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Abstract
Two common reasons elementary preservice teachers have low self-efficacy with sci-
ence teaching is their lack of content knowledge and past negative experiences with sci-
ence teaching or learning. Holding low self-efficacy beliefs has negative impacts on both 
the method of science instruction and amount of science instruction delivered in the ele-
mentary classroom. Many researchers have successfully explored methods for improv-
ing elementary preservice teachers’ science teaching self-efficacy by providing positive, 
inquiry-based learning experiences during a science methods course, but the present study 
explores how to improve elementary preservice teachers’ science teaching self-efficacy 
beliefs by engaging them in socioscientific issues (SSI) during their elementary meth-
ods course. Using a mixed methods approach, we collected quantitative with the science 
teaching efficacy beliefs instrument part B (STEBI-B) and qualitative data through short 
answer responses focused on understanding their perceptions and confidence with science 
instruction. Our analysis of the qualitative data focused on identifying the influences for 
any change that resulted from the STEBI results. Our findings illustrate SSI as a commonly 
identified reason for positive changes in general science teaching self-efficacy. Implications 
for utilizing SSI as an approach to combat low science teaching self-efficacy are discussed.

Keywords  Socioscientific issues · Preservice teachers · Self-efficacy · Elementary science 
teaching

Introduction

Teachers’ self-efficacy beliefs, or confidence in their teaching abilities, form mostly during 
their tenure as preservice teachers (Ilhan, Yilmaz, & Dede 2015). The beliefs formed while 
engaged in teacher preparation programs influence the instructional decisions they make 
as in-service science teachers (Appleton & Kindt, 1999; Yoon, et al., 2006). Historically, 
it has been documented that elementary teachers with low self-efficacy in science teaching 
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may focus more on facilitating instruction in other subjects, minimizing the amount of sci-
ence instruction children receive (Appleton & Kindt, 1999); while those with high self-
efficacy will emphasize hands-on learning experiences and engage in a student-centered 
approach to science instruction (Trauth-Nare, 2015; Yoon et al., 2006).

A lack of interest in science due to negative learning experiences as a student has been 
reported as a source of low self-efficacy in science teaching (Cervato & Kerton, 2017). 
Additionally, preservice teachers have attributed low self-efficacy to a lack of science 
teaching experience and content preparedness (Menon & Sadler, 2016). Preservice teacher 
preparation programs have the opportunity to provide the space for these negative per-
ceptions toward science to change (Kırık 2013). Therefore, science methods courses are 
a plausible venue for teacher educators to provide positive science learning experiences 
through modeling pedagogical strategies while also improving content understanding.

Socioscientific issues (SSI) instruction is a pedagogical approach to science teaching 
that engages students in open-ended problems that are controversial in nature with no 
clear solution, requiring the application of science content knowledge and nature of sci-
ence skills as students cultivate understandings of perspective taking/empathy, scientific 
discourse, and moral/ethical considerations to develop evidence-based, informed deci-
sions regarding the issue (Sadler, 2011; Zeidler, 2014). Empirical evidence concerning the 
implementation of SSI in the classroom illustrates an increase in understanding science 
content knowledge (Sadler et al. 2016), improved decision-making skills (Rundgren et al. 
2016), and informed views of nature of science (Walker & Zeidler, 2007). Due to the com-
plex nature of SSI, these benefits have been found in secondary and post-secondary con-
texts with limited enactment in the elementary context. We find this to be unfortunate for 
elementary preservice teachers and sought to design an elementary science methods course 
that would expose preservice teachers to this pedagogical approach.

The present study explores how the incorporation of elementary-based SSI instruction 
in a science methods course influences elementary preservice teachers’ science teach-
ing self-efficacy as well as their perceptions and confidence with teaching SSI in future 
classrooms.

Theoretical Frameworks

Science Teaching Self‑Efficacy

Self-efficacy, or beliefs one holds about their abilities to perform a task, are known to be 
influenced by four factors: mastery experiences, vicarious experiences, social persuasion, and 
physiological or affective responses (Bandura 1977, 1994). With self-efficacy focusing on 
one’s beliefs about their abilities, the terms efficacy and confidence are often interchangeable 
in the literature and studies emphasizing efficacious views often use data collection that focus 
on participants’ confidence levels (e.g. Usher et al. 2019). Positive mastery experiences occur 
when a person performs an action and experiences success with that action. In preservice sci-
ence teacher education literature, this often occurs during microteaching episodes that occur in 
a methods course (Gunning and Mensah 2011), field experiences in which teacher candidates 
facilitate instruction to their students (Flores 2015), or when they participate in a science les-
son and replace past negative experiences of learning science with new, positive experiences 
(Avery & Meyer, 2012). Vicarious experiences occur when one observes another perform a 
task successfully and have been identified as influential when preservice teachers participate 
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in an effective science lesson that occurs during a methods course. For instance, Kazempour 
and Sadler (2015) noted how preservice teachers who initially had low confidence in their 
abilities to teach science became more confident after vicarious experiences in which instruc-
tional strategies were modeled during a methods course. The main difference between mastery 
and vicarious experiences is during mastery experiences one is actively engaged in an activity 
while during vicarious experiences someone, perhaps an expert in the field or someone who 
is more advanced, is observed performing a task. Both social persuasion, which is defined as 
verbal influences on one’s confidence, and physiological or affective states, which are influ-
ences on confidence due to emotional responses, are found to be impacted by feedback on 
one’s practice. In a study focused on utilizing action research to improve preservice teacher 
confidence with science instruction, Kinskey (2018) acknowledged how impactful the feed-
back from a collaborating teacher was on the self-efficacy and reflective practice of a preser-
vice teacher. Additionally, Cinici (2017) found feedback during collaborative microteaching 
episodes provided positive influences to science teaching self-efficacy through an emotional 
support network.

While there is evidence for all four sources of self-efficacy to be influential to improving 
preservice teachers’ confidence with science teaching, extant literature often credits mastery 
and vicarious experiences as the most influential constructs. To explain this, Menon (2020) 
offers that it is through experiences interacting with science through teaching and learning that 
provides opportunities for the other constructs to be addressed. For instance, social persuasion 
through events such as feedback in the form of observing student excitement during teaching 
episodes would influence positive mastery experiences, while having success while learning 
science content may help overcome any negative emotions that may have been present.

Science is historically perceived as a subject area heavy in content and vocabulary and 
lacking creativity (Ramey-Gassert & Shroyer, 1992). This perception of science often contrib-
utes to elementary preservice teachers’ low efficacious views of themselves as they are fearful 
of their lack of science content knowledge and ability to facilitate science instruction (Menon 
& Sadler, 2016). When preservice teachers do not have high levels of self-efficacy, they often 
result to scripted curriculum, are less willing to take risks in the classroom (Ramey-Gassert & 
Shroyer, 1992), and teach a minimal amount of science (Yoon et al., 2006). High self-effica-
cious preservice teachers, however, are more likely to explore with new methods of instruction 
(Ramey-Gassert, Shroyer, & Staver, 1996), hold informed views of nature of science (Akyol, 
Tekkaya, Sungur, & Traynor, 2012), and incorporate scientific inquiry-based practices (Wat-
ters & Ginns, 2000).

Ramey-Gassert, Shroyer, and Staver (1996) argue if science methods instructors are to 
move preservice teachers toward having high levels of self-efficacy, they must begin to incor-
porate non-threatening teaching strategies into their methods courses. Non-threatening teach-
ing strategies are those that do not create environments where preservice teachers are fearful 
of being incorrect or making a mistake. These non-threatening teaching strategies may stimu-
late situational interest in a specific area of science teaching (Palmer et al. 2017). In the pre-
sent study, this was taken into consideration during the design of an elementary science meth-
ods course, which intentionally consisted of non-threating strategies that fostered open-ended, 
collaborative learning experiences, such as SSI.

Socioscientific Issues Instruction

When teachers facilitate science instruction that includes SSI, they are engaged in student-
centered science teaching that provides opportunities for students to drive their own instruction 
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as they grapple with open-ended, real world, societal-based problems that have no clear solu-
tion (Sadler, 2011; Zeidler 2003). The SSI framework includes nature of science, perspective 
taking/empathy, scientific discourse/argumentation, and moral/ethical considerations (Zeidler 
& Kahn, 2014). Implementation of each aspect of the SSI framework is outlined in Table 1.

While empirical evidence regarding the influence of SSI on general science teaching self-
efficacy does not, to our knowledge, currently exist, research concerning preservice teachers’ 
perceptions on teaching SSI in the elementary context reveals low-efficacious causing concerns 
regarding views of NOS (Kılınç et al. 2013), lack of content knowledge connected to the issue 
(Forbes & Davis, 2008), knowledge of SSI pedagogy (Pitiporntapin et al. 2016), and confidence 
in their abilities to teach SSI (Kılınç et al. 2013). Empirical literature regarding engaging 
preservice teachers in SSI, however, has addressed many of confidence-defeating concerns.

For instance, after engaging 63 elementary preservice teachers with SSI concerning global 
climate change during a science methods course, Hestness et al. (2011) noted their students had 
an increase of confidence with teaching content connected to the issue of climate change and 
argue that engaging preservice teachers with SSI improves their abilities to utilize analytical 
approaches to science instruction and navigate various resources for teaching real-world science 
concepts. Similar findings were identified by Saunders and Rennie (2013) when they engaged 
four teachers in a series of workshops focused on providing a model for ethical inquiry that 
would be used to guide their SSI instruction to high school students. Their findings identify 
the positive influence a structured model has on improving educators’ instructional practice 
and confidence with enacting SSI lessons.

Purpose of the Study

Our goal as preservice teacher educators is to ensure our students are confident in their 
abilities to teach effective science instruction that is relevant to the lives of their elementary 
students. As many goals of current reform efforts focus on improving science instruction 

Table 1   Instruction with the SSI framework

Constructs of SSI What it looks like during instruction

Nature of science Students are explicitly told how they are acting as a scientist as 
they engage with empirical evidence, collaborate with others, and 
discuss their opinions. The nature of engaging with the societal 
problem, provides opportunities for students to understand how 
science is socially and culturally embedded

Perspective taking/empathy Students consider how various communities are impacted by the dif-
ferent solutions proposed to the problem. Students learn about the 
effects the issue has had on different societies and consider these 
effects when developing their own opinions. Sometimes students 
are assigned a specific lens with which to look at the problem 
through, allowing themselves to be placed “in the shoes” of that 
member of society to deepen their ability to display empathy

Scientific discourse/argumentation Students apply their understanding of the science content associated 
with the issue and the various perspectives to develop an informed 
opinion and argue their opinion with peers

Moral/Ethical considerations Students consider all the information they have from their resources, 
peers, and personal experiences to identify what they believe is the 
right decision to make
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regarding elements of the SSI framework (i.e. scientific discourse, moral considerations, 
problem solving, real world connections), we argue that SSI instruction is essential to ele-
mentary science teacher education and choose to emphasize this pedagogical approach in 
our methods courses. From the literature, however, we know a variety of pedagogical strat-
egies taught during science methods courses results in positive science teaching self-effi-
cacy. The purpose of this study, therefore, was to explore what influence, if any, engaging 
preservice teachers in SSI instruction during their elementary science methods course had 
on their science teaching self-efficacy. The following research questions guided this study:

1.	 How do elementary preservice teachers’ general science teaching efficacy beliefs change 
after a semester-long science methods course that includes socioscientific issues?

2.	 How does engaging with socioscientific issues during an elementary science methods 
course influence elementary preservice teachers’ beliefs about their abilities to facilitate 
science instruction in the elementary context?

This study is significant because while extant literature has identified science methods 
courses as impactful in improving elementary preservice teachers’ general science teach-
ing self-efficacy and confidence with teaching SSI specifically, the connection between SSI 
and confidence with general science teaching has yet to be explored. As current reform 
efforts emphasize a need for preparing teachers to develop scientific literacy skills in stu-
dents (NRC 2012) it is critical to find a pedagogical strategy to incorporate into teacher 
preparation programs that will improve preservice teachers’ knowledge and confidence 
with their ability to facilitate science lessons that meet these goals.

Research Design and Methods

To answer our research questions, both quantitative and qualitative data were collected 
and analyzed using a concurrent mixed methods design. Quantitative and qualitative data 
were collected simultaneously and were equal in priority. The quantitative data provided 
the measure of impact or change regarding self-efficacy, while the qualitative data offered 
insight into the beliefs that may influence the quantitative results. The inclusion of both 
quantitative and qualitative data collection and analysis provided the opportunity to gain 
a rich understanding of the influence SSI had on the preservice teachers personal science 
teaching self-efficacy (Greene, 2007; Hesse-Biber 2010).

The research questions were explored through the collection of pre- and post-surveys 
of the STEBI-B to collect quantitative data and pre- and post-open ended response ques-
tions for the qualitative aspect of the study. Table 2 shows a summary of the data collection 
instruments of the study.

Context and Participants

Data were collected during a 14-week semester long elementary science methods course, 
taught by the first author. The methods course met one day a week for 2 h and 45 min. 
Twenty-two elementary preservice teachers in the junior year of their undergraduate pro-
gram were enrolled in the course. This course was considered a field-based course, which 
means while enrolled in the course the preservice teachers also completed one full day of 
field experience per week.
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The elementary methods course emphasized foundational understanding and appli-
cation of aspects of NOS and the 5E instructional model that were applied through SSI. 
The structure of the class meeting time, outlined in Table 3, loaned itself to providing the 
preservice teachers with vicarious and mastery experiences as they observed the methods 
instructor facilitate science lessons, participated in lessons as students, and developed their 
pedagogical understandings by experiencing what science instruction should look like.

An outline of how preservice teachers interacted with SSI during the modeled lesson 
is provided in Table  4. Since this was a field-based course the preservice teachers were 
expected to apply what they learned about science instruction in their practicum by plan-
ning and facilitating a lesson to their elementary students. This experience of teaching pro-
vided an opportunity for participants to gain mastery teaching experiences. Social persua-
sion and affective responses are constructs of self-efficacy we believe occur in an internal 
fashion, and both course- and field-based experiences could provide these influences.

Data Collection and Analysis

The mixing of quantitative and qualitative data collection and analysis provided opportuni-
ties to triangulate the data and findings to increase validity (Greene 2007). As multiple per-
spectives from the quantitative and qualitative data were analyzed concurrently, findings 
were compared and contrasted to draw conclusions.

STEBI‑B pre‑ and post‑surveys  On the first day of the course, the preservice teachers 
completed the STEBI-B. This instrument was provided at this time to gather informa-
tion regarding the preservice teachers’ initial beliefs about their ability to facilitate sci-
ence instruction, prior to any course readings or instruction. The survey was developed 
by Enochs and Riggs (1990) and reexamined by Bleicher (2004) for internal consistency 
and validity. The STEBI-B measures two constructs: the science teachers’ teaching effi-
cacy belief (Personal Science Teaching Efficacy, PSTE) and the expected outcomes from 

Table 2   Mixed methods design features

Construct Assessed Quantitative Survey Qualitative

Personal science teaching self-efficacy STEBI-B –
(pre/post semester)

Beliefs about science teaching abilities Open-Ended Question 
(pre/post semester)

Table 3   Outline of elementary science methods course structure

Time range Pedagogical activity

0 – 30 min Preservice teachers complete a formative assessment focused on content
30 – 60 min Preservice teachers discuss readings
60 – 150 min Preservice teachers participate in a modeled lesson: inquiry-based 5E 

structure, NOS, SSI
150 – 165 min Preservice teachers complete a lesson analysis and reflection
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teaching science (Science Teaching Outcome Expectancy, STOE). The STEBI-B was 
administered a second time on the last day of class as a postsurvey. The purpose of admin-
istering the postsurvey STEBI-B was to measure how the preservice teachers’ personal sci-
ence teaching self-efficacy and their outcome expectancy changed after engaging with SSI 
throughout the course.

The pre- and post-survey results of the STEBI-B were analyzed by running a depend-
ent t-test using SPSS software. The direct-difference method (Coladarci et al. 2014) was 
utilized with the pre- and post-values from both subscales of personal science teaching effi-
cacy and outcome expectancy, as well as with the composite STEBI-B score. This method 
of analysis illustrated the degree of change, or lack thereof, in science teaching efficacy 
beliefs during the semester.

Self‑Efficacy Open‑Ended Question  Immediately after the preservice teachers completed 
the STEBI-B, they were asked to provide a written response to the following statement: 
“Explain how you feel about teaching science in elementary school. Explain why you 
feel this way.” Since the STEBI-B is a Likert-type instrument, the open-ended question 
was administered to provide the preservice teachers the opportunity to more thoroughly 
express their feelings. The open-ended responses also provided insight into what the pre-
service teachers identified as influential to the beliefs they held about their science teaching 
self-efficacy.

While analyzing the participants responses we were interested in identifying any course-
based influences, specifically SSI, as well as how those influences connected to Bandura’s 
theory of self-efficacy. We coded with descriptive codes to identify influences from the 
course as well as codes linked to self-efficacy: mastery experiences (ME), vicarious experi-
ences (VE), social persuasion (SP), and affective response (AR).

Findings

Quantitative findings  To determine if the incorporation of SSI had an impact on the pre-
service teachers’ self-efficacy, the quantitative instrument STEBI-B, as well as reflective, 
open-ended questions, were administered on the first and final day of the science meth-
ods course. Descriptive statistics were run on the STEBI-B as a whole, as well as for the 
personal science teacher efficacy (PSTE) and science teacher outcome expectancy (STOE) 
subsections. Table 5 shows the results of the SPSS analysis.

From an initial review of the data, it appears that the students appeared to become more 
confident in their science teaching efficacy as well as the outcome expectancy for their 
students. To test whether the changes are due to chance or potentially a result of the course, 
we examined the scores using a dependent samples t-test and tested for treatment effect 
size using Cohen’s d (Table 6).

The results from the quantitative analysis, as illustrated in Table 6, indicate there is sta-
tistical significance with large effect size in both the overall self-efficacy and the personal 
science teaching efficacy (PSTE) subscale. No statistical significance and a small effect size 
was observed with science teaching outcome expectancy (STOE). This finding indicates 
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preservice teachers’ general confidence had improved but remain mostly unchanged for 
student outcomes based on their teaching.

Qualitative findings  As we began code our data, we identified trends that resulted in four 
category codes, which are defined in Table 7.

After placing each qualitative response into one of these four categories, further 
descriptive codes that were more unique in nature were assigned to help us make sense of 
specific influences on the preservice teacher’s self-efficacy. These codes include course-
specific practices (NOS, 5E, SSI) and elementary classroom-based experiences (student 
engagement, hands-on learning). After identifying these descriptive codes, we coded the 
responses as they connected to Bandura’s four sources of self-efficacy (vicarious experi-
ences, mastery experiences, social persuasion, affective responses) to determine the source 

Table 5   Descriptive statistics for 
STEBI-B

Construct N Pretest
Mean (SD)

Posttest
Mean (SD)

Standard Error of 
Measurement

Pretest Posttest

Overall STEBI 22 3.50 (0.392) 3.91 (0.233) 0.0835 0.0496
STOE 22 3.61 (0.505) 3.75 (0.345) 0.108 0.0735
PSTE 22 3.43 (0.581) 4.03 (0.322) 0.124 0.0688

Table 6   Comparison of pre and post intervention scores on the STEBI-B using a paired t-test

Construct Mean Change (Standard 
Deviation)

t p-value Effect size (Cohen’s d)

Overall STEBI .401 (.389) 4.932 p < . 001 1.48 (large)
STOE .136 (.429) 1.490 .151 0.32 (small)
PSTE .600 (.691) 4.074 p < . 001 1.28 (large)

Table 7   Category codes with definitions

Code Definition

Experiencing pedagogy as a student In the pre-course question responses, this code was assigned 
to past experiences of how science was taught during preser-
vice teachers’ K-12 schooling. In the post-course question, 
however, the definition of those code shifted to focus on past 
experiences of how science was taught during the methods 
course when the preservice teachers were acting as students 
to learn the pedagogy

Content knowledge The preservice teacher’s understanding of science content
Interest/passion Enjoying science and/or wanting to share that joy with students
Enacting pedagogy as a teacher Experiences of the preservice teacher facilitating science in 

their elementary practicum classroom
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of influences on self-efficacy. In addition to assigning the codes, we also noted whether the 
response expressed positive or negative feelings toward teaching elementary science.

While analyzing the qualitative data, there were times where we assigned multiple cat-
egorical codes. For instance, in the response below, preservice teacher #6 explains that 
while they feel more confident in their abilities to teach science, they recognize the need to 
develop a deeper understanding of content.

I feel that I will be confident in my implementation of engaging science lessons. I do 
need to work on my content knowledge, however. This class provided me with many 
tools and resources to help me be successful (formative assessments, SSI activities, 
etc.).

This example was coded as vicarious experiences being the source of positive feelings 
toward teaching science that were developed as the preservice teacher engaged with peda-
gogy as a student, as well as negative feelings toward content knowledge.

In addition to the categorical codes, we used descriptive codes to identify how the meth-
ods course, and specifically SSI, was influential in the preservice teachers’ beliefs about 
their science teaching self-efficacy. The quantities for the most frequent influences are pre-
sented in Table 8.

Table 8 illustrates SSI as the most frequently mentioned strategies the preservice teach-
ers in the course identified as influential to their confidence toward teaching science in 
elementary school. There were often more than one strategy mentioned in each response, 
which accounts for the difference in values between the number of preservice teachers in 
the course and the number of times a strategy is mentioned.

In addition to providing overviews of trends in the qualitative responses, we would also 
like to illustrate how the qualitative responses highlight growth in preservice teachers’ 
science teaching self-efficacy. In Table 9 we provide evidence for how SSI was explicitly 
identified as influential for some of these preservice teachers.

Discussion

Due to the limited instruction focused on SSI in the elementary context, it is a safe assump-
tion that elementary science methods courses do not typically include SSI. With research 
question one, our goal was to identify how elementary preservice teachers’ science teach-
ing self-efficacy changed when they did have the opportunity to engage with SSI during 
their methods course. Due to the existing perception that SSI is too complex for elementary 

Table 8   Most frequent positive 
post-course influences on science 
teaching self-efficacy

Descriptive code Number of 
explicit mentions

Socioscientific issues (SSI) 7
Hands-on activities (general) 6
5E inquiry model 4
Nature of science (NOS) 2
Formative assessments 2
Engagement 2
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instruction (Kılınç et  al. 2013) we wondered if incorporating it into the methods course 
would deter preservice teachers from wanting to teach science, thus negatively influenc-
ing their self-efficacy. Our quantitative data, however, illustrates positive changes in over-
all science teaching self-efficacy and PSTE, which were statically significant with a large 
effect size. While it is common for participation in science methods courses to result in an 
increase in self-efficacy (e.g. Webb and  LoFaro  2020), our quantitative results illustrate 
this is true for courses that engage preservice teachers with SSI.

Additionally, the quantitative data did not show statistical significance with STOE. It 
is not uncommon for studies focused on improving science teaching self-efficacy to not 
see a significant improvement in the scores associated with STOE (e.g. Kırık 2013). 
Research that emphasizes field-experiences, however, have shown a tendency to show 
slight increases in STOE (e.g. Flores 2015). Our quantitative results regarding the lack of 
significance with STOE is somewhat expected since we were not focused on field-based 
experiences, but more on how the engagement with SSI in the methods course influenced 
general self-efficacy.

As we coded our qualitative data, we found the shift of sources of self-efficacy as well 
as the influences to be noteworthy. Specifically, we noted how the pre-course findings illus-
trate three preservice teachers mentioning content knowledge to support their negative 
self-efficacy, while the post-course qualitative findings had five students mention content 
knowledge as a source of low self-efficacy. Content knowledge is a common reason men-
tioned for low confidence in science teaching (Menon and Sadler 2016), but this increase 
was interesting. We believe the preservice teachers may not have been aware of their lack 
of content knowledge until they began to engage with content in the course, which is why 
we saw more preservice teachers acknowledge science content as an influence for low self-
efficacy. Also noteworthy was the shift in sources of self-efficacy. The pre-course question 
illustrated preservice teachers drawing from their experiences as students in K-12 environ-
ment as influential to their self-efficacy, but at the end of the course, their developed under-
standing of pedagogy through vicarious experiences in the course was the main source 
of positive self-efficacy. This demonstrates how valuable modeling lessons for preservice 
teachers can be, especially when it is unclear of what they are observing while in their field 
experiences.

As we analyzed our data concerning influences on positive self-efficacy, we noted that 
SSI was the most frequently mentioned positive influence, followed by general hands-on 
activities and the 5E instructional model. This is optimistic for SSI since the design of the 
course was not to favor one pedagogical approach over the other, but to provide a variety of 
instructional practices throughout the semester that may be used in future science instruc-
tion. The findings that illustrate SSI as most influential provides evidence for how impact-
ful this approach to science teaching may be for elementary preservice teachers and their 
future students.

Implications

The qualitative data in our study revealed that despite SSI’s history of improving science 
content knowledge with other populations (such as with high school students in Sadler, 
Romine, & Topcu,  2016), simply modeling SSI lessons during a methods course had 
more pedagogical than content knowledge influences on confidence with science teaching. 
Since a lack of science content knowledge is a common stimulus for low science teaching 
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self-efficacy (Menon and Sadler 2016), there is room for improvement in how SSI is pre-
sented during science methods courses. If future studies have aims to utilize SSI for the 
purpose of improving content knowledge, science teacher educators should explore how 
placing explicit emphasis on the content associated with the SSI influences confidence 
regarding science content knowledge.

In addition to a content knowledge emphasis, we would also like to note the need 
for experiences teaching science that includes SSI and other influential pedagogical 
approaches as identified by these preservice teachers. In the post-course question, one pre-
service teacher called attention to the need for practice enacting science before s/he felt 
more confident with their abilities to teach science in their own classroom. This finding 
has implications for future teacher educators who wish to improve science teaching self-
efficacy through SSI and identifies a potential need to provide opportunities for teaching 
SSI. While microteaching opportunities have been shown to improve self-efficacy (Cinici 
2017) and may be a practicable option for SSI in methods courses, we argue for authentic 
teaching of SSI in the elementary context to provide opportunities to gain mastery experi-
ences with the pedagogical approach.

Conclusion

The present study found that having vicarious experiences with SSI during an elementary 
science methods course positively influenced preservice teachers’ general science teaching 
self-efficacy. Some evidence presented in the findings, however, reveals identifying effica-
cious influences through SSI is only the first step to improving elementary science teach-
ing, with the next step in this process involving opportunities to develop content knowledge 
and engage in mastery experiences facilitating SSI. With the existence of SSI being lim-
ited in elementary classrooms, preservice teachers are often not exposed to this approach. 
Providing opportunities to engage with SSI during methods courses will not only improve 
self-efficacy but will also introduce a rigorous approach to science instruction preservice 
teachers would otherwise miss. We believe this investigation provides some guidance 
in how science methods courses for future elementary teachers can be leveraged to sup-
port confidence with science instruction, pedagogical advances in general, and SSI-based 
instruction in particular.
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