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Abstract: Science teaching self-efficacy is a strong predictor of elementary teachers' efforts to
provide elementary students with robust science learning. This exploratory study examined the
impacts of place-based science learning on pre-service elementary teachers’ science teaching
self-efficacy and perceptions of science. Place-based pedagogy was used to leverage
experiential, community-based, and ecological learning for preservice elementary teachers.

Findings reveal a significant increase in preservice teachers’ Personal Science Teaching
Efficacy Belief (PSTE).
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INTRODUCTION

Situated in the broader discourse of teacher education and preparedness for future
teaching this paper analyzes data gathered from a small exploratory study with students in an
elementary science methods course. Preparing preservice teachers (PSTs) through place-based
pedagogy is intended to support PSTs in understanding the multiple ways of engaging with
science, foster an understanding of how community partnerships can support their work as
educators, and help PSTs develop positive attitudes and perceptions of science.

Preservice elementary teachers have low confidence to teach hands-on, inquiry-based
science, and are far from seeing themselves as a science person (Baykara & Yakar, 2020; Chen &
Mensah, 2018). Elementary school teachers generally lack a strong understanding of science and
have had negative experiences with science (Gunning & Mensah, 2011; Ibourk & Mathis, 2025).

There is less and less science in elementary classrooms with an average of only 18-28
minutes on science daily, compared to over one hour per day on mathematics and more than two

hours per day on language arts and reading (Blank, 2013; Haverly Davis, 2023). However,
studies have shown that PSTs who have a more positive experience with science tend to have a
higher level of science teaching efficacy (Ibourk & Mathis, 2025). Teachers will impart to their
students their own perceptions of science, along with their understanding of the ways in which it
impacts society (Maeng et al., 2020; Mulholland & Wallace, 2001). Teachers with greater
confidence and greater self-efficacy teach more science (Menon & Sadler, 2016). Teachers who
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become aware of the local resources can more effectively integrate science content using the
local resources as context for teaching (Bascope & Reiss, 2021), thereby combating the reduced
science time.

The study emerged from a partnership between the author and an outreach specialist for
the local chapter of the National Audubon Society. Specifically, this research aims to answer the
research question; In what ways does place-based science learning impact pre-service elementary
teachers’ perceptions of science teaching:

a. What shifts occur in preservice teacher’s self-efficacy for science teaching?

b. In what ways did preservice teachers engage with science as learners during the
place-based experience?

c. What aspects of the place-based learning experience were most meaningful to
preservice teachers?

CoONCEPTUAL FRAMEWORK

The apprenticeship of observation (AOO), a framework offered by Lortie (2020), helps
explain how individuals, long before becoming teachers, have formed ideas about how to teach
based on their past experiences as students. The apprenticeship of observation refers to the
process through which future teachers observe and internalize the behaviors, practices, and
norms of teachers during their time as students in school. However, not all new teachers teach
the way they were taught. In fact, some new teachers who report having had negative
experiences as students implement productive pedagogies and create positive experiences for
their own students (Gray, 2020).

Smagorinsky & Barnes (2014) propose that explicit and analytical pedagogical
instruction can break the default of teaching with strategies from one’s apprenticeship of
observation. Similarly, the presentation of new ideas, coupled with reflection and helping
pre-service teachers develop metacognitive skills about these different experiences can replace
their beginning notions of teaching (Westrick & Morris, 2016).

Kolb’s Experiential Learning Theory (ELT) (2014) proposes that students learn more
effectively through first-hand experience and emphasizes reflecting on the experiences
(Mechouat, 2024). Experiential learning involves a direct encounter with the phenomenon being
studied (Stears, 2010). In the context of this study, experiential learning refers to field trips where
students move out of the classroom and learn in the environment. Field trips are an example of
experiential learning because they provide learners with an opportunity to engage in active
learning and experience learning outside the classroom (Jose, Patrick & Moseley, 2017).
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Table 1

Connecting Kolbs’ Learning stages to the parts of the place based experiential learning

Kolb’s Stages Components of the Place-based Experiential Learning

Concrete Place-based, field trips

Reflective Open ended reflection

Abstract Interacting with notice and wonder statements in science
notebooks

Active Developing inquiry lessons

RELEVANT BACKGROUND

SciENCE SELF-EFFICACY

Science self-efficacy is the extent to which a learner has confidence in his or her ability to
participate in a science or environmental activity. Self-efficacy in science teaching is a strong
predictor of elementary teachers’ effort to provide elementary students with science learning that
extends beyond the immediate curriculum and incorporates strategies of active learning.
According to Klechaya (2012), science teachers’ content knowledge, attitudes, and capabilities
improved after participating in a place-based education. This success in promoting teacher
self-efficacy through place-based learning with in-service teachers provides a strong foundation
for engaging pre-service teachers with place-based education experience to improve their science
teaching self-efficacy, however, little research with this approach exists to date.

Place-Based education is an umbrella term for pedagogical practices that leverage
experiential, community-based, and ecological learning to cultivate greater connection to local
context (Yemini, Engel, & Simon, 2025, p. 640). Place-based learning is a combination of
classroom and field-based activities, in which students take part, involving learning, taking
action, communicating with others, and demonstrating learning, around one or more locally
significant environmental issues, themes, or opportunities. It uses the local community and
environment as a basis for teaching concepts, specifically science education concepts in this
study, and even more specifically inquiry. It is considered a process that connects students with
their local environment to address local environmental issues, with an emphasis on
environmental protection and stewardship while supporting student academic achievement
(Water, Schroeder, & Augustino, 2018).

EMBEDDED PHENOMENA-BASED LEARNING (PHBL)

The use of place provided a meaningful context for engaging with phenomena-based
teaching and learning. In this study we focused on the phenomenon of bird migration.
Phenomena-based teaching and learning is an entry point into inquiry that begins with an
observable event as the anchoring phenomenon for the unit of study, with the purpose of
shifting learning from learning about to figuring out. Most importantly, phenomenon-based
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science positions learners as scientists by engaging them firsthand in the practices of science.
Positioning preservice teachers as knowers and doers of science is a source of self-efficacy.

RESEARCH METHODOLOGY

DEsIiGN

A mixed-methods case study design was employed to conduct an in-depth exploration of
individual and group descriptions of how they re-conceptualized science teaching after
completing an elementary science methods course. This methodological approach of a case study
is based on “description, interpretation” and “identification” of recurrent patterns in the form of
themes” (Merriam 1998, p.12). Several data sources were used to construct the case and used for
triangulation. The data sources were chosen to understand participants’ experiences and
perceptions through their own words and self-assessments.

PARTICIPANTS

The participants in the study were twenty-eight elementary education majors in an
8-week science methods course for preservice elementary teachers taught by one of the
researchers, with concurrent field placement, in a large university in the upper Midwest region of
the United States.

DAtA COLLECTION
Multiple sources of data were collected for this case study and are described below.

STEBI-B SURVEY. Participants completed the Science Teaching Efficacy Belief
Instrument, form B (STEBI-B) (Enoch & Riggs, 1990) at two time-points: the beginning and the
end of the semester of the science methods course, to measure primary preservice teacher
self-efficacy.

INQUIRY-BASED SCIENCE LESSON PLANS. The course required all students to
create one inquiry-based science lesson plan to teach in their field placement classrooms. The
science discipline of the lesson was chosen by the classroom cooperating teacher.

WHOLE GROUP INTERVIEWS. During two separate class sessions, students
reflected on their learning experiences and shared responses as a whole group. See Table 2.
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Table 2

Data Collection

Data Collected To Answer

Pre and Post STEBI-B RQ 1a) What shifts occur in preservice teacher’s perceptions of science
Survey data teaching

Whole Group Interview RQ 1a) What shifts occur in preservice teacher’s perceptions of science
Audio Recording teaching

RQ 1b) In what ways did preservice teachers engage with science as
learners during the place-based experience

RQ 1¢) What were the most meaningful for supporting preservice
science teachers

Inquiry-based Science RQ 1a) What shifts occur in preservice teacher’s perceptions of science
Lesson Plans teaching

DATA ANALYSIS

QUANTITATIVE

The STEBI-B survey data were analyzed using one-tailed, paired sample t-tests. Each of
the 23 survey items was analyzed independently for significant change from the beginning to the
end of the semester, as were the two dimensions of efficacy: Personal Science Teaching Efficacy
Belief (PSTE), and Science Teaching Outcome Expectancy (STOE).

QUALITATIVE

The qualitative data of both students’ inquiry-based science lessons and interview data
were analyzed to identify recurrent patterns and themes which resulted in a rich description of
the case that revealed PSTs thinking about science. Thematic analysis aims to derive meaning
from human experiences by searching for patterns and themes in the data while acknowledging
the researcher's framework imposed by existing literature. The thematic analysis process is
highly iterative, with codes and themes revised throughout the analysis to accurately represent
the data and tell a cohesive story.

The results of the STEBI-B were used to corroborate emergent categories and themes
(Lincoln & Guba, 1985). Through constant comparison of codes across multiple data sources,
triangulation was used to corroborate evidence and to provide validity for findings.

FINDINGS
SURVEY RESULTS

There was a significant increase in Personal Science Teaching Efficacy Belief (PSTE) for
the PSTs, showing that overall confidence had increased (See Table 3). Science Teaching
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Outcome Expectancy (STOE) increased slightly but the increase was not statistically significant.
Five of the fourteen items contained in the PSTE construct increased in a significant way.

Table 3

Science Teaching Efficacy Shifts

Results from the STEBI-B

Item Mean (pre) Mean (post) Difference p-value
PSTE 45.35 49.02 3.67 0.007*

STOE 32.53 33.03 0.5 0.340

3 3.06 3.82 0.76 0.007*

5 3.00 3.65 0.65 0.006*

12 3.24 3.82 0.58 0.010%*

19 2.59 3.31 0.72 0.011*

23 3.24 3.76 0.52 0.017*

*p<.05

INQUIRY-BASED LESSON PLAN EVALUATION RESULTS

Of the 12 inquiry-based science lesson plans evaluated, 25% of students included a
nature-based or outdoor component to their lesson, 83% addressed topics in the discipline of
Earth and Space Science (ESS), and 17% addressed topics in Life Science (LS). Three of the 12
lesson plans included an outdoor or nature-based learning experience, including two ESS and
one LS (Table 4).

Table 4

Lesson Plans

Discipline Percent of Topics
Students
Earth and Space Science 10/12 (83%) Wind and water, climate and
weather, and fossils
Life Science 2/12 (17%) Life cycles and habitats
Included Nature/outdoor learning 3/12 (25%) 2 from ESS
based experience 1 from LS

The inclusion of nature-based and outdoor learning experiences reflects shifts in students’
perceptions of science teaching away from strictly classroom-based to including spaces outside
the classroom.
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WHOLE GRoOUP INTERVIEW RESULTS

Through their oral reflections, students revealed three main themes of insights on their
learning experiences with place-based learning (Table 5). Students shared their increased
understanding of the choices teachers must make to balance the introduction of new information
with elementary student curiosity. They revealed that connecting with a community expert was a
great way to connect elementary students with science careers. Students found that the field trip
was a meaningful way to engage curiosity and move away from teaching as telling.

Table 5

Whole Group Interview Themes

Theme Students’ Statements

“Balancing what you should know going into a learning experience
Pedagogical Decision and what you find out during the experience.”
Making
“Having goals and objectives but being flexible and allowing kids
to experience unpredictability and ‘expect the unexpected’.”

Connecting with a “A great way to teach kids about what other people devote their
Community Expert lives to.”

“It's important for kids to see someone they could model
themselves after.”

Field Trip “A way to see a new part of the broader community.”

“Reinforced the idea that science is about curiosity and not just
showing or telling.”

Students revealed that the place-based learning experiences helped them think about
science and science teaching in a new way and provided meaningful learning beyond science
content.

DiscussioN AND IMPLICATIONS

This study adds to the literature on promoting elementary PSTs’ reconceptualizations of
science and self-efficacy for science teaching. In particular, the findings support the claim that
place-based experiential learning opportunities and critical reflection practices play an important
role in elementary preservice science teacher preparation. PSTs' lesson plans and reflections,
together with survey data, reflected shifts in students’ perceptions of science teaching away from
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strictly classroom-based to including spaces outside the classroom, as well as the development of
their confidence and science teaching self-efficacy.

From Kolb’s experiential learning (2014), the field trip was a specific action that
provided PSTs with a concrete experience in place-based science. It afforded them a glimpse into
new and valuable aspects of the broader community and local context. By attaching learning to
the community and local contexts, PSTs experienced the relevance of science concepts (e.g., bird
migration, habitats) and moved learning away from the idea of science as a collection of facts.
Further, the field trip provided abstract conceptualization wherein PSTs engaged in noticing and
wondering while recording in their notebooks during the field trip. In this way they
acknowledged their own curiosity sparked by a learning experience in nature and deepened their
understanding of the value of place in science. Experiencing their own curiosity was an initial
pathway to thinking of how to foster curiosity in their future elementary students. PSTs found the
connection with the community expert from the National Audubon society to provide another
resource for supporting students' understanding, especially one that takes away some of the
perceived burden of knowing more than the students by distributing the knowledge load.

As PSTs moved into writing their elementary science lesson plans, they engaged in the
active phase of taking their new understanding from their own place-based science learning and
applied it to lesson planning. The inclusion of nature and outdoor learning in their lesson plans
reflects a shift in PSTs’ perceptions of science teaching; away from strictly classroom-based to
including spaces outside the classroom. Based on Klechaya (2012), this shift is evidence of
increased teaching self-efficacy, because to take students outside of the classroom you must be
confident in your pedagogical decision making and be able to “expect the unexpected.”

While this was a small, exploratory study it provides a promising foundation for further
work in disrupting AOO in preservice teachers while also fostering increase in self-efficacy for
science teaching. Since science teacher educators know that science teaching self-efficacy is a
strong predictor of elementary teachers’ effort to provide elementary students with robust science
learning (Menon & Sadler, 2016), then learning experiences that increase science teaching
self-efficacy are critical. Furthermore, the field has determined that teachers who become aware
of local resources can more easily integrate science content with local context for teaching and
combat reduced time allocated for science (Bascope & Reiss, 2021). Therefore, place-based
learning experiences during science methods courses for preservice elementary teachers may
boost their ability to provide elementary students with science education within the limits
commonly imposed on classroom science time.
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