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Perspective Taking Interventions and Socioscientific Issues: The Case for Cautious Optimism
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Abstract: Perspective taking has been identified as a key skill in navigating the contentious socioscientific issues that threaten society. There has recently been a surge in interest in understanding how best to support perspective taking in science classrooms. This paper advocates for an optimistic, but cautious approach to the design and evaluation of perspective taking interventions. Although there is reason to be enthusiastic about the future of these interventions, there are also pitfalls associated with perspective taking in contexts like socioscientific issues. This paper concludes with recommendations to help address those concerns.
Introduction
The world is facing grand challenges like climate change, the COVID-19 pandemic, and environmental degradation. These issues (i.e., socioscientific issues) have profound social implications and adequately addressing these issues requires the understanding and application of scientific knowledge (Sadler, 2004; Zeidler, 2014). Because of the complex nature of these issues, straightforward solutions are rare if not non-existent, as they implicate a wide variety of people and institutions (i.e., stakeholders), often with competing interests (Sadler, 2004; Zeidler, 2014). Simple solutions that appear optimal may, in fact, present grave consequences for others implicated in the issue. For example, whereas moving away from coal is an important step in addressing climate change, it also necessarily involves taking away the livelihood of entire communities. Advocating for the divestment in fossil fuels without considering and constructing a means of addressing the economic strife it will create is myopic at best, cruel at worst. As a result, these issues are inherently moral and often politically fraught. Addressing socioscientific issues necessarily requires engagement with the ethical considerations when designing just solutions (Sadler & Zeidler, 2004; Zeidler, 2014).
Science education is well positioned to address these issues. Science learning experiences can be structured to create a supportive environment for students to engage with these issues and develop the skills needed to apply scientific knowledge to improve the lives of others (Sadler, 2009). However, traditional science instruction can miss the social context that is critically important to understand when navigating socioscientific issues. If the knowledge is to be applied, it is not enough to simply use these issues to generate superficial interest in the science content: students must actively engage in the sociocultural practices of science and civic discourse that are required to navigate these issues beyond classroom walls (Sadler, 2009; 2011). Thus, the dual goals of socioscientific issues-based education should be to help students learn about the issue and prepare them to engage in civic discourse that leads to solutions that improve society (Sadler, 2009; 2011; Zeidler, 2014).
Perspective taking is thought to be a crucial skill in these contexts. Recent studies suggest that perspective taking may be a prerequisite to higher-order reasoning about socioscientific issues (Romine et al., 2017; 2020). Perspective taking has also been explored as a way of promoting empathy for disagreeing others (Herman et al., 2020, 2021), something that feels to be in increasingly short supply in the current sociopolitical context. Perhaps unsurprisingly, there has been a recent movement to more deliberately explore how perspective taking occurs in socioscientific issues-based contexts, and how it may be supported during instruction (e.g., Herman et al., 2020, 2021; Kahn & Zeidler, 2016, 2019; Newton & Zeidler, 2020). Doing so will not be without challenges, however. Herman and colleagues (2020) have noted the need for more a rigorous approach to understanding how students engage in perspective taking in authentic contexts, acknowledging the limitations of self-report measures and fictitious contexts that are often used in research and instruction.
The purpose of this conceptual paper is to argue that perspective taking interventions should be subject to a high level of scrutiny due to the high stakes, contentious nature of these issues. I begin by discussing the role of perspective taking in reasoning about socioscientific issues. Next, I discuss promising examples of perspective taking interventions in the context of contentious social issues. I then qualify this optimism, identifying several potential challenges that may hinder the success of these interventions in socioscientific issues-based contexts. In doing so, I advocate for particular attention to be paid to the accuracy of inferences made by students, and the pragmatic consequences of those inferences. I conclude this paper with recommendations for future directions, focusing on how we might design and evaluate perspective taking interventions in educational contexts.
Literature Selection

Although I argue that the studies presented in this paper raise concerns worthy of our attention, this paper should not be taken as a systematic review. The purpose of this search was not to provide a comprehensive overview of perspective taking research. Instead, I present select studies outside the field of science education that illustrate challenges associated with perspective taking that may be of interest to the science education community. Articles were identified through database searches and bibliography mining. During this process, I paid close attention to studies and lines of research that illustrate challenges associated with perspective taking in contexts like those covered in socioscientific issues-based instruction. Articles that fit these criteria were evaluated closely, with articles whose methods were either unclear or lack in rigor being excluded. 
Socioscientific reasoning and perspective taking
Sadler and colleagues (Sadler et al., 2007) have identified socioscientific reasoning as a key construct that underlies engagement with these issues in the real world. This construct is comprised of four key competencies:
· understanding and appreciating the inherent complexity of the issue that must be considered when designing solutions, 
· engaging in apt perspective taking: identifying and considering the positions, interests, and concerns of stakeholders who are implicated, 
· recognizing the need for ongoing inquiry, noting where more information is needed and re-evaluating positions as new knowledge is constructed, 
· and exhibiting skepticism towards new information, evaluating it for potential biases and the overall quality of the arguments supporting the knowledge claims made by the authors. 
Kirk & Sadler (2023) argue that for perspective taking to be aligned with the goals of socioscientific issues-based education (i.e., promoting civic discourse and solution finding), it must honor the experiences of potentially disagreeing others, establish genuine understanding, and orient students towards finding common ground and ethical solutions. Perspective taking is positioned both as a practice for learning about the issue in question as well as a skill to develop for navigating these issues beyond the classroom.  In the classroom, when students learn about the experiences of various stakeholders from their perspectives, it helps them understand the challenges of finding a solution (Sadler et al., 2007; Sadler & Zeidler, 2005). Outside of the classroom, simulating other perspectives can be used to anticipate counterarguments and craft rebuttals when engaged in civic discourse, argumentation, and advocacy (Sadler & Donnelly, 2006), as well as promote the moral and emotional sensitivity needed to engage in productive dialogue around the issue (Fowler et al., 2009; Zeidler, 2014). 
Kahn & Zeidler (2017; 2019) argue that apt perspective taking involves not only identifying where one stands on an issue, but also the reasons behind that stance. By their definition, it is entirely possible to predict where an individual stands on an issue without meaningfully engaging in perspective taking. For example, one could rightfully predict the position an individual would hold on fossil fuel divestment based solely on the information that they live in a coal-mining town, and geopolitical stereotypes. However, in doing so one omits the visceral experience of managing the anxieties that come with financial hardship, and uncertainty about what that decision means for the future of themselves, their family, and their neighbors. Perspective taking in the context of socioscientific issues necessarily involves engaging with the cognitive and affective experiences of others (Kahn & Zeidler, 2019). Doing so contextualizes the positions of others they may disagree with. Supporting students in grounding their perceptions of others in the legitimate concerns of stakeholders through perspective taking invites the understanding needed to make compassionate decisions.
Although perspective taking interventions should result in accurate inferences about the positions stakeholders are likely to take on an issue, this information is not sufficient to evaluate the quality of an intervention. Perspective taking interventions should also be evaluated based on how closely insights from student perspective taking aligns with the experienced reality of a target-other (i.e., the reasons behind the position). Additionally, researchers should attend to whether an intervention results in behaviors that support the pragmatic goal of preparing students to positively transform society (Zeidler, 2014).
Perspective taking interventions: The case for optimism
Because perspective taking interventions have not received much attention to the science education community until recently, Kahn and Zeidler (2016) have noted the need to attend to research on these interventions beyond science education contexts. Indeed, there is a growing body of empirical evidence that demonstrates the value of perspective taking interventions in the context of pressing social issues (e.g., Shachnai et al., 2022; Todd et al., 2011; Tompkins et al., 2015). For example, Shachnai and colleagues (2022) found that engaging in perspective taking through pretend play may help address gender disparities in science fields by supporting young girls’ persistence in difficult science tasks. Children were assigned to one of three groups, a control group, a group where they were exposed to descriptions of a gender-matched science role-model, and a condition where they were asked to pretend they were the scientist they had just learned about. The children then participated in a challenging science game. Persistence was measured based on how many trials of the game children were willing to participate in before expressing the desire to “do something else.” Although boys persisted longer in the game, girls in the pretend-play condition persisted significantly longer than girls in the other two conditions. Perspective taking, not simply learning about role models, helped young girls persist in a field that continues to grapple with representation issues. The findings presented in this study demonstrate that meaningful behavioral change can be obtained as the result of perspective taking.
Perspective taking can also help increase empathy for others in the context of potentially divisive social issues. For instance, Tompkins and colleagues (2015) explored how perspective taking interventions can be used to shape beliefs about outgroups. Specifically, they set out to study whether perspective taking interventions can be leveraged to reduce prejudice against transgender persons. Participants in the perspective taking condition watched a 15-minute documentary of a transgender child before being asked to imagine that they were themselves transgender and craft a letter coming out to their parents. In the comparison condition, participants were educated on the diagnostic criteria for gender-identity disorder followed by an interview with an expert in gender identity disorder in an intervention that lasted 15 minutes. Following this, comparison-group participants were asked to write down all the information they could recall about gender identity disorder. Individuals in the perspective taking condition demonstrated a significant decrease in their levels of genderism and transphobia, whereas those in the education condition increased in this measure. Individuals in the perspective taking condition also reported being significantly more willing to have transgender persons in their close social network following the intervention, whereas those in the education condition exhibited no change. Decreases in prejudice and willingness to include outgroup members in one’s social network are indeed desirable outcomes that are aligned with the goal of promoting civic discourse around contentious issues. 
Perspective taking has also been explored as a way of disrupting implicit racism. Todd and colleagues (2011) asked participants to clearly visualize the experience, thoughts, and feelings of a Black man experiencing discriminatory treatment while watching a short video or participating in a short writing task. These participants demonstrated a reduction in measures of implicit racism in comparison to control groups and groups who were asked to evaluate the situation objectively. These differences were observed through a diverse array of instruments, including computer-based measures (e.g., Implicit Attitudes Test), self-reports (e.g., feeling thermometers), behavioral measures (e.g., seating distance), and the subjective experience of Black experimenters in interaction with participants. These findings suggest that not only did the perspective taking intervention result in measurable shifts, but also that those shifts translate to positive, real-world behaviors that can be felt by others.
Interventions that positively shape the ways people persist in difficult tasks and orient towards outgroup members are desirable and present promise for supporting outcomes aligned with the goals of socioscientific issues-based instruction. It is particularly promising that the interventions presented in the preceding papers echo some of the recommendations made by scholars advocating for perspective taking in science classrooms (e.g., Kahn & Zeidler, 2016; Newton & Zeidler, 2020). Taken together, these papers suggest that perspective taking presents unique benefits that may not be felt through approaches which emphasize objectivity (Todd et al., 2011) and knowledge alone (Shachnai et al., 2022; Tomkins et al., 2015).
Challenges in contentious contexts: The case for caution
Despite the promising findings outlined in the previous section, it should be noted that these results may not readily translate to other contexts that are, perhaps, more analogous to the socioscientific issues that are commonly addressed in science classrooms. Whereas the studies above certainly involved participants engaging with politicized social issues through perspective taking, they did so outside of a competitive context. Participants were not engaged in debate with the individuals they were assuming the perspective of. These contexts present different environmental cues that have the potential to shape the ways perspective taking occurs and the associated outcomes. The often competitive, politicized, and moral dimensions of socioscientific issues are important for students to directly engage with during instruction (Zeidler, 2014). Thus, it is important to consider how perspective taking interventions behave in these contexts specifically.
Accuracy matters
Apt perspective taking involves being able to accurately infer the content of another person’s psychological experience (i.e., empathic accuracy; Ickes, 1993; Myers & Hodges, 2008).  It is important to note that empathic accuracy should be differentiated from empathic concern, a construct that has been better explored in the context of science education (e.g., Herman et al., 2020, 2021). Although empathic concern may motivate an individual to help others (indeed a positive outcome), empirical studies suggest that these two constructs are uncorrelated (Myers & Hodges, 2008). Just because an individual demonstrates concern for the wellbeing of another does not mean they are generating accurate inferences about the thoughts and feelings of that person. 
Despite empathic accuracy research suggesting we are far from expert mind-readers, Myers and Hodges (2008) argue that in most situations, our reliance on stereotypes and heuristics leads to accurate-enough inferences. There are times when this approach results in problematic outcomes, however. Perspective taking that is grounded in inaccurate representations of the target-other can have damaging repercussions. For example, Lees and Cikara (2020) demonstrated that in competitive political disagreements, people tend to hold overly negative, inaccurate judgements of the perceptions and motivations of outgroups. It is important to note that participants in this study were not necessarily failing to predict the attitudes held by outgroup members. Rather, they were over-estimating the extent to which the outgroup harbored negative feelings towards the participants’ ingroup, and over-estimating the motivation of the outgroup to engage in obstructive behavior. These misconceptions can further the divides that make conflicts intractable. As such, ensuring that perspective taking interventions are grounded in accurate knowledge should be of paramount importance. Failing to do so can lead to results that are antithetical to the mission of preparing students to engage in discourse that supports the design of equitable solutions to problems facing society. 
Accuracy: Necessary but not sufficient
Even if perspective taking is grounded in accurate representations and yields accurate predictions, it may not lead to desirable outcomes (Epley & Caruso, 2008; Epley et al., 2006). In a study of how participants engage in resource allocation tasks, Epley and colleagues (2006) found that asking participants to adopt the perspectives of others exacerbated selfish behavior in competitive contexts. It is worth noting that one experiment in this study leverages a dilemma where individuals are asked to determine how to manage harvests in a stressed fishery. Wildlife and water management issues are examples of typical socioscientific issues taught in environmental science contexts (e.g., Newton & Zeidler, 2020), suggesting a degree of ecological validity despite its laboratory context. Although participants demonstrated a decrease in egocentric framing when evaluating fairness, participants in competitive contexts ended up taking more resources when given the opportunity than their non- perspective taking counterparts. Despite participants articulating an understanding of fairness, their behaviors were incongruent with sustainability goals. These results were then replicated using different contexts through four other studies.
Epley and colleagues (2006) attribute this to reactive egoism whereby perspective taking leads people to infer self-serving motives of competitors, driving self-serving behaviors regardless of fairness. Reactive egoism is diminished in cooperative contexts, but these findings point out the dangers of treating perspective taking as a goal in itself. Although participants did indeed engage in perspective taking, the repercussions of doing so actively worsened outcomes. Many socioscientific issues are experienced as zero-sum games rife with politicization and partisanship. Perspective taking in these contexts may occur with fidelity, but at the expense of positive outcomes. As such, evaluations of perspective taking interventions should consider whether those interventions result in pragmatic actions that impact society in desirable ways, not simply whether participants can predict and articulate the position of others.
Future directions: Evaluating perspective taking within the classroom
Currently, there is a dearth of instruments designed to measure perspective taking in educational contexts to the extent discussed above. As noted by Herman and colleagues (2020), self-report measures and assessments that rely on students taking the perspective of invented characters omit critically important facets of the perspective taking experience. How well these assessments speak to students’ ability to engage with the perspectives of real-world stakeholders is unclear. Invented characters are themselves abstractions, devoid of the depth that makes perspective taking such a challenging yet impactful experience. They reflect the biases and assumptions of the creators, not necessarily the populations they aim to represent. If we wish to understand how well students’ inferences reflect the nuanced concerns and experiences of real-world people, we should strive to co-construct perspective taking assessments with actual stakeholders. Likewise, we should pay particular attention to whether these predictions translate into behaviors conducive to civic discourse and solution finding. 
Addressing the concerns outlined above certainly poses a genuine measurement challenge, but not one that is insurmountable. For example, the methods used to assess empathic accuracy developed by Ickes and colleagues (Ickes, 2001; Ickes et al., 1990) holds promise for educational research. This approach compares the actual thoughts and feelings of a target person with the inferences about those thoughts and feelings made by the perspective-taker. To do so, a target person is videotaped in an interaction. The target person then watches the videotape, pausing the tape when they remember having a particular thought or feeling and recording that experience. The perspective-taker then watches the video. The tape is paused at each point where the target other recorded their experience and the perspective-taker is asked to infer what the target other is thinking (Ickes et al., 1990; Myers & Hodges, 2008). 
Although this method has been shown to be both reliable and valid (Ickes et al., 1990; Myers & Hodges, 2008), these methods are highly labor-intensive, require careful planning and multiple, trained coders to successfully implement, and require direct collaboration with stakeholders whose perspectives one wishes to foreground. Likewise, this laboratory-based approach can rightfully be critiqued for being removed from the sociocultural context these perspective taking experiences are situated within. Thankfully, this is not a new problem for educational research. It is not uncommon for design studies to involve both laboratory and naturalistic components, placing these findings in conversation with one another to refine both the product and theory (Brown, 1992; McKinny & Reeves, 2018). 
 The approach detailed by Ickes and colleagues (Ickes, 2001; Ickes et al., 1990) is well suited to inform design studies. Socioscientific issues-based research and instruction often incorporates partnerships with stakeholders (e.g., Newton & Zeidler, 2020). Because much of the infrastructure and rapport already exists, the additional work required of stakeholders to craft these assessments is relatively small compared to situations where these partnerships may not already exist. Additionally, this approach also grounds evaluations of these interventions in the real-world thoughts and feelings of stakeholders, rather than fictitious, abstract characters that emerged from the researchers’ own biases and assumptions. The act of interviewing and co-constructing the instrument can itself yield valuable data that can inform curricular design decisions. Researchers will have an instrument that was co-created with real stakeholders that can help ensure curriculum honors their experiences and attitudes. Stakeholders are given agency over their story, and how that story is used for research.
Observational studies of students engaged in learning experiences can be used in tandem with the laboratory-based studies outlined above to explore how students approach the solution-finding process. Particular attention should be paid to student discourse as students engage in authentic culminating activities. Are students using deficit framing and stereotypes when discussing the perspectives of others? Or are they demonstrating empathic concern, exploring the genuine concerns of disagreeing others, and appreciating the reasoning that led to those positions? Similarly, do students adopt a “scorched earth” or “zero sum” approach to solution-finding whereby they attempt to maximize immediate returns for those who share their position? Or do students attempt to understand the needs of other stakeholders, working to find a solution that satisfies the needs of many while minimizing collateral damage? These findings could be placed in conversation with laboratory-generated data using methods like those detailed by Ickes and colleagues (Ickes, 2001; Ickes et al., 1990) and the resource allocation games used by Epley and colleagues (2006). Doing so can refine our understanding of how, when, and why the phenomena observed in the lab are likely to replicate in the real world.
Conclusion
Given its central role in socioscientific reasoning, the current calls to better understand how perspective taking can be supported in socioscientific issues-based learning experiences are well-justified. Perspective taking interventions present promising opportunities to enrich our students understanding of the world as well as prepare them to rise to the challenge of addressing pressing issues that face society. However, due to the nature of the issues at hand, perspective taking interventions may not result in the outcomes they intend to support; in some contexts, these interventions may actively go against those outcomes. Special attention must be paid to the accuracy of knowledge recruited by students when engaging in perspective taking, as well as whether perspective taking results in behavioral outcomes aligned with the pragmatic goals of socioscientific issues-based instruction. 
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