching and learning. He stated:

In the very near future a substantial segment of our public will become cognizant of science as a product
of fluid enquiry, understand that it is a mode of investigation, which rests on conceptual innovation,
proceeds through uncertainty and failure, and eventuates in knowledge which is contingent, dubitable,
and hard to come by (p. 5).

Inquiry has been heralded as essential to student development of what Dewey (1910) called habits
of mind- way of thinking that promotes scientific reasoning skills. The inclusion of inquiry is a constant in
science education. The K-12 Framework for Science Education: Practices, Crosscutting Concepts and Core
Ideas (NRC, 2011) supports inquiry. The National Science Education Standards emphasized the need for
teachers to implement more “inquiry-based” science teaching and learning opportunities. In fact, in the NSES
(1996), inquiry is viewed as the key strategy to effective science teaching. “Inquiry into authentic questions
generated from student experiences is the central strategy for teaching science” (p. 31). The National Science
Education Standards support that when children inquire into the natural world they: 1) ask questions, 2)
plan investigations and collect relevant data, 3) organize and analyze collected data, 4) think critically and
logically about relationships between evidence and explanations, 5) use observational evidence and current
scientific knowledge to construct and evaluate alternative explanations, and 6) communicate investigations and
explanations to others” This is only one of a myriad of definitions of inquiry and other well-noted sources exist.
For this study, the National Science Education Standards (1996) definition of inquiry was used to help frame
the context of how inquiry teaching was represented in the case study classrooms.

Scientific inquiry refers to the diverse ways in which scientists study the natural world and propose
explanations based on the evidence derived from their work. Inquiry also refers to the activities
of students in which they develop knowledge and understanding of scientific ideas, as well as an
understanding of how scientists study the natural world (p. 23).

In contrast to this perspective on inquiry is that in many instances workbooks and textbooks dictate
what science instruction occurs in the classroom. Huber and Moore (2001) argued that unfortunately, hands-
on activities recommended by science textbooks and worksheets are typically presented as step-by-step
instructions. If a step-by-step approach is followed, it may not foster inquiry practices. Teachers’ use of inquiry
methods maybe linked to their beliefs and practices.

Researchers have provided a strong literature foundation for the importance of teachers’ beliefs (Lotter,
Dickenson, Blue, & Rea, 2018; Kaymakamoglu,, 2018; Nespar, 1987; Richardson, 1996; Pajares, 1992; Parke &
Coble, 1997; Bryan & Abell, 1999; Abell & Smith, 1992; Haggerty, 1992; Hewson & Hewson, 1989; Jasalavich,
1992; & Lorsbach, 1992), which revealed that they are central to their classroom practices. The importance
of a teacher’s beliefs is situated within the context in which teaching and learning occurs. Teachers’ beliefs as
related to the abilities of urban learners are also important for they may affect what they do in the classroom.
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How teachers perceive their role as science teachers may have profound effects on what they do (O’Laughin,
1991). And other researchers suggest that, “Beliefs are not easily changed. Brand and Glason (2004) argue that
the more important a belief is, the more resistant it is to change.

Urban classrooms can hold distinct challenges for teachers desiring to teach using learner-centered
practices (Leonard, Barnes-Johnson, Dantley, and Kimber, 2011). It is a welcome occurrence when urban
elementary teachers, embrace science reform instructional practices, like inquiry. Additionally, urban science
classrooms are particularly complex cultural interface zones in that the cultures interacting are not only those
of the students and teachers but also that of science as an intellectual discipline” (Norman, Ault, Bentz &
Meskimen, 2001, p. 1103). Elementary science instruction matters even more in large urban settings given the
huge number of obstacles these students face. In fact, Lawrenz, (1986) argued that if “elementary students aren’t
exposed to quality science education in their beginning years; they may be at a significant disadvantage” (p.
654). Rist (2017) goes even further and argues that “The ability of the schools to generate social and economic
opportunity for this massive group of children when the rest of the social structure works to block their way
onto the mobility escalator is simply quite limited” (p.15). Rist’s observation about Americas urban schools
only increases the need for high quality teaching in these schools.

With the importance that the National Science Education Standards place on students experiencing
inquiry learning in schools, and the fact that we need to learn more about teachers” views about the goals and
purposes of inquiry, and the processes by which they carry out inquiry (Keys & Bryan, 2001) increases the
importance of how inquiry is enacted in low SES urban school settings. The lenses provided for organizing and
categorizing findings of the study were presented in the literature and conceptual framework and situated in the
importance of teacher’s inquiry beliefs and practices.

Research Questions
1. What were Martha’s beliefs about inquiry?

2. How did Martha facilitate inquiry?

Methods

A case study method was used to conduct this research. A case study, as defined by Yin (1989; 2015), is
an empirical inquiry into real-life context in which multiple sources of evidence are used. The school selected
for this study was an urban low SES elementary prek-5 school with 50% or more of students on the free-and
reduced lunch program. Martha taught at this low SES school and reported on her inquiry beliefs survey that
she taught science regularly, which met the main criteria for the study. She accepted the invitation to participate
in the study.

The case study school, Loyola Elementary School was located in a large southeast urban school district
and had 746 K-5 ethnically diverse students. Of those students 415 (55.6%) were Hispanic, 190 (24.5%) were
Caucasian, 86 (11.5%) were African American, 25 (3%) were Asian and 30 (4%) were classified as other. Of
the 746 students, 533 (72.9%) received free and reduced lunch. One-hundred and twenty-four (16.6%) of
the students received Education for Students with Exceptionalities services and 211 (28.3%) received English
Speaking Students of Other Languages services.

Over six months, multiple sources of qualitative data were collected. The data sources included: three
to four days weekly classroom observation field notes that were video and audio taped, an inquiry beliefs and
practices survey; a survey on constructivist beliefs “Excellent Science Teaching Educational Evaluation Model”
developed by Burry-Stock (1991), teacher interview, teacher journal notes, and a principal’s interview. This case
study elucidated important findings about Martha’s beliefs and her actual day-to-day inquiry practices in an
urban low SES elementary science classroom.
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Data Analysis

The case study resulted in the compilation of rich, thick field notes that described the teacher’s inquiry
beliefs and practices. The data were triangulated across the fore stated multiple sources of data and then
analyzed for recurrent themes and patterns, which were reported in this manuscript. From the diverse methods
described, a rich thick descriptive case study of Martha’s beliefs and practices was constructed. Pseudonyms
were used throughout the manuscript for participants in the study and the elementary school.

The Case Study
Martha’s Class Demographics

The fifth grade students in this study were part of a self-contained classroom of 21 students. Of these
21 students, 9(42.8%) were boys and 12 (57.1%) were girls. Nine (42%) Hispanic, 8 (38%) Caucasian, 3(14.2%)
African American and 1(4.7%) were Asian. Approximately, twenty-three per cent of students received free and
reduced lunch and 43% were classified as ESE and 9.5% were ESOL.

Martha -Who she is and why she Uses Inquiry Science

Martha, a Caucasian female taught fifth grade at Loyola Elementary School. She was in her sixth year
of teaching and has certification in elementary education and ESOL. She provided the following details of her
professional teaching preparation and why she uses inquiry.

My undergraduate work was split between two colleges. I began in south Florida at a private college,
and then transferred to a public college in Massachusetts where I earned a BS in Elementary Education. During
undergraduate work, I took one science methods class. I successfully completed both the Massachusetts and
Florida teacher certification exams to become an elementary teacher.

Teaching science as inquiry was a gradual process born out of necessity. In my fourth year of teaching I
moved to Massachusetts where I took a position as a fifth grade teacher in a middle school. After accepting the
position, I learned I would be responsible for teaching science to the fifth graders. Wanting to be successful I
had to begin to revamp my teaching. Until this point, science teaching consisted of assigning reading from the
text and asking questions as dictated in the teacher’s manual. I had neither significant science knowledge nor
any desire to enhance my understanding. I was scared of teaching science because I did not believe I understood
the topics well enough to answer any questions the students may have posed. I did not want to seem uneducated
by my students, their families, or my colleagues but I really did not know what to do.

I started in small ways. I read the science text and I tried the activities outlined in it. Little by little
my confidence grew, as did my understanding of the science concepts. After a year, I moved to a new state
and took a position teaching k-5 science. At this point I knew textbook reading was not providing a quality
experience for the students, but I was not familiar with science as inquiry. I began the year doing what I knew,
activities from the text. Almost simultaneously two significant events introduced me to science as inquiry. I
attended a week long professional development workshop where I was introduced to 5E inquiry. The workshop
was significant because in additional to being introduced to a successful teaching methods, I was given the
opportunity to participate in the inquiry process with other teachers and I was provided lessons that used
inquiry based instruction. The workshop allotted time to implement and discuss inquiry-based instruction
which inspired me to try them in my own classroom. Having lessons that were approved by the county and
based on inquiry instruction, I had the tools immediately available so I was able to begin to change my teaching
practices, while the inspiration was fresh.

At the same time I began working on a Master’s degree at the local university. Within this program,
there was an emphasis on science and mathematics education. Considering my most recent work experiences,
I chose to focus on the science education. Within this program I was exposed to research and best practices
that solidified my beliefs in the necessity of teaching science as inquiry. A key element of the program was
expertise of the professors. One particular professor was passionate about science as inquiry and her dedication
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empowered me to model myself after her. During her class, the professor guided the class on standards based
lessons using inquiry instruction. After modeling the process, she regularly would challenge the class to think
more deeply about a particular point and after class expect us to reflect on the experiences. Seeing the professor
walk to class lugging boxes of supplies so we had the opportunity to experience inquiry instruction, both as a
student and teacher was a meaningful experience for me. In additional to the theory and experiences of using
inquiry instruction she regularly addressed the practical issues of inquiry instruction such as time managements,
buying and organizing of consumable supplies, administration support, or lack thereof, and communicating
with colleagues about successful, and unsuccessful inquiry experiences. This professor provided the inspiration,
guidance, and support that led me to commit to using inquiry instruction as a powerful tool in my classroom.

I taught elementary school, in various positions, for five years before beginning a master’s program.
During those years, I taught fourth and fifth grades in an affluent suburb of Fort Lauderdale, fifth grade in an
affluent community in western Massachusetts, and K-5 science and fifth grade in an urban Orlando school.
In Orlando, I taught at a low SES urban elementary school which had a large number of Latino students.
This school had many of the often reported problems in some large urban school districts, substantial student
mobility, limited parent support and involvement and students performing at low academic levels.

Using inquiry to teach science is driven by my personal belief that students in my classroom deserve
the “best education “I can provide and I believe that inquiry instruction is a huge part of that “best education”
Teaching is not about doing what is easiest or most comfortable for me, it is about inspiring my students to
ask questions and seek answers to those questions while learning to believe in themselves. I want to inspire my
students to find challenges exciting and look for opportunities to expand their understanding of their world.
Science as inquiry, to me, is the best way for me to ignite a love of learning in my students.

My administration did not cheer my efforts, nor did they criticize them. I teach science as inquiry
because it is the right thing to do. My administrators have faith that I will cover the mandated curriculum and if
I choose to enhance my students’” experiences in science, while still covering all the requirements, they trust my
judgment. With science now being tested on state standardized tests, science classes are getting more attention
from administration. However, they are not familiar enough with inquiry instruction or their own science
understanding to demand inquiry instruction from all staff.

My success in teaching science as inquiry is completely student centered. Teaching science as inquiry is
hard work and there are days when time and tempers are short. I have days when I simply feel too overwhelmed
with student behavior, administrative requests, and life in general to teach using inquiry instruction and the
easy way out is to assign text reading. Then, I think that the successes are my inspiration to keep going. There is
the little girl that said, “I never liked science before this year, but now it’s fun” There are the days when students
notice science is not on the agenda and ask, “Why not?” There are the notes from parents thanking me for
getting their child excited about school. A personal favorite was after a mealworm inquiry a parent sent a note
describing her son’s excitement over the inquiry. She said, “He was like a kid at Disneyland”” Success like that is
all the inspiration I need to keep using and improving my inquiry instruction.

Martha’s Beliefs

Martha stated her science instruction beliefs during an interview, which centered on inspiring students
to become life-long learners who asked their own questions and sought out information. She stated:

I believe teachers have an opportunity and an obligation to inspire and empower their students,
especially in elementary science class. Ideally, I want students to feel personally changed by their
experience in my classroom. Teaching is not about spouting information into students” heads that are
waiting to be filled; rather it is the inspiration that creates life-long learners filled with curiosity. As
students study science in my classroom, I want them to be inspired to ask questions, seek answers and
share those ideas with others to complete the learning cycle.
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When describing her beliefs about the role of the teacher in the science classroom, Martha saw herself
as a facilitator of student learning and linked students’ success in science to the learning environment provided.

Teachers are the facilitators that maximize each student’s ability to reach his/her personal best. Success
in the science classroom is best reached through a learning centered environment that encourages
sharing thoughts and idea in avenues such as small group discussion, guided inquiry experiments, full
inquiry experiences and textbook support.

Martha rated herself as five (on a scale of 1 almost never to 5 almost always) when she responded to
survey item one Part 2: “I am a facilitator of students learning?”

Martha had strong convictions about the importance of providing students opportunity to participate
in inquiry. She believed that the positive attitudes toward the study of science should be instilled in students
early during their elementary school years:

It is my responsibility to ensure my students have the necessary experiences early and frequent exposure
to an involvement with science that will help create a love of science and learning that will follow them
throughout their lives.

Martha’s response to why she chose to teach science using inquiry elucidated additional details about
her beliefs about her role as the teacher in supporting student learning, guiding and providing explanations
and explorations to students as they investigated science concepts, regardless of their academic ability. Martha
stated:

Using inquiry allows students to become involved in science lessons in a way that engages all students,
regardless of academic ability. Students’ curiosity is sparked as they are presented scientific concepts
to explore using hands-on involvement. Using inquiry affords students the opportunity to explore
concepts and find, then share, their discoveries with classmates, which ultimately helps the student
solidify their scientific learning. As their teacher, it is essential I support their learning by providing
support, guidance, and explanations during explorations and discovery .

Martha was not typical as it related to elementary science teaching at her school. Many teachers at
the school simply avoided teaching science and the principal did not emphasize science as a core subject that
teachers needed to teach.

During an interview, the principal of the school was asked about her commitment as the leader of the
school to science instruction and she stated, “When it is tested we will teach it” This comment followed the
principal’s detailed explanation about the time she wanted teachers to commit to reading and mathematics
instruction at her school. Hence, Martha’s commitment to science instruction was even more remarkable, since
the principal’s perspective was focused on teaching what is tested. Martha still managed to meet the principal’s
expectations for reading and mathematics instruction.

Martha’s Instructional Practices

In addition to understanding Martha’s beliefs about inquiry science instruction, this research aimed
to elucidate what were her instructional practices and reasons for choosing to use inquiry in an urban low SES
elementary classroom. An examination across data sources revealed that Martha was consistent in stating the
importance of science teaching and her role in fostering a “love of learning in her students” as to why she chose
to use inquiry practices. In an interview, Martha stated:

Exposing children to scientific process skills from an early age is essential in creating positive feelings
toward the study of science. If children are frequently engaged in science lessons which probe for deeper
understanding of science concepts the foundations for life-long learning is set. Actively participating in
science lessons is a critical aspect for building the basis for future learning.
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Martha chose to use inquiry along with other methods during science instruction because she believed
that “elementary students were being exposed to science for the first time and it was the teacher’s role to inspire
the desire to constantly seek more knowledge” In addition, she expressed her personal feelings about affecting
student learning: “I am passionate about finding the most effective ways of stimulating and sustaining the love
of learning in my students”

As an elementary science teacher, Martha’s instructional practices also included other approaches and
resources. The textbook was viewed as a resource and not the center of science instruction. These conclusions
were further supported in the teacher's responses to inquiry survey item 7: “I do not depend on the textbook”
Martha self-rating was that she seldom used the textbook. Furthermore, classroom observations supported
Martha’s statement about not being dependent on the textbook during science instruction. She did use a number
of hands-on and/or inquiry based activity sheets during science instruction.

This research revealed that Martha’s inquiry practices were facilitated by the use of a variety of curricula
materials: 1) school district provided science curricula (district developed science lessons) which often followed
the 5-E model (engage, explore, explain, extend/apply, evaluation, or less often full and guided inquiry, and 2)
teacher selected worksheets which included several different science process skills in the lesson format and/or
were mostly structured inquiry lessons.

Martha consistently taught science a minimum of three times a week from 45 to 60 minutes per lesson.
The amount of time Martha committed to science instruction was in itself commendable and not the norm at
her school.

Martha- An Inquiry Lesson

The following example documents Martha’s inquiry practices were further documented when teaching
lessons in the unit, “Living Things and Their Environment” The inquiry lesson described below was titled:
“Can Seeds Germinate Without Soil?” This seven-day inquiry lesson provided students the opportunity to
investigate factors that affected plant growth beginning from seeds. In her reflection, Martha stated the focus
of the lesson was, to give students the freedom for the first time to generate and carry out their own testable
questions. The following exchange occurred during an observation:

Zane: No, I don’t suppose that an organic organism may germinate without soil. First, because the soil
helps fertilize the plant. Second, because it gives the roots an area to hold onto. Finally, it will give the
roots water and nutrients they need.

Malos: The seeds can’t germinate because soil has the nutrients.

Martha: Thank you for your wonderful thinking. Now, is this a testable or researchable question?
Class: Testable.

Martha: Terrific!

During this exchange, Martha did not see the need to probe students’ thinking deeply, nor did she
address their concepts of seed germination. She decided to focus on whether or not students could test their
ideas. Next, Martha had students participate in a follow-up activity called, “All Write” In this activity everyone
gets to participate by writing their ideas down on paper. First, students were instructed to think about how they
could design an experiment to test the ideas that seeds need soil. Then they were to use pictures and words to
explain how the experiment should be designed. Martha asked students if they had any questions, to which
they responded, “no” Then Martha instructed students to begin.

Once students had completed their designs, Martha asked for whole class sharing of ideas. Students
had been supplied baggies to use as containers for their seeds. Most of the student’s responses centered on
putting the seed in one baggie with dirt and in different baggies put the seed with nothing but water. Martha
commended students on their ideas. Then she also suggested that students use pseudo soil (wet paper towels)
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as a third baggie experiment. Students were then given 10 minutes to build their experiments. It actually took
the students 15 minutes but in all they did finish their designs. After baggies were prepared and sealed students
drew on their data collection sheets observations for day one. For the next seven school days students observed,
and documented what occurred with their seeds.

Opverall, Martha was pleased with this inquiry for she believed that it facilitated students’ learning and
formulating conclusions. Students were shocked to see that the most conducive environment for the seeds to
sprout was the pseudo soil. Not only did the seeds germinate, in two cases, the seedlings actually popped out
the baggie. Hence, their results contradicted their predictions.

The two students whose seeds had the most growth were particularly proud of themselves and were
very excited to share their thoughts on why their seedlings grew so well. The two students actually had the idea
to transplant their seedlings into a paper cup with dirt to see if they would continue to grow. The transplanted
seeds were left over a long weekend. Upon their return, the seedlings had grown so tall that they flopped over
the side of the cup. The student scientists could not let their little plants die, so they took pencils, without help or
suggestion from the teacher, and used string to tie their plants to the pencils for support. At this point, Martha
believed the plants might grow to full size, so she sent the plants home with the two students.

During this inquiry, Martha and her students also learned a few procedural details too. They put the
seeds into a baggie of water, which was fine, as long as the baggie remains sealed. The students enjoyed watching
the seed coat peel off the plant and were a bit sad to see the seeds die, but one real lesson learned by all, teacher
included, was rotten seeds stored in baggies of water have a terrible odor! Once the baggies were opened to
more closely examine the seeds, the stench quickly filled the classroom and the students were not shy about
bemoaning the fact that their noses were assaulted by the smell.

Martha stated that the inquiry was memorable. She believed it was a great experience for students to
see that the smelly seeds caught her off guard and for the students to be able to experience doing science first
hand. As they did this inquiry, they learned that things may develop differently than anticipated, but continue
to observe, record, and draw conclusions from the experience was the best part of learning.

Because this inquiry occurred in the spring of the school year, students were very familiar with being
able to plan their own investigations. Martha commented about the design of the inquiry:

Having two baggies to compare was adequate, but the next time I lead this inquiry, I will add one
more baggie containing a different mixture. By adding a third mixture to the inquiry I can advance students’
thinking by having them classify similarities and differences of the baggies as they observe which are suitable
for plant growing and which are not. Having a third baggie may also help students distinguish the importance
of variables in the inquiry, because up to this point in their school year, identifying variables was still tricky for
some students .

Discussion and Conclusions

An examination of the case study data elucidated findings concerning Martha’s beliefs and use of
inquiry practices. Martha’s beliefs and practices did align and her professional preparation influenced her use of
inquiry substantially. The alignment of beliefs and practices has been reported to be beneficial when facilitating
inquiry instruction (Author, 2006). Martha identified two events that help shaped her use of inquiry: 1) district
provided workshops on using 5-E model and 2) university Master’s program in science and mathematics where
the professor showed and eagerness for teaching science as inquiry and modeled its use. Martha saw herself as
a facilitator of student learning and believed that it was her responsibility to affect positive attitudes in all of her
urban low SES students toward science during their elementary school years, regardless of ability. Martha also
reflected on her practice and looked for opportunities to improve her use of inquiry.
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Like a number of elementary teachers, Martha did not believe that she could teach science well and
lacked the confidence to do so. She sought out needed professional development and extended learning
experiences through a Master’s program where she could continue to develop her understanding of inquiry
while learning additional science and mathematics content. She believed that this was extremely beneficial
to her continued use of inquiry in the classroom. Martha explicitly stated that the instructor’s modeling of
inquiry and apparent excitement about teaching science using inquiry made a positive impact on her teaching
practices. Martha’s experiences show that university level science educators have power to help shape and
mold how our students think about their own teaching.

As we examine reform teaching practices, such as inquiry, it is important that teachers have continuous
ongoing professional development to support them. Opfer and Pedder (2011), argue that conceptualizing
teacher professional learning as key and is advanced as a complex interactive interaction of the teacher, the
school and the learning activity. I would add that university teacher education programs are also major players
in sustaining the quality and nature of science teachers’ professional development. Martha was extremely
positive about the inquiry learning experiences saying that they really helped her to venture out and do inquiry
with her students. As a science education community, we need to make sure that we not only model “best
practices in science instruction” but also partner with local school district curriculum personnel to assist them
in providing professional development opportunities focused on science reform instructional practices, like
inquiry, as a means to support teachers’ use of inquiry with their students.

In response as to why she chose to teach science using inquiry Martha believed that inquiry allowed
students to become involved in the lessons and it was essential that she facilitate their learning by providing
support, guidance, and explanations during explorations and discoveries. Martha’s perspective on teaching
inquiry aligns with other teachers. Kazempour and Amirshokoohi, (2014) found that their “participants
discussed the importance of motivating students by engaging them in inquiry-based, student-centered,
contextualized and relevant learning opportunities” (p. 302). This is important because Martha taught in
an urban low SES elementary school and these schools are often depicted as having an array of problems,
including poor pedagogy (Haberman, 1990; Rist, 2017) Also, teachers in these low SES schools have their own
set of distinct challenges. It has been reported that teachers within these larger urban schools in lower SES
communities tend to develop a lesser “sense of community” among each other than do other schools (Brik
and Driscoll, 1988). Therefore, it is encouraging that Martha not only sought to improve her inquiry teaching
practices but was committed to providing inquiry learning experiences to her students. Martha did not always
guide students to deeper understanding of the science content under study, nor did she always provide students
with direct answers to their questions. Rather, she often attempted to use guiding and follow-up questions
when facilitating inquiry experiences. She sought to increase students’ interest in and experiences with doing
science. Martha’s beliefs about teaching science as inquiry to all of her students was supported by her classroom
instructional practices.

Martha provided her students with a number of opportunities to participate in structure and guided
inquiry and hands-on activities. She did not depend on the textbook as a resource, but she did use a number of
commercially produced inquiry activities and school district- developed inquiry-based activity packets.

Rist (2017) asks very specific question about teachers in urban schools- their quality, their longevity,
and their intentions towards the poor. The question is very straight forward, “Who wants to teach in urban
schools and why?” (p.20). Martha was aware of the challenges she faced in her urban elementary school; yet,
Martha’s actions demonstrated that she enjoyed teaching inquiry-based science to her students. Urban schools
often have what may seem as insurmountable problems, but Martha was positive about her experiences. Martha
believed that she could make a difference. She sought out additional professional development and started a
master’s degree program that focused on improving elementary teachers’ science and mathematics content
knowledge.
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Stevens (1993) argues that “current teaching practices in many urban school classrooms have been
responsible for keeping the academic achievement of poor and minority students at a very low level” (p. 273).
These teachers’ practices that do not uphold high academic standards for their urban minority students, may, in
part be due to their own feeling of lack of preparedness to teach elementary science. In a 2013 survey, Horizon
Research, Inc. found that only 39 percent of elementary teachers feel very well prepared to teach science (p.7).
In Martha’s case, she countered this trend. She took advantage of professional development opportunities and
started a master’s program to improve herself. Also, she sought to provide her students with a wide array of
science experiences through reform science instructional methods. Martha’s practices and espoused beliefs
support that she enjoyed teaching inquiry to her students and was committed to providing them with learning
experiences to increase their interest in science. Central to Martha’s inquiry instruction was to focus on
students’ learning needs. She reflected after the conclusion of one inquiry experience:

The lesson learned for me is I must work on keeping my goals focused around student learning.
Rescheduling an inquiry is far better than rushing to finish one and cross it off the lesson plan. If one
takes the time to plan and inquire then it is a disservice to the students to not implement it correctly.

Martha was student centered. Alkove and McCarty (1992) argued that “constructivist teachers believe
learning in school should be student-centered as opposed to teacher-centered” (p. 20). Other researchers (Furtak,
Seidel, Iverson, & Brigs, 2012) concur with Alkove and McCarty (1992) that the teacher is very important and
should actively guide student activities in the context of inquiry learning. The previous descriptions of Martha’s
inquiry practices show that gets it. She played a crucial role in facilitating students’ learning through inquiry.

For Martha, time was sometimes a hindrance to the implementation of an effective inquiry and she
often had to focus on the end product of the activities and not processes. Both time and focus on learning goals
have been identified as hindrances to effective inquiry. Horizon Research (2013) reported that in our nation’s
elementary schools, on average, allocate 20 minutes of the school day on science instruction. This is disturbing
for those of us who believe science instruction is important in our schools and students in low SES urban
schools need to have high quality, consistent science instruction. Yet, on a brighter note, for Martha, student
learning was most important and she was driven to provide her students with an array of inquiry experiences.
Martha concluded: “I am passionate about finding the most effective ways of stimulating and sustaining the
love of learning in my students.” Martha was motivated to teach science and to use inquiry practices during
science instruction with her low SES urban students. She believed that they could learn science through
inquiry. As evident by Martha’s beliefs and practices, how teachers perceive their role as science teachers may
have profound effects on what they do. Martha sought to increase students’ interest in and experiences with
doing science. And what was evident in this study was that she used an array of inquiry-based resources to
facilitate the implementation of inquiry practices. Therefore, teacher educators and professional development
providers should provide the kinds of inquiry activities that best support teachers’ use of inquiry practices
in K-12 classrooms as described in the National Science Education Standards (NRC, 1996) and also the
Next Generation Science Education Standards (2013). We should construct course work and professional
development opportunities for teachers centered on their learning to teach using inquiry methods and provide
extended support through developing relationships with school district science curriculum personnel so that
teachers can get the reinforcement they need to keep using inquiry once they begin working in their respective
schools. Teachers should be supported as they do inquiry such that they develop what Dewey (1910) called, “a
mode of intelligent practice and a habitual disposition of mind” (p.124), so that all learners benefit from rich,
challenging science experiences, including those in urban low SES schools.
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Appendix A: Examples of ESTEEM Instrument Items
Please use the indicated ratings to describe your teaching practices and beliefs.

5= (almost always), 4= (often), 3-(sometimes), 2-(seldom), 1-(almost never)

1. Your students are responsible for their own learning. 12345

2. Your students actively engaged in initiating 12345
experiences.

3. Your students are actively engaged in asking 12345

questions throughout class-time.
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