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Abstract: While science education has traditionally privileged detached and “settled” inquiry 

of natural phenomena (Bang & Marin, 2015), in this paper we discuss instances in which 

children leverage perspective-taking to explore the phenomenon of pollination through a more 

relational stance. We focus on two days of an eight-day mixed reality (MR) enhanced, embodied 

modeling curriculum where students play the roles of bees and flowers. We illustrate how the 

MR inquiry process supported students to take perspectives that they might not have otherwise. 

These different perspectives demonstrated a range of relationships to science and nature (e.g., 

friends, protectors, etc.). Our findings indicate that children disrupted traditional third-person 

views on scientific phenomena by taking the perspectives of and building empathy towards bees 

and flowers. Implications include the potential to further leverage perspective-taking and 

empathy-building towards desettling nature-culture relations (Bang et al., 2012) in future 

designs. 
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Major issues and significance 
Science is a sense-making tool we use to examine and understand the world. Some definitions of science focus 

on the systematic organization of knowledge, while others define science in terms of the methods and practices 

used to produce knowledge such as observation, modeling, argumentation, and experimentation (NGSS Lead 

States, 2013; Ford & Forman, 2006). In most Western industrialized constructions of science, humankind is 

positioned apart from the object of study. We study the world, but we are not part of the world we are studying 

(Berkovich-Ohana et al., 2020). Our conceptions of science and objective truth lead us to take a spectator’s 

position. However, this is not the only way to understand the world. Indigenous practices offer alternative 

epistemologies of science and the production of knowledge (e.g., Cajete, 1999; Bang & Medin, 2010; Bang & 

Marin, 2015) where humans attempt to better understand the world by positioning themselves as interconnected 

with the phenomena of interest. 

Recent advances in digital technologies, such as mixed reality and augmented reality, are creating 

opportunities to learn science in new ways that invite students to study a phenomenon by becoming the 

phenomenon and taking a first-person perspective on the world rather than an observer's third-person perspective 

(Keifert & Stevens, 2018). One can study the orbits of planets and comets by becoming them (Lindgren & 

Johnson-Glenberg, 2013) or better understand pollination by becoming bees (Tu et al., 2019). To date, the majority 

of research in this emerging sub-field of the learning sciences has investigated how embodying the phenomenon 

creates new resources and metaphors for understanding the content (Enyedy et al., 2015; Lindgren & Johnson-

Glenberg, 2013), but less attention has been paid to how perspective-taking may lead to more empathetic and less 

human-centric relationships to the content (for an example of a study that moves towards these design goals in 

technology-enhanced learning environments, see Lyons et al., 2013).  

In this paper, we investigate how learning about pollination through the eyes of bees (and flowers) in a 

mixed-reality environment titled Science through Technology Enhanced Play (STEP) led students to think about 

the interdependence of bees and flowers from a first-person perspective and how that created space for alternative 

constructions of science and nature. We argue that the shift from third-person observer to first-person experiencer 

of natural phenomena not only supports scientific sense-making, but also emphasizes relationality and empathy 

with more-than-humans. Such relationality and empathy help to dismantle the nature-culture divide—the 

importance of which cannot be understated given the current moment of the Anthropocene (Guyotte, 2019). 

Theoretical approach 
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 The design of STEP is premised on the fact that socio-dramatic play is often a form of informal inquiry 

where one can explore a phenomenon by stepping into and playing a role. When people think of children’s pretend 

play, they often think of the type of play chronicled by Vivian Paley (2004)—playing superheroes, school, or 

house—where children take on roles with power and authority that they do not have access to in their daily lives. 

Most of these contexts are familiar to children, but not fully understood by them. For example, when children 

play “house,” they take on culturally meaningful roles such as mothers, fathers, and babies. They place these roles 

in a specific context often by saying, “Let’s pretend that [you are the mommy and I am the baby and I am sick].” 

Notably, when the children begin the scene, they do not fully understand all of the dynamics at play, such as 

gender roles or the rules of parenting. It is through play that they attempt to make sense of what parents do and 

why. This is why play is a form of first-person inquiry: through play, children are able to inquire into an aspect of 

their lives they do not fully understand by inhabiting different perspectives than their own. STEP leverages play 

as inquiry to explore scientific phenomena. 

Previous studies of STEP have explored the relationship between rules in play and embodied scientific 

modeling (DeLiema et al., 2019; Tu et al., 2019), and have demonstrated that embodied modeling in STEP 

supported learning gains in challenging complex systems concepts (Enyedy et al., 2015; Danish et al., 2018). In 

this paper, we are interested in the connection between emotion and cognition in play. Nicolopoulou (1993) argued 

that “play can mobilize emotions to achieve cognitive ends” (p. 16) and discussed this primarily in relation to how 

children come to understand their social worlds. We extend this idea to consider how emotions evoked by play in 

STEP supported students to develop understanding of and new ways of relating to the natural world. 

Given our interest in students’ conceptions of and relationality with nature, we found perspectives from 

environmental psychology and Indigenous scholars to be helpful for our analysis as well. With regard to the 

former, Schultz (2000) proposed a three-factor structure for environmental concerns: egoistic (motivated by 

rewards/harm to self), altruistic (motivated by rewards/harm to other people), and biospheric (motivated by 

rewards/harm to living things and the biosphere), with each factor linked to a person's notion of self as 

independent, interdependent with other people, or interdependent with all living things, respectively. He found 

that taking the perspective of animals being harmed led to increases in individuals' biospheric concern. With 

regard to the latter, Indigenous scholars critique traditional views of humans as independent and separate from 

nature. Bang and Marin (2015) argue that settled expectations of nature-culture relations, which position humans 

as distinct from the natural world and ignore non-humans’ agency, dominate science education and restrict 

learning. They discuss how recognizing the presence of Indigenous ways of knowing and constructing non-

humans as agentic enables "distinct and expanded forms of agency, perception, explanation, and ultimately 

meaning-making" (Bang & Marin, 2015, p. 541). Engaging students with heterogenous ontologies and 

epistemologies opens up new ways of understanding science and nature and has the potential to empower 

marginalized learners whose ways of knowing are typically repressed (Bang et al., 2012; Bang et al., 2017). 

Though the STEP curriculum was not intentionally designed to transform nature-culture relations, reviewing our 

data led us to identify vignettes where young children took varied perspectives, sometimes seeing humans as 

separate and other times blurring the nature-culture boundary, as they made sense of pollination. A close look at 

students’ negotiation of different perspectives in their play yields insight into ways of understanding natural-

cultural systems and nature-culture relations that are not often seen in traditional science classrooms.  

Methodological approach 
This study focuses on two episodes from an eight-day curriculum on bees and pollination in the STEP 

environment, a mixed-reality learning environment designed to leverage play and embodiment as resources in 

scientific modeling and inquiry. The STEP environment uses motion sensors to track students as they move about 

the space and embody honeybees. A virtual simulation is superimposed over the live video feed of the classroom 

and shows each student's digital bee avatar as it interacts with a virtual beehive and flower patch on a projector 

screen (see Figure 1). 

 

 
Figure 1. Students move around the STEP space as bees while their bee avatars move between flowers and their 

hive on the projector screen at the front of the room. 
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 The overall STEP project took place in two schools, one in Indiana and one in California, in a total of 

six classrooms. This was the second iteration of STEP in both schools and was the second time the teachers had 

implemented these lessons in their classrooms (although new features of the environment led to some lesson 

revision). The 25 participants in this analysis were from one first- and second-grade mixed-age Spanish-English 

bilingual classroom at a progressive elementary school in California. Although the participants were multilingual 

and the classroom was a dual immersion classroom, according to the teachers' preference, the STEP activities for 

this classroom were conducted in English. Data sources for this analysis included the video recordings from Day 

6 and Day 8 of the intervention. The focal class engaged in the STEP environment in two separate groups and we 

reviewed video of both groups. We found similar themes across the class as a whole, and in this study, we present 

an analysis of Day 6 video with one half of the class and an analysis of Day 8 video with the other half. This class 

was initially selected to pursue a research question concerning how non-linguistic resources were employed and 

valued in a bilingual setting. The analysis here emerged from our observations while pursuing that initial research 

question.  

Prior to Day 6, students engaged in approximately four hours of sociodramatic play from the perspective 

of bees, exploring different strategies for collecting nectar from flowers. On Day 6, the focus shifted to pollination. 

Students explored the difference between nectar and pollen through the “Bridge to Pollination” game. In this 

game, some students sat in the STEP space and acted as red, blue, or yellow flowers who gave pollen (red, blue, 

or yellow stickers) to their classmates, who acted as bees foraging for nectar. Within a 1–2 minute time limit, bees 

were tasked with visiting their flower friends to collect nectar, while flowers distributed pollen to each bee who 

visited them. While students engaged in the game, the projector screen showed the bees moving around the flower 

patch, leaving pollen trails behind them as they moved from flower to flower. After the time ran out, the researcher 

advanced time forward in the projected environment to show which flowers grew or died. Flowers that were 

pollinated (i.e., flowers that were visited by bees who had already visited a flower of the same color) grew and 

were replaced by a cluster of flowers on the screen, while flowers that were not pollinated died and were replaced 

by a wilted flower on the screen. Students debriefed the embodied activity with the goal of understanding that a 

flower can only be pollinated and grow if there are other flowers like it, and if bees distribute pollen from one 

flower to another flower of the same kind. On Day 8, the last lesson of the curriculum, students engaged in more 

embodied activities on pollination and discussed the interdependence between bees and flowers.  

The research team watched video recordings of Days 6 and 8, time indexed the two lessons, and reviewed 

the data to identify shorter clips that highlighted students' perspective-taking. The research team then watched 

these selected interactions repeatedly, both individually and collectively, looking closely at the micro-interactions 

to iteratively develop and refine our conjectures about how perspective taking was playing out in student talk and 

actions (Erickson, 2006). These clips were also transcribed, and the transcriptions were edited by members of the 

research team to include important paralinguistic behavior (e.g., facial expressions, pointing, laughter; Jefferson, 

2004).  At this point in our theory building, we have not returned to the larger corpus to see how our findings 

generalize to other classrooms. Instead, consistent with the early phases of grounded theory (Charmaz, 2006), we 

have focused on making sense of the student experience by examining student arguments and explanations on 

Day 8 of the unit for which perspective it centered. While our project design did not explicitly include Indigenous 

epistemologies, during our analysis we found this line of research important and helpful to consider as we 

investigated the following research question: How did learning about pollination through the first-person 

perspectives of bees and flowers contribute to students’ empathy for and understanding of the interdependence of 

bees and flowers? 

Major findings 
We found several episodes where the technology of STEP encouraged students to take a first-person perspective 

as bee and flower agents acting out the phenomenon of pollination. This perspective-taking led students to pursue 

a different line of inquiry than if they were limited to the outsider human perspective traditionally taken in science 

classrooms. By analyzing the moments when students expressed less human-centric perspectives, we found 

evidence of more holistic and empathetic stances towards nature. 

Episode 1: Developing empathy for nature through the blurring of nature’s systems 
and interpersonal relationships during play  
The first episode occurred during the “Bridge to Pollination” activity on Day 6. As noted above, this was the first 

lesson in which students acted as flowers. In this instance, two students embodied blue flowers, two embodied 

yellow flowers, and one embodied a red flower, although up until this day the color of the flowers had never 

mattered because a flower’s nectar quality and quantity had no relationship to color. When the game concluded, 
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 the bees returned to the hive for winter, and the researcher asked the flowers to make a prediction about their 

prospects. If they thought they would reproduce and survive the following spring, they were told to stand; if they 

thought they would die, they were told to sit down. Andrea, the red flower, was the only student to stand, 

exclaiming, “I’m full of nectar!” (Figure 2). In former lessons, as a bee, being full of nectar would have signaled 

survival, so it seems Andrea may be conflating that experience with her role as a flower, for which being full of 

nectar actually means she was visited less often by bees. 

 

  
Figure 2. Andrea predicted she would grow while the other flowers remained on the ground (left). When time 

was advanced, the projector screen showed that the red flower died while the blue and yellow flowers grew 

(middle), and the students embodied this as flowers (right). 

 

The researcher then advanced time forward and the red flower on the screen died while the yellow and 

blue flowers turned into bunches of flowers (see Figure 2). In a moment of recognition, Andrea groaned and fell 

to the ground in a dramatic play-death, her arms and legs spread out like a snow-angel. Zara, who had predicted 

she herself would die in a similarly comically splatted death pose, with arms to the sides and one knee turned 

inward, suddenly registered that her flower on the screen had in fact grown. She jumped up exclaiming, “Oh I 

actually grew!” and the other flowers followed suit with cheers of “I grew!” One student, Maria, was so excited 

she began jumping and dancing in circles. Meanwhile, Andrea, still splayed on the ground, stated matter-of-factly, 

“I’m dead,” and two students at the back of the room called out, “Andrea died.”  
At this moment, amidst the commotion of Maria dancing, laughter, talk at the back of the room, and the 

teacher asking, “What do you notice about the flowers that grew and the one that didn’t?” Dylan, a student who 

had been clustered at the back of the room, launched himself into the space, chest first, exclaiming, “Oh!” He ran 

to Andrea and gingerly placed a sticker on her outstretched arm, as she laugh-lamented, “I’m de-he-head,” then 

ran back to his teacher. Dylan turned to point toward Andrea and loudly announced, “Everybody give pollen to 

Andrea!” The teacher, seemingly precluding a mad rush to Andrea, said, “Well, let’s talk about why that happened. 

Why do you think that happens? All the flowers grew except for Andrea.” Dylan looked up at the screen for a few 

moments, taking in the imagery. Meanwhile, a researcher at the front of the room approached Andrea to 

sympathize with her, announcing playfully, “You’re dead! I’m sorry.” Dylan’s gaze shifted from the screen, to 

the researcher, and then he turned to his teacher to explain, “Cause she didn’t have any flowe= she didn’t have 

any pollen left.” The teacher began to question Dylan’s reasoning, noting the pollen trails that led to and from the 

red flower on the projection screen, but their conversation was cut short as the teacher had to quell the rising 

volume of multiple students talking at once. 

         There are multiple noteworthy aspects of this episode. First, students’ embodied experiences of playing 

flowers reveal an emotional connection to the phenomenon of pollination. We see this impact in Andrea’s 

mournful groan and withering to the floor as she realized her flower had died, and in the other students’ exuberant 

jumps up to standing as they realized their flowers had grown. One could dismiss this affective engagement as 

immaterial to what the students were learning but we argue below that it plays an important role in fostering 

students’ empathy for more-than-humans and supports their sense-making. As Nicolopoulou (1993) describes, 

“play is a form of symbolic action, with a significant ritual element, which may thus have a powerful emotional 

impact on participants” (p. 16). 

Second, in both their language and actions, students seem to blur the nature-culture divide that dominates 

most science learning environments (Bang & Marin, 2015). When students shared what they noticed, they did not 

say, “Andrea’s flower died,” but rather, “Andrea died.” While students certainly knew that Andrea was playing a 

flower and had not herself died, their language blurred the barrier between humans and nature. This blurring seems 

to have invited more expansive forms of scientific sense-making (Bang et al., 2017) as students’ emotional 

connection to their friend became a resource and motivation for understanding a natural system. Specifically, 

Dylan’s immediate impulse to help Andrea by giving her pollen and urging his peers to do the same suggests that 
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 his orientation toward his friends had, at least for the moment, been extended to nature. Relating to Andrea, the 

flower, as a friend that should be helped, Dylan’s empathy for people was extended to nature and this deepened 

his understanding of flowers’ dependence on bees. The blurring of the nature-culture divide that is evident in 

Dylan’s actions suggests that engaging in science inquiry through play created space to make sense of the natural 

system of bees and flowers through a desettled lens in which more-than-humans are agentic (Bang & Marin, 

2015). Furthermore, drawing from Schultz’s (2000) finding that taking the perspective of harmed animals 

increased biospheric concerns, we see Dylan’s empathy, which was spurred by assuming bee and flower 

perspectives, as a possible impetus for increased biospheric concern. We discuss relationships between 

perspective-taking and environmental concern further in relation to Episode 2 below. 

Episode 2: Understanding interdependence by expanding sense-making resources to 
include perspective-taking 

On Day 8, a different group of students from the same class continued to explore pollination in the STEP space. 

This time, rather than sprouting more flowers, the flowers turned into fruits, vegetables, or cotton when they were 

pollinated. After the embodied activity, students sat down to debrief when a researcher posed the question: “Do 

you think pollen or nectar is more important?” Initially, there was an emphatic chorus of “Nectar!” with one girl 

noting, “You can make honey,” and a lone quiet, “I think pollen.” After a student named Oscar defiantly exclaimed 

that he’d already asked this question, the researcher reiterated it, asking, “What did you guys decide on?” This 

time, a few students tentatively whispered, “Nectar,” followed by more vocal responses of “Nectar,” a sole 

assertive, “Pollen,” from a student named Ramona, and an “I don’t know” from Oscar. Ramona was then the only 

student to raise her hand when the teacher asked who thought pollen is more important. The following discussion 

transpired when the teacher asked Ramona to explain her thinking: 

 
01 

02 

Ramona: When the pollen goes to the other flower, um, it 

pollinates. 

03 Teacher: It pollinates. So your= 

04 

05 

Oscar: Yeah but if bees don’t have nectar then [the bees 

won’t survive.]. 

06 

07 

Isabelle:                                               [We don’t 

have honey.] And we don’t have honey. 

08 Oscar: But there is also other pollinators… 

09 Matthew: But it’s good for the[… plants.] 

10 

11 

Oscar:                                                [but it’s also,] they also 

need nectar. 

12 

13 

Teacher: So what do you think Matthew? Do you, do you think 

it’s nectar or= 

14 Matthew: It’s kind of both cause= 

15 Teacher: =pollen? 

16 

17 

18 

Oscar: It’s like more or less, they’re both [pretty 

important. They’re both pretty important cause 

for the bees to survive=] 

19 

20 

21 

Matthew:                                                                           [Yeah, 

cause it’s better… I was gonna say it’s better 

for the bees.] 

22 Teacher: Hold on one person at a time. Go ahead Matthew. 

23 

24 

Matthew: It’s also good for the bees and for the plants, 

and the flowers right. 

25 

26 

27 

Oscar: (quietly) The plants are giving the bees 

something and the bees are giving the plants 

something. 

28 Teacher: Ah, say that nice and loud. 

29 

30 

Oscar: The plants are giving the bees something and the 

bees are giving the plants something. 

31 Matthew: That’s what I was saying. 

32 Teacher: That’s what you were saying. 

33 

34 

Oscar: So they’re both really important, pollen and 

nectar. 

35 Teacher: So you think they’re both just as important? 

36 

37 

38 

Oscar: Yeah because, first of all, if they don’t have, 

if flowers didn’t have pollen they would never be 

able to fertilize the seeds and they wouldn’t 
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 39 

40 

41 

grow into plants. And if bees didn’t have nectar 

then they would all die. And other pollinators 

need nectar. 

42 Teacher: Hmmm. 

43 

44 

45 

46 

47 

Isabelle: So it’s technically both and balanced because we can’t 

choose one over the other. Because if we get rid of 

one, something won’t survive, and if we get rid of 

the other one something won’t survive. So we need them 

both to survive. 

  
Considering this discussion in the context of the eight-day curriculum, during which students primarily 

took the perspective of bees, reveals much about students’ responses to the pollen versus nectar question. From 

the bee perspective that they had been taking, it makes sense that most students privileged nectar at the beginning 

of the discussion; as bees, students experienced how critical it was to collect enough nectar to survive through the 

winter. This makes Ramona’s contrasting insistence that pollen is more important all the more significant. 

Ramona, having played a bee for the majority of the unit, chose the more altruistic option of pollen—the resource 

that is critical to flowers rather than bees. We should note that during one round of the “Bridge to Pollination” 

game on Day 6, Ramona embodied a flower that did not get pollinated and died, so it is possible that she is 

recalling the perspective of being a flower in her “pollen” response. However, given the predominance of her 

experiences as a bee, and the fact that she witnessed the demise of her friends as flowers in multiple other rounds 

of the game on Day 6, it seems plausible that she chose pollen out of altruism, perhaps spurred by an empathy 

similar to Dylan’s in Episode 1. Either way, her thinking seems to be biospheric (Schultz, 2000), as she expressed 

the importance of pollen for the flower’s sake. Moreover, it makes us wonder if the collective perspective-taking 

in the “Bridge to Pollination” game, and in particular the opportunity to interact with friends in more-than-human 

roles, may be an especially potent recipe for developing empathy and biospheric concern. In other words, 

witnessing friends (in the role of more-than-humans) in trouble may inspire empathy and biospheric concern in 

similar ways to Schultz’s (2000) finding that taking the perspective of animals being harmed increased biospheric 

concern. After all, our desire to help our friends is sometimes even stronger than our desire to help ourselves. 

Oscar’s varied contributions to the discussion further reveal the nuance, as well as the fluidity of students’ 

ideas. Reading Oscar’s comments through the lens of a more expansive set of science sense-making practices 

(Bang et al., 2017), which include the positioning of more-than-humans as agentic (Bang & Marin, 2015), helps 

us to understand the trajectory of his ideas from uncertainty, to nectar being more important, to both pollen and 

nectar being important. Oscar’s initial leaning toward nectar being more important reflects an affinity for the bee’s 

perspective. Furthermore, his comment, “But there is also other pollinators…” (line 8) seemed to abdicate the 

responsibility of the bees to pollinate flowers. His later reflection, “The plants are giving the bees something and 

the bees are giving the plants something” (lines 29–30), gave agency to both bees and flowers. Here, he described 

their relationship in reciprocal terms reminiscent of kids’ lunch-time trades in the cafeteria (“I’ll give you a cookie 

if you give me some chips”). This led to his recognition that “they’re both really important, pollen and nectar” 

(lines 33–34), and his final explanation (lines 36–41), which is more detached and “scientific” and focuses on 

survival rather than a reciprocal relationship. Therefore, it seems that taking the perspective of agentic bees and 

flowers mediated his sense-making about the interdependence of bees and flowers. He even expanded beyond 

bee-flower interdependence to acknowledge how other organisms depend on the survival of flowers, noting, "And 

other pollinators need nectar" (lines 40–41). Oscar was able to generate this expanded and sophisticated 

conclusion by drawing on his own prior knowledge, inquiry experiences in the STEP space, and importantly, a 

more expansive set of sense-making practices (Bang et al., 2017) that blurred the nature-culture boundary. It is 

also notable that throughout Oscar’s perspective-taking and sense-making, he, like Ramona, seemed to evaluate 

the importance of pollen and nectar from a biospheric stance (Schultz, 2000), placing value on the mutual survival 

of bees and flowers. 

On the other hand, Isabelle engaged in the discussion from a human-centric stance. Her interjection of, 

"And we don't have honey" (line 7) in tandem with her conclusion, “So we need them both to survive,” (lines 46–

47), contrasts with the biospheric perspectives shared by other students, attributing value from an egoistic 

perspective (Schultz, 2000) of resource extraction. This egoistic perspective was echoed by several other students 

as the conversation continued. They named several products that depend on pollination, for example strawberries 

dipped in chocolate and cotton clothing. One student summarized her classmates’ ideas stating, "I think it's an 

important thing that we have bees because they need to pollinate everything we own and a lot of things we care 

about." These comments are unsurprising given that the design of the STEP environment in this lesson 

intentionally focused students on the pollination of familiar agricultural crops on which humans depend. 

ICLS 2021 Proceedings 160 © ISLS



 

 Nonetheless, their reflection of settled expectations of nature-culture relations (Bang et al., 2012) presents a 

striking contrast to the blurred nature-culture boundary evident in Episode 1 and in some of Oscar’s sense-making. 

It is important to note that students’ discussion of humans’ relationship to bees and flowers was not solely 

from an extractive, egoistic stance. In addition to exploring how humans depend on pollination for everyday 

products, they discussed how humans sometimes harm bees, but ought to protect them. For example, they shared 

personal stories of witnessing pesticides kill bees and other animals, as well as suggestions that people ought to 

plant more flowers and not pick plants they find in order to help bees. Through this discussion, students 

acknowledged how humans are part of the natural system, both dependent on and having the potential to either 

harm or protect bees and flowers. Ramona summed this up, reflecting, "Basically we depend on bees to give us 

life and they depend on us to help them." This synthesis reflects a notion of self as interdependent with all living 

things, and thus suggests biospheric concern (Schultz, 2000). That said, it falls short of the desettled nature-culture 

relations that Bang et al. (2012) discuss—Ramona and many of her classmates conveyed a view of humans as 

separate and having power over nature’s well-being, even as they expressed the need to protect bees.  

Conclusions and implications 
In this paper we have discussed how students engaged in play and perspective-taking to understand the 

phenomenon of pollination in ways that enabled more expansive sense-making opportunities (Bang et al., 2017) 

and disrupted normative nature-culture relations (Bang & Marin, 2015; Bang et al., 2012). In Episode 1, Andrea 

enacted a full-bodied emotional death as she played a flower, and this spurred Dylan’s empathetic response of 

running to give Andrea/the flower the sticker/pollen he thought would save her. We argue that taking the 

perspectives of flowers and bees blurred the nature-culture boundary in this moment as empathy often reserved 

for other people was extended to the more-than-human world. In Episode 2, students fluidly leveraged different 

perspectives (bee, flower, human) as they debated whether nectar or pollen is more important, and in doing so 

revealed biospheric concern (Schultz, 2000) for bees and flowers. This discussion organically led into a 

conversation about humans’ roles in the bee-flower system. Although students’ discussion of humans centered 

around humans as extractors/protectors, thus somewhat perpetuating human-centric ways of thinking, we still 

believe that recognizing the interdependence of humans and nature was an important step towards desettling 

nature-culture relations. 

It is important to note again that the STEP environment was not intentionally designed to explore or 

desettle nature-culture relations. Indeed, we recognize the irony of discussing an indoor technology-enhanced 

environment’s potential to bring people closer to nature. Nonetheless, noticing the ways students expressed 

empathy for their friends as flowers, the fluidity of students’ perspectives during the discussion of 

interdependence, and the spontaneous sharing about humans’ roles in the system led the research team to consider 

STEP’s potential to engage in this critical work. In future research and designs, we hope to probe these issues 

more deeply to realize this potential. Additionally, an important question lingers about the transferability of 

students’ environmental concern and understanding of interdependence to other contexts. With regard to the 

transferability of environmental concern, Sevillano et al. (2007) found that taking the perspective of a particular 

animal being harmed led to biospheric concern for living things more broadly, and while this is promising, a need 

for further research remains. Future design implications include pairing experiences in the STEP environment 

with outdoor experiences, focusing on other natural systems, explicitly privileging heterogeneous ontologies and 

epistemologies, and intentionally using perspective-taking as a tool for building empathy with more-than-humans. 

In the midst of climate change, a perennial ethos of resource extraction, and the persistent separation of people 

from nature, efforts to repair and desettle nature-culture relations are paramount. 
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