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Abstract

Socioscientific issues (SSI) are contentious and ill-structured societal issues with substantive
connections to science, which require an understanding of science, but are unable to be
solved by science alone. Consistent with current K-12 science education reforms, SSI based
teaching uses SSI as a context for science learning and has been shown to offer numerous
student benefits. While K-12 teachers have expressed positive perceptions of SSI for
science learning, they cite uncertainty about how to teach with SSI and lack of access to SSI
based curricular materials as reasons for not utilizing a SSI based teaching approach. In
response to this need we developed and taught a multi-phase SSI Teaching Module during a
Science Methods course for pre-service secondary teachers (PSTs), designed to 1) engage
PSTs as learners in an authentic SSI science unit; 2) guide PSTs in making sense of an SSI
approach to teaching and learning; and 3) support PSTs in designing SSI-based curricular
units. To share our experience with the Teaching Module and encourage teacher educators
to consider ways of adapting such an approach to their pre-service teacher education
contexts, we present our design and resources from the SSI Teaching Module and describe
some of the ways PSTs described their challenges, successes, and responses to the
experience, as well as considerations for teacher educators interested in introducing PSTs to
SSI.

Introduction

Socioscientific issues (SSI) based teaching is a pedagogical philosophy consistent with
current reform movements in K-12 science education (Zeidler, 2014b). SSI are societal
issue[s] with substantive connections to science ideas (Sadler, Foulk, & Friedrichsen, 2017,
p. 75), which lack structure, are controversial in nature, and for which science understanding
is necessary but insufficient to offer complete solutions (Borgerding & Dagistan, 2018;
Kolstø, 2006; Owens, Sadler, & Friedrichsen, 2019; Simonneaux, 2007). Because they are
values-influenced, lack clear solutions, and bear significant, and often conflicting,
implications for society, SSI tend to be contentious (Zeidler, 2014a).

Studies of SSI-focused learning contexts have identified many learner benefits. Students
who participated in SSI-based learning experiences have demonstrated gains in
understanding of science ideas (Dawson & Venville, 2010, 2013; Sadler, Klosterman, &
Topcu, 2011; Sadler, Romine, & Topçu, 2016; Venville & Dawson, 2010), nature of science
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(Khishfe & Lederman, 2006; Lederman, Antink, & Bartos, 2014; Sadler, Chambers, & Zeidler,
2004); and scientific practices, such as modeling (Peel, Zangori, Friedrichsen, Hayes, &
Sadler, 2019; Zangori, Peel, Kinslow, Friedrichsen, & Sadler, 2017) and argumentation
(Venville & Dawson, 2010). Beyond these traditional learning outcomes, studies have also
identified benefits such as improved reasoning skills (Kolstø et al., 2006; Sadler et al., 2004;
Sadler & Zeidler, 2005; Zeidler, Applebaum, & Sadler, 2011); moral, ethical, and character
development (Fowler, Zeidler, & Sadler, 2009; H. Lee, Abd‐El‐Khalick, & Choi, 2006); and
increased enthusiasm and interest within science learning contexts (M. K. Lee & Erdogan,
2007; Saunders & Rennie, 2013).

The role of classroom teachers is of primary importance in facilitating reform-oriented learner
experiences (Bybee, 1993) such as those based on SSI. Research has revealed that many
classroom teachers hold favorable perceptions of SSI; however, despite some K-12 science
teachers’ recognition of potential benefits to learners, and acknowledgements of the
subsequent importance of incorporating SSI into science classroom contexts, research
indicates that K-12 science teachers struggle to incorporate an SSI-focused pedagogy in
their classrooms, and those who utilize SSI tend to do so infrequently and superficially (H.
Lee et al., 2006; Lumpe, Haney, & Czerniak, 1998; Sadler, Amirshokoohi, Kazempour, &
Allspaw, 2006; Saunders & Rennie, 2013). Three notable explanations for teachers’ omission
of SSI-focused activities from their classrooms are: teachers’ unfamiliarity, lack of
experience, and/or discomfort with an SSI-focused teaching approach (H. Lee et al., 2006;
Sadler et al., 2006; Saunders & Rennie, 2013); teachers’ limited access to SSI-focused
curricular resources (Sadler et al., 2006); and discrepancies between teachers’ perceptions
of SSI and the philosophical basis of the pedagogy (Hansen & Olson, 1996; H. Lee et al.,
2006; Sadler et al., 2006).

While a small number of prepared curricular resources for SSI have begun to be made
available to teachers (cf. Kinslow & Sadler, 2018; Science Education Resource Center; The
ReSTEM Institute; Zeidler & Kahn, 2014a), practical access to SSI curricula remains limited.
Literature around SSI features an array of project-specific SSI-focused curricular resources
on a variety of topics (Carson & Dawson, 2016; Christenson, Chang Rundgren, & Höglund,
2012; Dawson & Venville, 2010; Eilks, 2002; Eilks, Marks, & Feierabend, 2008; Friedrichsen,
Sadler, Graham, & Brown, 2016; Kolstø, 2006; Lederman et al., 2014; H Lee et al., 2013;
Peel et al., 2019; Sadler & Zeidler, 2005). However, only very few of the studies (Eilks, 2002;
Friedrichsen et al., 2016; Zeidler et al., 2011) have focused on the process or products of
SSI curricular design and the curricula from this research generally have not been distributed
for classroom use. In addition, research has demonstrated the potentially transformative
power to teachers of engaging in the design of reform-oriented, including SSI-focused,
curricular resources (Coenders, Terlouw, Dijkstra, & Pieters, 2010; Eilks & Markic, 2011;
Hancock, Friedrichsen, Kinslow, & Sadler, 2019; Zeidler et al., 2011).
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In view of the demonstrated discrepancy between teachers’ perceptions and enactment of
SSI; limited access to SSI curricular resources; the transformative value of engaging in
reform-oriented curricular design; and the potential of SSI-based pedagogy to promote
reform-oriented learning experiences; we view supporting teachers in the design of SSI-
oriented curricula as a promising approach to educational reform. This project reflects that
view. We sought to support pre-service science teachers (PSTs) in their uptake of SSI-based
teaching in a Science Methods course through our design and teaching of an SSI Teaching
Module intended to: 1) engage PSTs as learners in an authentic SSI science unit; 2) guide
PSTs in making sense of an SSI approach to teaching and learning; and 3) support PSTs in
designing SSI-based curricular units. The purpose of this paper is to describe our Teaching
Module and share related resources with teacher educators, as well as to provide some
examples of PSTs’ challenges, successes, and responses to the experience. It is our hope
that the Teaching Module will serve as an inspiration for teacher educators interested in
supporting future science teachers’ uptake of SSI.

SSI-TL – A Framework to Operationalize SSI-Based Pedagogy

Our group has developed the SSI Teaching and Learning (SSI-TL) Framework (Sadler et al.,
2017) for the purpose of supporting teachers’ uptake of SSI-based teaching. Intended as a
guide for classroom teachers, the SSI-TL framework highlights elements we consider to be
essential to teaching science with SSI, while also remaining highly adaptable to various
subdisciplines, courses, and classroom contexts in K-12 science education. SSI-TL is one
instantiation of SSI-based teaching, developed from multiple projects that utilized research-
based SSI frameworks featured in previous literature (Foulk, 2016; Friedrichsen et al., 2016;
Klosterman & Sadler, 2010; Presley et al., 2013; Sadler, 2011; Sadler et al., 2015; Sadler et
al., 2016). This project contributed to the development of SSI-TL, and we drew from an
intermediate version of the framework throughout the project (See Figure 1).

Figure 1 (Click on image to enlarge)

SSI-TL Framework

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-1.jpg
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SSI-TL specifies requisite components of SSI-based learning experiences, the sum total of
which are necessary for a complete SSI-TL curricular unit. Such a unit consists of a
cohesive, two- to three-week sequence of lessons designed around a particular SSI, to
promote students’ achievement of a defined set of science learning objectives. Within any
SSI-TL curricular unit, a focal SSI is foregrounded in the curricular sequence and revisited
regularly throughout the unit, in order to serve as both motivation and context for learners’
engagement in authentic science practices and sensemaking about science ideas. A
continuous focus on the selected SSI also guides students in exploration of societal
dimensions of the issue; that is, the potential impacts of the issue on society, such as those
of a social, political, or economic nature. Participation in an SSI-TL unit is intended to engage
students in sensemaking about both the relevant science ideas and the societal dimensions
of the issue. Student learning in SSI-based teaching is assessed with a culminating project in
which learners synthesize their understanding of scientific and societal aspects relevant to
the issue. In this project, our intermediate version of the SSI-TL framework served as both a
representation of SSI-based teaching and a tool to support PSTs’ uptake of the approach.

The SSI Teaching Module in a Methods Course

Project Context, Goals, and Audience

The project described in this paper consisted of a six-week SSI Teaching Module that was
implemented during a semester-long Science Methods course for secondary PSTs. The
Science Methods course was the last in a sequence of three required methods courses in an
undergraduate secondary science education program, and occurred immediately prior to the
student teaching experience. The focus of the 16-week course was curricular planning and
development, and the primary course goal was that PSTs would be able to design a coherent
secondary science curricular unit, consisting of a two- to three-week sequence of related
lessons organized around selected NGSS performance expectations. The purposes of the
six-week SSI Teaching Module were to facilitate PSTs’ familiarity with SSI-based teaching; to
explicate and challenge, as appropriate, PSTs’ perceptions about SSI; and to promote PSTs’
learning about SSI-based science teaching, as evidenced by their ability to develop cohesive
science curricular units consistent with the SSI-TL framework.

A cohort of 13 PSTs in their final year of undergraduate coursework completed the SSI
Teaching Module during Fall 2015. The first author developed and taught the SSI Teaching
Module and the Science Methods course and conducted assessment of PSTs’ work in the
course. The second author served in an advisory capacity during design, enactment, and
assessment phases of the Teaching Module and Methods course. Both the second and third
authors served as advisors during the writing stages of the project.

Project Design
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The SSI Teaching Module consisted of three distinct phases, in which PSTs engaged with
SSI-based science education from the perspectives of learner, teacher, and curriculum
maker. (See SSI Teaching Module Schedule, below). In the first phase of the SSI Teaching
Module, PSTs participated as learners of science in a sample secondary science unit
designed using the SSI-TL framework, learning science content which was contextualized in
an authentic SSI. (See SSI units for secondary science at our project website:
http://ri2.missouri.edu/ri2modules.) In the second phase of the SSI Teaching Module, the
PSTs spent time considering their SSI learning experience, this time from a teacher
perspective, with explicit attention to the SSI-TL framework and key components of the
sample SSI unit. Finally, in the third phase, the PSTs created SSI-based curricular units for
use in their future secondary science classrooms. In all phases of the SSI Teaching Module,
PSTs were asked to engage in personal reflection about their perceptions of SSI and its
potential utility in their future teaching practice, with various writing prompts used during
class, reflective writing assignments, and in-class discussion. More detailed description of
each phase of the SSI Teaching Module follows (See Table 1).

Table 1 (Click on image to enlarge)

SSI Teaching Module Schedule

SSI Teaching Module – Phase 1: Learning Science with SSI

The first phase of the SSI Teaching Module focused on PSTs’ engagement with a sample
SSI-TL unit. The sample unit was developed for an Advanced Exercise Science course at
the secondary level, using NGSS standards relevant to the topic of energy systems, and
presented through a nutritional science lens. The focal SSI for the nutrition unit was taxation
of obesogenic foods. The SSI nutrition unit, as representation of the SSI-TL approach,
engaged PSTs in several learning activities appropriate for incorporation into their own
secondary-level SSI curricular unit designs. During this phase PSTs explored societal
dimensions of the issue and engaged in sensemaking about the relevant science ideas, just
as secondary students would do. Find the complete “Fat Tax” SSI-TL unit plan on our project
website: http://ri2.missouri.edu/ri2modules/Fat Tax/intro.

The nutrition focus of the sample SSI unit was purposely selected for several reasons. First,
this choice of topic leveraged the first author’s personal background and interest in nutritional
sciences. Second, a pair of teaching partners in a local secondary school had approached

http://ri2.missouri.edu/ri2modules
https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Table-1-2.jpg
http://ri2.missouri.edu/ri2modules/Fat%20Tax/intro


6/19

the first author for help with preparing a unit for a new course they would be teaching. Finally,
this topic offered opportunities for the methods students who had content backgrounds in
different science disciplines to see the integration of diverse science ideas, and to build upon
their own content knowledge. The SSI nutrition unit and the secondary course for which it
was prepared represented authentic possibilities for PSTs’ future teaching assignments.

As specified in the SSI-TL framework, the SSI nutrition unit was introduced with a focal SSI.
PSTs began by reading an article about a proposed “fat tax,” and were then asked to
articulate and share ideas about the issue, providing reasoning to support their positions.
Various positions were proposed, and a lively discussion followed. “Henry,” who had
previously worked in a grocery store, shared initial support for the tax, justified by his
personal observations of patterns in consumer buying habits. “Gregg” pushed back on what
he considered to be stereotyping in Henry’s example, and argued that taxation of groups of
food items toward controlling consumer choice was not within the purview of government
agencies and could place an unnecessary burden on population subgroups such as college
students and young families, who might depend on convenience foods during particular life
phases. Various PSTs shared about personal and family experiences linking nutrition and
health, which highlighted the challenge of defining “healthful” nutrition. The result of this
introductory activity was PSTs’ recognition of their need to better understand both scientific
and societal dimensions of the issue.

Because societal dimensions of SSI are a key focus of SSI-based teaching, and because
research indicates that science teachers may struggle most with this component of SSI
(Sadler et al., 2006), the relevant social aspects of the nutrition focal SSI were heavily
featured in the SSI Teaching Module. An example of a nutrition lesson that emphasized
societal dimensions of the focal SSI was one that incorporated an SSI Timeline activity
(Foulk, Friedrichsen, & Sadler, 2020). In small groups, PSTs explored historically significant
nutrition recommendations, summarizing their findings and posting them on a collaborative
class timeline. Then the PSTs discussed their collective findings, comparing and contrasting
nutrition recommendations through the years, and proposing significant historical events that
may have impacted recommendations. Next, the small groups reconvened to research
scientific, political, and economic events, which had been selected for their historical
significance to nutritional health. PSTs summarized the impact of their assigned events, color
coded according to the nature of impacts on historical nutritional recommendations. The
result was a very engaged group of learner-participants, and a great deal of discussion about
their new understandings of nutrition policy. Following the introduction of the issue and
participation in this timeline activity, PSTs expressed an awareness that meaningful
interpretation and assessment of commonly shared nutrition advice (e.g., “eat everything in
moderation” or “avoid cholesterol and saturated fat”) depends on an understanding of
scientific ideas about nutrition. Specifically, the PSTs recognized their need to be able to
make sense of the structure and function of nutrition macromolecules and their significance
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in metabolic pathways. As learners, PSTs benefitted from this activity by identifying science
concepts they needed to know in order to address the focal issue (See Figure 2 and Figure
3).

Figure 2 (Click on image to enlarge)

SSI Timeline Activity

Figure 3 (Click on image to enlarge)

SSI Timeline Categories of Societal Dimensions

SSI Teaching Module – Phase 2: Teaching Science with SSI

The second phase of the SSI Teaching Module allowed PSTs to reflect on their learner
experiences with the SSI nutrition unit, from the perspective of teachers. After participating in
selected portions of the SSI nutrition unit, the PSTs began the process of unpacking their
experience and making sense of the teaching approach. They were first asked to inspect the
SSI-TL framework, and then they received written copies of the SSI nutrition unit for
comparison. In small groups PSTs discussed elements of the framework they were able to
distinguish in the nutrition unit, as well as the purposes they saw for each activity they had
identified. A whole class discussion of the unit resulted in a mapping of the unit to the SSI-TL
framework (See Figure 4).

Figure 4 (Click on image to enlarge)

Unit Map

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-2.jpg
https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-3.jpg
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In another lesson during the second phase of the SSI Teaching Module, a whole class
discussion of the philosophical assumptions of the SSI-TL framework helped PSTs to
consider broader educational purposes of the approach (Zeidler, 2014a). The instructor
again provided a copy of the framework and asked PSTs to consider ways it compared and
contrasted to their experiences as learners of science, and their ideas about teaching
science. During the discussion, “Travis” shared, “I would’ve eaten this up as a high school
student, because I didn’t always like science classes. I think connecting science to real life is
a great way to reach students who might not like science otherwise.” Conversely, “Dale”
expressed his concerns about shaking up tried and true teaching methods in his
subdiscipline, arguing that there are more beneficial ways to teach than forcing science
learning into SSI: “Everything we teach at the high school level for physics was settled 200
years ago. Why should students spend time looking at news stories and history?” The group
revisited these conversations about educational philosophy and socioscientific issues
frequently.

Following a whole class discussion about the SSI-TL framework and nutrition unit as an
exemplar, PSTs used the framework to collaboratively analyze examples of externally
created SSI-focused curricula. Small groups identified components of SSI-based teaching
such as the focal issue, opportunities to consider societal dimensions of the issue, and
connections to relevant science ideas. (Friedrichsen et al., 2016; Schibuk, 2015; Zeidler &
Kahn, 2014a, 2014b, 2014c). Finally, individual PSTs completed a structured analysis of
these assigned SSI curricular units. This activity served to further help the PSTs in identifying
key components of SSI-based science curricula, and to see varied ways that classroom
activities, lessons, and units might be created to align with the approach. See the analysis
rubric tool designed to support PSTs’ individual curricular analyses (See Figure 5).

Figure 5 (Click on image to enlarge)

Curriculum Analysis Rubric

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-4.jpg


9/19

SSI Teaching Module – Phase 3: Designing SSI Curricula

The third and final phase of the SSI Teaching Module focused on curricular design. Because
curricular design was the primary goal of the Science Methods course, activities prior to the
SSI Teaching Module had been designed to engage PSTs in utilizing NGSS and other
educational standards, as well as in structuring and planning for meaningful learning
activities in secondary science classrooms. This phase of the SSI Teaching Module was
designed to build upon the PSTs’ prior experiences with elements of curriculum planning,
and to integrate them with the activities of the previous phases of the module.

Over a series of lessons, in various formats, and with numerous feedback opportunities, the
PSTs were supported in their development of a cohesive SSI-focused curricular unit
designed around the SSI-TL framework, which served as the culminating course project.
With regular instructor feedback, in both in-class collaborative settings and as out-of-class
assignments, PSTs selected topics applicable to their science certification areas,
brainstormed potential focal SSIs in which to contextualize their science units, and identified
NGSS standards most relevant to their topics. In addition to feedback from both instructor
comments and class discussions, PSTs used several resources intended as tools to guide
their process, including the SSI-TL framework, written requirements for the SSI Curriculum
Design task, access to the SSI nutrition unit from phase one of the SSI Teaching Module,
and an electronic template in which to create their units (See Figure 6).

Figure 6 (Click on image to enlarge)

Curriculum Design Task Requirements

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-5.jpg
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All activities in phase three of the SSI Teaching Module served to help PSTs draft detailed
unit overviews consisting of a two- to three-week sequence of lessons with multiple detailed
lesson plans, specifically focused on introducing the focal SSI, exploring societal dimensions
of the issue, and activities for mastery of related science content ideas. Assessment of PSTs’
units was based upon a detailed scoring rubric collaboratively constructed with the PSTs
during the third phase of the Teaching Module. Together the course instructor and PSTs used
the Curriculum Design Task Requirements and the SSI-TL framework, as well as the
Curriculum Analysis Rubric, to prioritize elements and characteristics of SSI units. Finished
units were later assessed for alignment to the SSI-TL framework in terms of unit structure,
principles of SSI, and general quality of activities and lessons. See the scoring rubric for the
unit design task, below. Note also that NGSS-aligned lesson plan design was a requirement
for the PSTs in a previous methods course and continued as an expectation throughout
PSTs’ education program. Selected PSTs’ SSI unit design products are summarized (See
Figure 7 and Table 2).

Figure 7 (Click on image to enlarge)

SSI Unit Design Task – Scoring Rubric

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-6.jpg
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Table 2 (Click on image to enlarge)

Table of Selected PST Curricular Units

 

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Figure-7c.jpg
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https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Table-2b.jpg
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Discussion & Conclusion

In this project, we sought address the tension between K-12 science teachers’ favorable
perceptions of SSI-based pedagogy and their simultaneous unlikelihood to utilize SSI in their
science classrooms. Specifially, we designed and implemented an SSI Teaching Module
intended to leverage the transformative potential of the curriculum design process, in an
effort to address commonly cited barriers to SSI-based pedagogy enactment, including:
unfamiliarity or discomfort with SSI-based teaching; lack of access to SSI curricular
resources; and misalignment between teachers’ perceptions and the pedagogical philosophy
of SSI. We observed several specific examples of favorable impacts for the PST participants
in this experience.

First, PSTs expressed excitement about learning with SSI. In a whole class conversation
following phase one of the teaching module, Adam described his positive experience as a
learner of SSI. Referring specifically to the use of SSI and related societal dimensions in the
learning experience, he commented, “I think as a [secondary] student I would’ve been, like,
sucked in from the very first day of the nutrition unit.” Adam’s sentiment echoed the
enthusiasm that Travis had clearly demonstrated during phase one of the SSI Teaching
Module. Having previously spoken to the first author privately regarding his uncertainty about
a career path in education, Travis exceeded task expectations during the learner phase of
the project. In ways that were atypical for him, Travis assumed leadership responsibilities for
his group, encouraging his peers to explore and make connections among science and
societal dimensions of the issue they were studying. On one occasion, Travis stayed after
class to make additional contributions to the collaborative activity from that day’s lesson,
describing to the first author his own engagement during participation in the SSI nutrition unit
in class. During a whole class discussion in phase two of the SSI Teaching Module, Travis
spoke favorably of his firsthand experience with SSI and enthusiastically shared with his

https://innovations.theaste.org/wp-content/uploads/sites/11/2020/05/Table-2b.jpg
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peers his perception of the potential for SSI to promote learner engagement, particularly for
those students who, like himself, are likely to find traditional K-12 science coursework
unenjoyable.

Second, PSTs expressed enthusiasm for teaching with SSI during phases two and three of
the SSI Teaching Module. In class conversations about the SSI-TL framework as well as in
written reflections about SSI unit design required with the Unit Design Task, multiple PSTs
expressed enthusiasm for SSI and plans to use it, despite its challenges. For example, after
designing his unit, “Cooper” wrote, “I found that creating this [SSI] unit about waves was
challenging, but also sort of exciting, because it makes me think about how much I’m looking
forward to being a teacher.” Similarly, during our whole class discussion about the
philosophical underpinnings of SSI, Adam repeatedly expressed his perception of the value
of teaching science with SSI. Adam’s SSI curricular unit design was exceptional for his
thoughtful choice of issue and the complex connections he made among science ideas and
societal dimensions related to the issue, and his comments throughout the learner
experience indicated his consideration of the challenges and possible solutions to utilizing
SSI in the classroom. During his third year of teaching, Adam reached out to the first author
to describe his own use of SSI-based pedagogy and asked for help in supporting veteran
teachers in his department to take up the approach. Adam expressed a highly favorable view
of teaching with SSI, and the project seemed to prepare him to do so.

Finally, PSTs demonstrated success in designing coherent SSI-TL curricular resources.
Consistent with our framework, we considered an SSI unit to be successfully designed if it
met the criteria specified in the Curriculum Design Task and Scoring Rubric, by including
essential elements and characteristics of SSI and by representing the intent of the approach.
Regarding elements and characteristics of SSI and by representing the intent of the
approach. Regarding elements and characteristics, a unit overview was required, with
specific reference to the science topic and related standards from NGSS, a thorough
explanation of pertinent science ideas, and the selected focal SSI in which the unit was
contextualized. The overview would also include a brief timeline describing a coherent
sequence of lessons related to the topic. In addition, units were to include detailed plans for
three specific types of lesson: introduction of the focal issue, exploration of societal
dimensions of the issue, and explicit sensemaking about science ideas. Finally, a successful
unit would describe plans for assessment, including requirements for a culminating unit
project in which learners would demonstrate understanding of science ideas and societal
dimensions related to the issue. Throughout the unit design, the selected SSI would feature
prominently, and activities would allow for students’ meaningful sensemaking about the
science ideas and societal dimensions relevant to the issue.

With participation in the SSI Teaching Module, support from their instructor, and interactions
with the learning community in their methods course, each of our participant PSTs satisfied
the requirements of the unit design task and designed curricular units consistent with the
SSI-TL framework. PSTs were able to identify learning standards relevant to their selected
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science topics, provide explanations of their topics, and contextualize science learning
opportunities within authentic, real-world issues. In addition, PSTs were able to create broad,
cohesive overviews of their units, as well as detailed plans for specific lessons. Most notable
with regard to the emphasis on SSI, PSTs were able to select relevant, appropriate
socioscientific issues for their topics, and to thoughtfully weave these issues into their unit
designs. PSTs reflected about general struggles related to selecting focal issues or
integrating science ideas and societal dimensions, and the experiences in the SSI Teaching
module that they found especially helpful, such as small group discussions during the
planning process, and peer feedback on the drafts of their units.

Consistent with current calls for science education reform, we know SSI offer valuable
opportunities for student learning, and we believe SSI curriculum design to be a beneficial
way to support teachers’ uptake of SSI-based teaching. Furthermore, we view teacher
education to be an appropriate context to support pre-service and early career teachers’ in
making sense of and adopting the approach. We share the design of SSI Teaching Module to
support other teacher educators in innovating pre-service methods courses toward
promoting PSTs’ uptake of SSI.
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