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Abstract
The use of cases has been promoted as a promising instructional method for creating authentic learning
environments. However, the development and implementation of the best instructional strategies for
effective use of cases still require further research. This paper addresses some of these gaps by proposing
an emergent instructional model to be grounded in constructivism and current instructional models for
case-based pedagogy. The model was implemented in a science methods course for elementary education
prospective teachers. The participants engaged in several activities for four cases such as participating in
online and classroom discussions and writing reflection papers. In this paper, first, we will present the
connection between the pedagogy and teacher education; second, we will introduce the theoretical
framework with implications for the instructional model; then, we will present some examples of learning
experiences that should be included in a constructivist case-based learning environment with the
proposed instructional model. Lastly, we will present findings from a study wherein the proposed model
was applied to support prospective teachers’ socioscientific issue-based teaching and learning, and
discuss implications for research and practice.
Keywords: case-based pedagogy, teacher education, instructional model

INTRODUCTION
Socio-scientific issues (SSIs) are defined as controversial social problems with conceptual and/or
technological relations to science (Sadler, 2004). Many researchers suggest the inclusion of SSIs in the science
classrooms since the integration of SSIs that incorporate daily-life problems provides opportunities for
developing scientifically-literate citizens (Driver, Newton, & Osborne, 2000; Evagorou, Jimenez-Aleixandre,
& Osborne, 2012). This study sought to extend the research in earlier grades by preparing prospective
elementary teachers to integrate SSIs in their future classrooms. By engaging SSIs in teacher education,
prospective teachers will learn about this approach for their classes and appreciate the value of making
science more relevant for students’ lives and more connected to other disciplines.
To help prospective teachers prepare for applying their knowledge and skills in their 21st-century classrooms
teacher educators should create authentic learning activities including the analysis of practice. Integrating
authentic experiences of what it means to engage with SSIs in informed ways into teacher preparation is an
important first step to help prospective teachers understand the value of SSI-based teaching and prepare
them for potential challenges of this approach.
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Socio-scientific issue-based instruction is similar in its teaching approach to case-based teaching in that they
both frame science content within a story (Latourelle, Poplawsky, Shmaefsky, & Musante, 2012). Thus, we
incorporated case materials related to SSI-based teaching and learning in a constructivist case-based learning
environment (CBLe) to support prospective teachers’ conceptualization of socio-scientific issue-based
teaching and learning (SSI-TL). The effects of the CBLe on prospective teachers’ conceptualization of SSI-TL
are shared in a larger study. The purpose of this conceptual paper was first, to identify critical characteristics
of a case-based learning environment from the literature on case-based pedagogy; second, to operationalize
strategies for effective use of cases in teacher education by designing an instructional model that
incorporated the identified guidelines; and third, to portray students’ experiences within the case-based
learning environment.
Case-based Pedagogy
The use of cases in teacher education is accepted as a promising instructional method for creating authentic
learning environments (Koury et al., 2009; Levin, 2001; Lundeberg, Levin, & Harrington, 1999). Case-based
pedagogy emulates real classroom environments, and thus enables students to think like teachers (Shulman,
1992). However, development and implementation of best instructional strategies for effective use of cases
still require further research (Zottmann et al., 2012) since most published studies “describe the potential of
the approach and provide descriptions of case systems” (Fitzgerald et al., 2009, p. 32) without providing
strong empirical evidence.
The use of cases in teacher education is an effective pedagogical strategy because cases provide an
opportunity for understanding the multifaceted nature of teaching and learning (Tippins, Nichols, & Dana,
1999). With case-based learning (CBL), students develop higher-order thinking and reflection skills by reading
and discussing complex, real-life scenarios (Butler, Lee, & Tippins, 2006).
Unsurprisingly, since the 1990s, advocates of case-based teaching have produced a large body of literature
highlighting its advantages (e.g. Harrington, 1995; Lundeberg et al., 1999; Shulman, 1991). However, there
are many challenges regarding case-based learning (CBL). A well-written story is not sufficient for successful
CBL. There are several core attributes of successful cases such as being: (a) relevant, (b) authentic, (c)
engaging, (d) instructional (Kim et al., 2006). There is a variety of approaches to developing and using
classroom cases in teacher education (Bryan & Tippins, 2006; Merseth, 1996), thus it is important to choose
appropriate cases for your targeted educational outcomes and adapt the cases to include these core
attributes.
Furthermore, prospective teachers may start with predispositions toward simplifying the situation and
identifying issues from a single perspective when they engage in a case reading. Prospective teachers’
reﬂective and critical thinking skills can be facilitated through discussions of the case (Butler et al., 2006;
Ertmer & Koehler, 2015). Online or face-to-face discussions play a very important role to be able to provide
opportunities to analyze case dilemmas from various perspectives and to restructure prospective teachers’
beliefs about teaching and learning. However, McLoughlin and Mynard (2009) noted that providing a course
material in an online platform may not result in higher levels of thinking.
There are several studies reporting the effects and comparisons of online and face-to-face case discussions
in the literature (Ertmer & Koehler, 2015; Mitchem et al., 2008; Weil, McGuigan, & Kern, 2011). Ertmer and
Koehler (2018) stated that the structure and facilitation of the discussion, as well as guiding questions and
responses by the facilitator should be specifically designed to provide effective case-based discussion
experiences. In this study, both online and in-class discussions are viewed as the primary tools to enhance
students’ learning (Ertmer & Koehler, 2015; Levin, 1995). Considering the increasing demand for online and
blended learning experiences of university students, today’s teacher educators must be well-equipped in
guiding discussions in both face-to-face and online contexts (Ertmer & Koehler, 2018).
Despite the challenges in case-based teaching and learning, many studies reported the benefits of using casebased pedagogy in teacher education (Angeli, 2004; Butler et al., 2006; Choi & Lee, 2009; Kim & Hannafin,
2008; Yoon et al., 2006); however, the lack of resources and instructional models to support teachers’ and
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curriculum designers’ work toward creating case-based learning experiences is a primary constraint limiting
the widespread use of the approach (Fitzgerald et al., 2009; Grossman, 2005; Zottmann et al., 2012).
This paper addresses some of these gaps by proposing an emergent instructional model to be grounded in
constructivism and current instructional models for case-based pedagogy (see Hemphill, Richards,
Gaudreault, & Templin, 2015; Kim et al., 2006). We present the instructional model that guided us in
developing a case-based learning environment, its learning activities, and the participants’ perceptions of the
model in the following sections.
THEORETICAL FRAMEWORK
Foundational learning theories provide the basis for understanding learning and for designing effective
learning environments. To assess the impact of case-based pedagogy, research designs should be built on
educational theories of student learning and researchers should question how cases are potentially affecting
students (Lundeberg & Yadav, 2006). Without understanding the case-based pedagogy from supporting
learning theories, analyzing its challenges, and identifying effective ways to use it would be impossible
(Kantar, 2013).
Case-based pedagogy is supported by constructivism (Hartfield, 2010) and by several other theories,
including cognitive flexibility and situated cognition (Blackmon, Hong, & Choi, 2007). The proposed model is
drawn from constructivism and its instructional principles. Savery and Duffy (1996) defined constructivism as
a philosophical view of how we come to understand or know. This philosophical view is commonly referred
to as constructivist theory because “constructivism makes general predictions that can be operationalized
and tested” (Schunk, 2008, p. 38). There are three key assumptions that characterize a constructivist
philosophical view. Savery and Duffy (1996) describe these assumptions as follows:
1. Knowledge is constructed from our experiences. What we understand stems from our interactions with
the content and the context.
2. Cognitive dissonance is the catalyst for meaning construction and determines the organization and nature
of what is learned.
3. People should be active in their learning process to be able to produce knowledge based on their beliefs
and experiences in situations, which differ from person to person (Schunk, 2008). Thus, knowledge
evolves through social negotiation.
These tenets provide the foundation for constructivist learning theory. However, constructivism is not a
unified theory (Schunk, 2008), and these tenets may be conceptualized differently in different types of
constructivism (e.g., radical, cognitive, contextual, or social constructivism). For example, social
constructivism emphasizes the importance of social negotiation and culture on knowledge construction more
than any other type of constructivism (Derry, 1999). While creating our design principles, we tried to bring
different perspectives of constructivism together to develop a better approach for the learning environment.
This concept of ‘developing learning environments’ and its connection to constructivism are presented in the
next section.
Developing a Constructivist Case-based Learning Environment
Wilson (1996) describes a constructivist learning environment as “a place where learners may work together
and support each other as they use a variety of tools and information resources in their guided pursuit of
learning goals and problem-solving activities” (p. 5). College educators are recommended to design
constructivist learning environments to allow learners to become active builders of knowledge so that they
can become lifelong learners (Sursock, Smidt, & Davies, 2010).
To be able to design effective constructivist learning environments, it is important to understand the link
between theory and practice. Constructivist educational researchers created many pedagogical strategies to
apply in teaching and learning (Brooks & Brooks, 1993; Driscoll, 1994; Jonassen, 1991). The general
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theoretical and practical constructivist consensus indicates that several core design principles are essential
in constructivist pedagogy (Brooks & Brooks, 1993; Honebein, 1996; Savery & Duffy, 1996). We will explain
some of these principles and how they inform the model in the following sub-sections.
Design principle 1: Embed learning in authentic and relevant contexts. We learn to be able to function more
efficiently in our world (Savery & Duffy, 1996). The purpose of any learning activity should be clear, and
learners should perceive and accept its relevance to their lives. For the social constructivists, authentic
experiences are very important because the individual may construct knowledge personally and mediate that
knowledge socially when we engage in authentic experiences (Doolittle & Camp, 1999).
To provide authentic activities, the case-based learning environment should encourage learners to focus on
the complexity and uncertainty of the real-world example. The learners should be provided with a role in
“selecting which information is relevant and finding a solution which suits their needs” (Herrington & Oliver,
1995, p. 257). More details about learning experiences that were featured in the learning environment are
presented in the Instructional Design Framework section.
Design principle 2: Embed learning in social experience. Constructivism suggests that social interaction
facilitates the development of socially relevant skills and mediated knowledge in terms of what is already
known (Tobin & Tippins, 1993). As an individual construct understanding in a social experience, this
experience may validate her knowledge structures, or it may contradict those structures. The importance of
a learning community where ideas are discussed and understanding deepened is critical to the design of an
effective learning environment (Savery & Duffy, 1996). Thus, the learning environment should encourage
collaboration between all individuals in a learning community (i.e., teachers and students or students and
students). The proposed model incorporates this principle by facilitating collaboration between students by
requiring them to prepare for analyzing via online discussions and sharing different perspectives during inclass discussions, and then suggesting a final solution and reflection on the proposed solutions.
Design principle 3: Provide experience in testing ideas against alternative views and encourage multiple
perspectives. In social constructivism, there is no special “truth,” just perceptual understandings that may
transpire being more suitable. In this context, knowledge is socially negotiated (Savery & Duffy, 1996).
Problems in a real-world context rarely have one exact answer. Thus, opportunities to engage in activities
that enable individuals to evaluate alternative solutions as a means of evolving their knowledge should be
provided in constructivist learning environments (Honebein, 1996).
Exploring an experience from multiple perspectives provides the student with a greater opportunity to
develop a more viable model of their experiences and understanding (Doolittle & Camp, 1999). This principle
has two implications for this study: (a) Case materials should allow learners to curate information from
different sources and examine issues from a variety of perspectives (Morrow, Epling, Terán, Sutphen, &
Novick, 2003), and (b) Case materials should allow for multiple correct responses and decision-making
opportunities. The instructor should make sure to ask guiding questions to consider different perspectives
during online and in-class discussions. This principle also has a strong connection to one of the practices of
socio-scientific reasoning, which is assessing issues from multiple perspectives (Sadler, 2014).
Design principle 4: Provide opportunities for reflection. The underlying view of constructivism assumes that
learners are active in their construction of knowledge and meaning (Doolittle & Camp, 1999). The key
outcome of this activity involves “students’ ability to explain why and how they solved a problem in a certain
way; to analyze their construction of knowledge and processes” (Honebein, 1996, p. 12). Student thinking
needs to be supported by providing time to think and evaluate the adequacy of required knowledge, create
connections to previous experiences, clarify their thinking processes.
This principle was incorporated in the case-based learning environment by requiring students to reflect upon
the whole process of their learning experience, and on their proposed solutions (Blackmon et al., 2007).
Guiding questions for the final analysis of the cases after online and classroom discussion provided
opportunities to reflect by asking students how their initial ideas evolved, and individual interviews included
questions about students’ reflections on their learning experience with cases.
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Design principle 5: Challenge and support the learner’s thinking by creating cognitive conflict. Since social
constructivism avoids any direct knowledge of reality, the primary role for the teacher is to guide students
to an awareness of their experiences and socially agreed-upon meanings (Doolittle & Camp, 1999). The
teacher plays multiple roles in a case-based learning environment such as challenging, supporting, and
guiding but not leading to a specific conclusion. This does not mean that any activity or any solution is
adequate. Instructors should value as well as challenge learners’ thinking (Savery & Duffy, 1996).
These five principles tremendously informed the instructional model, which we present in the following
section. Based on these principles, we see this instructional model as a guide to develop a case-based learning
environment consisting of selected information resources (e.g. case studies related to authentic socioscientific issues) to pursuit targeted learning goals (e.g. conceptualization of SSI-based teaching and learning).
INSTRUCTIONAL MODEL
Instructional models propose how to combine sets of different instructional strategies to create instructional
activities. There are different ways to plan instructional activities in a case-based learning environment (Choi
& Lee, 2009). Effective instructional models are based on learning theories, accordingly, we draw from
Harrington and Garrison’s (1992) concept of cases as shared inquiry and the aforementioned instructional
principles of constructivism. The current model comprises two sections: 1) design principles informing the
development of a case-based learning environment and 2) learning experiences in a shared inquiry process
(see Figure 1 and Sen (2017) for details).
In line with the constructivist roots of case-based learning, cases as shared inquiry approach requires
collaboration between the instructor and students. Hemphill et al. (2015) listed common strategies used in
this approach as (a) providing individual time for reflection, (b) engaging in group discussions, (c) sharing
ideas, and (d) reflecting on the learning process. In the following sections, we explain how we integrated
these strategies and case-based learning activities in the proposed model.
Phase 1: Inquiry Focus
The first phase of a shared inquiry process is selecting a focus for the inquiry. While the focus could be
anything that requires inquiry, a case can be used to initiate the shared inquiry (Harrington & Garrison, 1992;
Hemphill et al., 2015). To increase students’ interest and engagement in the inquiry process, case materials
should be relevant and authentic (Morrow et al., 2003). Authenticity can be increased when cases
incorporate the tasks, information, and problem-solving opportunities that mirror the real-life situations in
which the knowledge will be used in future practice (Brown, Collins, & Duguid, 1989; Herrington & Oliver,
1995).
To provide authentic activities, design principle one should be taken into consideration. Kim et al. (2006)
stated that to make a case content rich and complex, multiple correct responses, decision-making
opportunities, and explanations should be included. During the implementation of the model in this study,
we provided cases of real teachers’ classroom experiences which include dilemmas of socio-scientific issuebased teaching and relevant SSI cases to students’ daily lives (e.g. Appendix B, Zika virus case) for sustained
interest and motivation.
Phase 2: Space and Time for Consideration
In phase two, open space and time should be set for students (Hemphill et al., 2015) in order to consider
initial ideas and solutions to the case. Thus, in the proposed case-based learning environment, the course
instructor should provide guiding questions for the case, and students should engage in online discussions to
respond to those questions and share their opinions prior to class discussions. This is very important to help
students identify potential problems within the case and to reflect on potential solutions or plans of action
(Mostert, 2007).
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Figure 1. An instructional model for a constructivist case-based learning environment
The proposed case-based learning environment supports collaboration between students who are required
to prepare for, analyze, discuss a case, and then suggest a potential solution. This includes responding to
other students’ online discussion posts to challenge their opinions and/or assumptions. Engaging in the
online discussion and the classroom discussion, and the final analysis of the case also provide an opportunity
for investigating multiple perspectives (Herrington & Oliver, 1995). Additional resources add at the end of
the cases would also help students to curate information from multiple resources and explore problems from
a variety of perspectives (Kim et al., 2006; Morrow et al., 2003).

6 / 17

Şen Akbulut & Hill / Contemporary Educational Technology, 2020, 12(2), ep287

Phase 3: Active Participation in Learning
In phase three, opportunities to become active members of the inquiry process should be provided to each
student in the learning environment. In the proposed design, students express their ideas either out-loud (in
classroom discussions), or in writing (in online discussions and case reflection papers).
Tippins, Koballa, and Payne (2002) suggested that case discussion facilitates the investigation of critical issues
in teaching and learning through actively taking on multiple perspectives. Classroom discussion is really
important because peer interactions are enriched by their prior knowledge, experiences, and interests that
the students bring to the process. The collaboration between students provides opportunities for students
to examine their own thought processes (Goodman, Soller, Linton, & Gaimarie, 1998).
To foster knowledge construction, the designed learning environment ensures that the cases are used within
a social context; thus, students work in groups, discuss the issues, lead a classroom discussion session, and
present multiple perspectives both from case content and online discussions. Through these activities,
learners have the opportunity to articulate, negotiate, defend, and evaluate their knowledge (Herrington &
Oliver, 1995).
Phase 4: Synthesize Key Ideas and Practices
The instructor plays multiple roles in the proposed case-based learning environment. The instructor
summarizes key issues and asks questions that help students identify issues during the application of
proposed activities. Scaffolding student discussion on online platforms or in class is not an easy job. Thus,
teachers should focus on helping students to investigate others’ solutions and discuss the case in manners
that expand their learning (Blackmon et al., 2007).
In the proposed design, students write a reflection of insights, opinions, and potential solutions they have
gathered from their initial preparation as modified by the online and face-to-face discussions. General
guiding questions should be provided such as to prompt prospective teachers to consider their final
suggestions to the challenges that were faced by the teacher or the SSI; how they would act if they faced
similar challenges; and how their initial ideas evolve after discussions.
METHODOLOGY
This paper presents an instrumental case study (Stake, 1995) of the implementation of a new case-based
learning environment in the teacher preparation program context. An instrumental case study approach uses
a particular case to gain insight into an issue and/or test established points of view about these issues
(Bullough Jr., 2015). According to Stake (1995), such case studies are utilized when there is a “research
question, a puzzlement, a need for general understanding,” (p. 3). Generally, instrumental cases have limited
generalizability. However, we selected the instrumental case study design because there was a need for
general understanding regarding the use of the instructional model for a case-based learning environment
in the teacher preparation program context. To this end, this instrumental case study of was focused to: a)
develop a feasible instructional model for a case-based learning environment that incorporated cases related
to socio-scientific issues, and b) apply the model to explore prospective teachers’ experiences with the
incorporating learning activities in an elementary science methods course. The overarching research
question that guided this study is as follows: How do prospective teachers perceive their learning experiences
in a specifically designed case-based learning environment based on the proposed instructional model?
Context and Participants
In the USA, students enrolled in the elementary education programs prepare for a career teaching
prekindergarten through grade five. Students take a range of coursework, including educational theory,
elementary curricula, and methods courses in language, literacy, mathematics, science, and social studies.
Students usually get hands-on experience with different student populations thanks to universities’
partnerships with several local school districts. The proposed model was implemented in a required
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Table 1. Details about the Participants
Participant
Alex

Gender
Female

Erica

Female

Kyla

Female

Mary

Female

Department/Year
3rd-year Elementary
Education Student
3rd-year Elementary
Education Student
3rd-year Elementary
Education Student
3rd-year Elementary
Education Student

Prior SSI Experience
Discussion of current issues in high school.
(Not in-depth)
Discussion of social issues in college-level
pedagogy course (Not in-depth)
None

Prior CBL Experience
None

Discussion of current issues in collegelevel pedagogy course (Not in-depth)

None

Inclusion of a short
story in a class
None

undergraduate science methods course for elementary education at a major southern U.S. university. The
class is comprised of 26 juniors enrolled in the elementary education program. Participants had already
involved in elementary classrooms where they observed, assisted teachers, work with children but have not
completed their full-time student teaching experience during the implementation of this study.
The science methods course is designed in a way to provide prospective teachers with opportunities to build
a vision of constructivist elementary science teaching and learning in this study. During the semester students
involved in independent and group course activities including reading a book titled Last Child in the Wood
and preparing a presentation on one chapter, creating a citizen science project, and hands-on instructional
material development activities during class hours.
For the purposes of this research, the participants engaged in several activities for four cases such as
participating in online and classroom discussions and writing reflection papers (see Appendix A for details)
and these activities comprised 50% of their course grade. We asked students to voluntarily participate in
interviews to share their experiences and perceptions about the instructional model. Four primary
participants were purposefully selected from among eight interview volunteers because they worked as a
group throughout the semester. Table 1 summarizes participant profiles.
Materials and Methods
For the implementation of the instructional model in a science methods course for elementary teacher
education program, we adopted cases to provide opportunities with analysis and reflection. We used two
cases on real‐life, socioscientific issues and two pedagogical cases that present the dilemmas of teaching and
learning of socio-scientific issues in the classrooms. With these purposes, we integrated case-based activities
including open-cases of practicing teachers that the first author adapted from Tippins, Koballa, and Payne’s
(2002) book, and dilemma cases adapted from the National Center for Case Study Teaching in Science.
Before class discussions, all prospective teachers were required to read the case material, respond to online
discussion questions to think critically about the problems and possible solutions. Online prompts included
general reflection questions to explore students’ conceptualization of SSI-based teaching. The instructor
facilitated both online and in-class discussions and the researcher was an observer throughout the
implementation. Students read two cases on authentic socio-scientific issues and two pedagogical cases that
presented the dilemmas of teaching and learning of socio-scientific issues in the classroom. Participants
wrote case reflections after completion of online and in-class discussions for each of the four cases.
Data Analysis
To explore the effectiveness of the instructional model, we conducted all of the interviews toward the end
of the semester, after the primary participants completed all instructional activities. The duration of the
interviews varied between 30 and 45 minutes. The first author audio-recorded all interviews with the
participants’ permission. A professional transcribed the interviews verbatim for analysis. We reviewed all
transcriptions for accuracy, added missing text, and revised misspelled areas of the transcripts in preparation
for data analysis. The interview transcripts provided primary data for this study. The data were analyzed using
the constant comparative method (Strauss & Corbin, 1994) to create final categories. Results from the
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analysis indicated that the participants appreciated the designed case-based learning environment (CBLe) as
they interpreted the learning experiences as a way to enhance their conceptualization of SSI-based teaching
and learning for several reasons that we will present in the following sub-sections.
FINDINGS
Importance of Authentic Context
The importance of having authentic context for cases was discussed in the theoretical framework section and
participants’ expressions of their experiences with the cases supported this idea. All of the participants
mentioned ideas related to “the benefits of the current and relevant nature of the cases” (e.g., promoting
understanding, making learning interesting, enhancing engagement). For example, with respect to making
learning more interesting, Alex shared that CBL helped her to:
…kind of wrap my mind around the real life of the issues. You learn about history as history
and you don’t kind of put it in a real-life perspective. And so, I think the CBL really helped
me to talk about the controversial issues and talk about the Zika virus and talk about
genetic testing but realize that it also is happening. It’s not just some story, so our actions
can affect it in a negative or positive way.
Participants also shared their appreciation for the authenticity of the cases, especially for the SSI cases. For
example, during the interview, Kyla shared that she found the Zika Case (the first SSI case) very interesting
and she liked being able to research it herself since it is currently happening. She also shared that she thought
the case activities were more helpful for her understanding of SSIs than other activities (e.g., in-class
activities).
Mary also mentioned that the current and relevant nature of the Zika Virus topic inspired her as a teacher to
discuss these issues in the future. She shared how helpful the case was in improving her understanding of
different perspectives and the importance of enhancing her future students’ understanding of other
perspectives when she teaches these issues.
The prospective teachers also explained that the current nature of the cases enhanced their understanding
as they engage in online discussions and reflection papers. For example, one of the prospective teachers
mentioned that “I didn’t really pay attention to the news about the virus but learned a lot through reading
the case” during the online discussions for the first SSI case. Students shared their interest in the second SSI
case (Genetic Testing) and expressed that the authenticity of the case made it more engaging. For example,
many students shared that the case reminded them of a modern movie (My Sister’s Keeper - released in
2009) and stated that it was interesting to see that issues related to genetic testing were currently happening
on a daily basis. All of the points highlighted here suggest that the current and relevant nature of the cases
enhanced participants’ conceptualization of SSIs.
Benefits of Discussion Activities
All of the primary participants shared their appreciation for the discussion activities we had for each case.
Many other participants expressed their opinions about discussions (online or in-class) and how those
activities helped them to improve their conceptualization of the issues and/or further develop their initial
ideas. Primary participants mentioned many ideas related to “the benefits of discussions” (e.g., promoting
understanding, encouraging exploration, the importance of discussion to understanding other perspectives)
throughout the interviews.
For example, regarding the benefit of understanding other perspectives, Alex shared that “Some of the
discussions and things we had brought up challenges that I didn’t originally anticipate. So having a lot of
different brains going around and having the online discussions are super helpful”. Kyla also mentioned that
she learned from her peers and discussions helped her to think about other perspectives. She shared that:
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I’ve liked the discussions we’ve had, I thought it has been helpful to understand how other
people learn and how other people take things. And there’s a lot of times where I would
be able to take what someone else said and add that to my reflection which was good to
know that I’m learning from my peers and not just my teacher.
Mary also elaborated on the importance of discussions, focusing on the in-class discussion. She stated that
not having the discussions would affect the efficacy of the instructional model. She shared that:
I liked that we were able to do it individually at first and form our own opinions… and then
I would go into the classroom and kind of see how other people’s opinions differed from
my opinions. So I enjoyed being able to talk about the case with other people because my
initial reaction on how I think I would have solved it normally changed after all of those
discussions. I think it would be not efficient if we just got the case and had to give you our
response ourselves.
This excerpt suggested that discussion activities were helpful for enhancing students’ initial conceptualization
of the cases. Regarding the importance of in-class discussions, Alex mentioned ideas related to considering
other perspectives and backing up your opinions. She stated that:
I think the most helpful for me was the in-person class discussions. It was not only giving
you the opportunity to share your point of view, but to hear others’ points of view. And it
also helped with the social skills of just being able to have a conversation and being able
to back up opinions while still respecting other people’s opinions.
Similar to Alex and Mary, Kyla mentioned that she appreciated in-class discussions more than online
discussions. Other participants also shared that they enjoyed the in-class discussion activities more than
online discussions because they were able to hear all of their classmates’ opinions, and it was a more active
learning experience. However, they also expressed their appreciation for online discussions and stated that
they found online discussions beneficial for several reasons such as preparing for classroom discussions and
written reflections. Other participants also shared that writing the online discussion posts helped them to
formulate their thoughts and improve their opinions in their posts or reflections.
These results indicated that even though participants expressed that they favored in-class discussions, they
were able to identify the importance of having online discussions. The difference between the quality level
of primary participants’ online discussion posts and reflections papers also suggests that discussions were
helpful in promoting prospective teachers’ conceptualization of SSIs which will be reported in a further paper.
Participants viewed their experiences with discussion activities as beneficial and important for several
reasons, and appreciated having both online and in-class discussions.
Being Prepared for Future Challenges
The primary participants also appreciated the designed CBLe as they interpreted the learning experiences as
a way to enhance their conceptualization of SSI-based teaching. All of them expressed that they felt more
prepared for teaching SSIs in their future classrooms. Many other participants expressed their appreciation
in their online discussion posts and reflection papers. For example, Erica stated that:
I know that it’s not going to be easy and it’s going to take time and I’m going to have to
sit down and really think about what I’m doing, and even having to defend myself. But I
feel prepared now that just being in this class and going through the different issues and
seeing how it brings up like ethical issues and moral issues and different views of society.
Kyla also shared that she was “ready to fail” but that the cases helped her to think about challenges that she
had never thought about before. She mentioned the importance of being careful about controversial issues
and knowing the background of students as you bring these issues into the classroom, which were ideas we
discussed in class for the first pedagogy case.
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Mary shared her feelings of nervousness about potential challenges she may face in the future but she also
mentioned many positive opinions about how cases helped her to prepare for future challenges. Similar to
Erica, Mary shared that she felt as prepared as possible before actually experiencing the teaching of an SSI.
These findings suggested that all participants felt more prepared for facing possible challenges of teaching
SSIs and expressed their enthusiasm to integrate SSIs in their future classrooms after engaging in activities in
the designed case-based learning environment.
Suggestions for the Model
To explore how prospective elementary teachers described their experiences with the CBLe, we included
open-ended questions about their positive and negative experiences with the activities, and asked for
possible suggestions to improve the instructional model during the interviews. The primary participants
mentioned several ideas related to the benefits of the activities, challenges of CBL, and suggestions for the
model (e.g., such as adding more cases, giving less time for the reflection papers.) First of all, participants
appreciated the case-based pedagogy in general and thought that other teacher education courses could use
this method. For example, Kyla stated that:
Social studies could definitely benefit from it because it was a lot about how we teach
social studies in the classroom and a lot of that is controversial too… how you teach slavery
or how you do different topics that may be difficult.
Throughout the interviews, all participants expressed their general appreciation of the case-based pedagogy
and activities we had, especially the discussion activities. To better explore any negative experiences or
activities that can be improved, we asked open-ended questions such as “Which activities hindered your
learning?”. All participants shared that nothing hindered their learning but three of them stated that writing
the reflections was repetitive or frustrating, even though they had some positive opinions about this
particular instructional activity.
On the other hand, Kyla was also one of the prospective teachers who shared that her favorite activity was
in-class discussions but she also noted that she found writing the reflections quite helpful. The points that
the primary participants made here suggest an important implication for the design of the activities. As we
developed the syllabus, we gave students one week to write their reflections after the classroom discussion,
and this may be changed in future implementations. We still think writing reflections is an important
component of the instructional model developed for this study since participants presented more
comprehensive conceptualizations of the cases in their reflection papers compared to their online discussion
posts.
This finding suggests that writing the reflections helped students synthesize their initial ideas and develop
more complex conceptualizations of SSIs or SSI-based teaching. For example, Mary expressed her
experiences with writing the reflections as very positive and shared that:
I liked writing the reflection just because it was reiterating what you had learned. So, in
the classroom discussion, because I knew that I would have to reflect later, it caused me
to like take notes and things. And since I do learn when I’m talking or writing, talking about
it and then writing down those new ideas and then reflecting on it, I think it embedded
that back into my mind.
Similar to Kyla and Mary, many other students shared positive opinions about the benefits of writing
reflections such as improving their writing skills, articulating ideas, and summarizing what they learned
through this writing task. Participants’ evaluation of reflection papers in terms of their conceptualization of
SSIs and SSI-based teaching are shared in a different paper in detail.
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DISCUSSION AND IMPLICATIONS
In this paper, case-based pedagogy has been discussed with a strong connection of constructivism to support
prospective science teachers’ socio-scientific issue-based teaching and learning. The literature on case-based
learning in teacher education context was reviewed and empirical research has been explored to find current
gaps in our understanding. A lack of effort to prepare prospective teachers for using SSI in their future
classrooms is evident in the science teacher education research. This study aimed to fill some of these gaps
by proposing an instructional model to support teacher educators’ work toward creating case-based learning
experiences.
Even though case-based pedagogy has been intensively used in medical and business education fields
especially in the last decade, more exposure to case-based experiences can also provide many benefits to
prospective teachers. All participants of this study stated that they were motivated to engage in reading more
cases about SSI-based teaching and learning. The participants of the study suggested that case-based
pedagogy can be useful in many other teacher education program courses such as social sciences and math
as the pedagogy makes learning more interesting and engaging with providing authentic context. Similar to
the findings of this study, participants usually enjoy CBL experiences and use adjectives such as fun and
engaging when they describe their experiences with case-based pedagogy (Krupat, Richards, Sullivan,
Fleenor, & Schwartzstein, 2016). Cases with different moral controversies may bring different cultural
influences of prospective teachers with different backgrounds into the scene. In the context of the study, the
second SSI case (i.e., Genetic Testing) included a very controversial topic and led to a very engaging classroom
discussion. The prospective teachers had different ethical considerations about the issue and their
backgrounds affected their proposed solutions. In a further study, researchers may work with prospective
teachers who have limited experience with SSIs and engage them in more SSI cases throughout their science
methods courses and explore their moral reasoning, argumentation skills, and/or content related outcomes.
The primary participants also shared that they favored in-class discussions because it was easier to
understand their peers’ perspectives when they were simultaneously talking on the topic. Strangeways and
Papatraianou (2016) also reported similar results in terms of discussion activities. Their findings indicated
that engaging in case-based activities helped prospective teachers develop multi-perspective thinking
practices overall, however asynchronous nature of online discussions “made it hard for them to suspend
their reactive judgments and move away from their own perceptual position” (p. 129). Saltan, Özden, and
Kiraz (2016) also reported that almost all students wrote their ideas shortly even though “almost all students
expressed that this environment was helpful in terms of gaining different perspectives” (p.21). Furthermore,
their results also supported that the asynchronous nature of online discussions made it difficult to create a
discussion atmosphere because students rarely attended the same steps at the same time. These results
point out an important implication for design to better embed pedagogical supports and timely structures
for online discussion activities.
Both online discussions and in-class discussions were important components of the instructional model in
this study. Findings suggested that participants usually focused on providing their own perspective in online
discussions but they were able to consider multiple perspectives after in-class discussions. The lack of ability
to consider multiple perspectives was especially evident in the first online discussion activity (Zika Virus case)
when most of the prospective teachers considered some pros and cons but ultimately framed the issue being
relatively simple with a single solution. However, after the classroom discussion, many of the prospective
teachers reflected on how their ideas had evolved and acknowledged that the topic (Zika virus issue) was
more complex than they initially thought. The participants were then able to assess the issue from multiple
perspectives including the ones we discussed in class.
Choi and Lee (2009) reported similar results in terms of their participants’ evolution of problem-solving skills
regarding complexity and multiple perspectives aspects. They stated that participants “began with
tendencies to simplify the given situation and identify problems from a single perspective, mainly the
teacher’s perspective” (p. 123). However, similar to this study, their participants started to understand the
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complexity of cases and recognized the different interpretations of issues from multiple perspectives
throughout the implementation of case activities.
In this study, the primary participants presented the highest levels of conceptualization regarding the
perspectives aspect in both SSI case reflections supporting the assertion that case-based learning is an
effective pedagogy for enhancing prospective teachers’ ability to consider multiple perspectives. On the
other hand, instructors should be considerate about the due dates and length of the reflections so as not to
hinder students’ learning or motivation. Participants of this study shared that reflections were ‘a little
repetitive’ after engaging in both online and in-class discussions. For example, instructors could set up the
due dates for a time (such as 48 hours) closer to the classroom discussion and encourage students to take
notes during online and in-class discussions and write their reflections as soon as possible using their notes
from the discussions.
CONCLUSION
Engaging in effective instructional activities and being exposed to constructivist pedagogies do not
necessarily mean that teachers will be able to transform their understanding into practice and use these
pedagogies in their classrooms. On the other hand, all participants shared they feel more prepared to teach
relevant socio-scientific topics and shared their intent to use these materials in real classrooms, leaving us
hoped that prospective teachers’ “alteration of beliefs may later have a positive impact on their teaching
practice” (Butler et al., 2006, p. 25).
This proposed model supported the idea that face-to-face discussions provide more social opportunities for
students to construct shared-understandings and to consider multiple perspectives (Mazzolini & Maddison,
2007). Further research can be conducted on different ways to design more efficient online discussion
activities to promote considering different perspectives. Ertmer and Koehler (2018) stated that “face-to-face
facilitation strategies can successfully transfer across contexts by modifying existing strategies to capitalize
on the unique affordances of the online environment” (p. 662). In this study, only 26 prospective teachers
were enrolled in the science methods course, thus we were able to provide additional guidance for each
student and implement in-class discussions after online discussions. However, different implementation
scales will likely require careful consideration of instructional strategies for both instructors and student
participants. CBL can be implemented across different scales using only one type of discussion if necessary
facilitation strategies are adapted and effectively used to promote shared-understanding in a learning
community.
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