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Interpreting the Relationship Between Conditions and Figured Worlds  

Having just synthesized and described my interpretations of the actions unfolding 

within the 6th grade participants’ figured world of climate change, I turn now to an 

examination of the connections between participants’ conditions and their figured worlds 

of climate change. This includes consideration of both the ways in which participants’ 

conditions appeared to shape their figured world of climate change (the conditions-to-

figured-world connection), as well as consideration of the ways in which participants’ 

figured world of climate change – when enacted – has the potential to reshape or 

reinforce their conditions (the figured-world-to-conditions connection).  

Interpretations of the conditions-to-figured-world connection.  Through my 

analysis of the data, I interpreted three means by which the 6th grade participants’ 

interactions with/(in) their conditions appeared to inform their figured world of climate 

change. These included attending to information communicated by others, observing 

human behavior (perceived as) relevant to climate change, and observing changes in the 

natural world (perceived as) evidence of climate change. Although many aspects of 

participants’ conditions were shared – that is, participants received many of the same 

messages about climate change at school, and observed many of the same human 
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activities and environmental shifts in their local surroundings – their lives outside of 

school were unique. Participants cited their recreational media use, family practices and 

traditions, and interests when they communicated about their climate change ideas. I 

noted that participants’ unique experiences played a role in what they highlighted in 

communicating about climate change (e.g., information shared by family members, 

scenes from television programs, concerns shared by their parents). While acknowledging 

these differences, I focused my synthesis on the views that were shared amongst 

participants, and patterns I interpreted across the group regarding conditional influences.   

Story world. Through everyday experiences within their particular set of 

multifaceted and multilayered conditions, participants developed a view of the world they 

inhabited as a world in which climate change was occurring (their climate change story 

world described above). In relating their understanding of climate change, the 6th grade 

participants portrayed a world in which: the world was getting warmer causing physical 

changes on Earth with repercussions for living things (natural setting); climate change 

was gaining attention and becoming a topic of conversation among people around them 

(social setting); people’s use of modern technologies was exacerbating climate change 

(technology setting); and conditions on Earth were declining – and would continue to 

decline into the future – without a change in human behavior (time setting).  

I interpreted participants’ views of the natural setting in which climate change 

was occurring as potentially informed by a combination of: information communicated at 

school (e.g., graphs of temperature increase), information communicated to through 

media (e.g., Internet images of dying Arctic animals), and participants’ interpretations5 of 

																																																								
5 These interpretations may have been reinforced by participants’ conversations with parents and other 
family members about “strange weather” they were experiencing. 
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personal experiences in the natural world (e.g., felt experiences of hot temperatures) as 

evidence of climate change. I interpreted their views of climate change as a socially 

salient topic (social setting) as potentially related to its inclusion in their 6th grade science 

curriculum (e.g., Ms. Kane and online curriculum addressing the topic); their engagement 

in a school-wide sustainability initiative that emphasized climate change; and the 

presence of climate change education research ongoing in their classroom. Additionally, 

participants may have viewed climate change as socially salient as a result of hearing 

about it in the media. I interpreted participants’ views of the technological setting in 

which climate change was occurring as primarily related to their observations of 

everyday technology use in the world around them (e.g., cars in their suburban 

community, laptops and personal electronics use in their blended learning school) and 

media images of pollution (e.g., factory smokestacks emitting clouds of pollutants, as 

sometimes appeared in their drawings). Finally, I interpreted the their visions of the past 

and future in relation to climate change as a product of idealized visions of the past (i.e., 

nature untouched by humans) and their worst-case scenario imaginings of the future 

based upon their understandings of current environmental problems. 

Plot. Through everyday experiences within their particular set of multifaceted and 

multilayered conditions, 6th grade participants also developed a generally shared climate 

change plot – or ideas about the causal events that were playing out as climate change 

occurred. Although individual learners varied in their explanations of the details – and the 

extent to which their explanations were scientifically supported – the main events in the 

story were held in common. I considered participants’ explanations of these causal events 

as evidence of their sense-making of information from varied sources, or otherwise 
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stated, their climate change knowledge. The causal events included: 1) (past and present) 

Human activities disrupting the normal functioning of Earth’s systems, causing Earth to 

become warmer; 2) (present and near future) Warmer temperatures cause physical 

changes on Earth, making Earth less hospitable for living things; 3) (possible future 

scenario) People change their actions in ways that reduce the disruption to the normal 

functioning of Earth’s systems, improving (or maintaining current) conditions for life on 

Earth; 4) (alternate possible future scenario) People fail to change their actions, leading to 

greater suffering or death for life on Earth. Overall, I noted that school and media 

appeared to be the most important informants of participants’ climate change knowledge.  

I interpreted this storyline – or, participants’ climate change knowledge – as 

shaped primarily by their sense-making of information communicated at school regarding 

the causes and effects of climate change. For the first causal event – human activities 

cause disruptions that warm the Earth – information at school (e.g., regarding fossil fuels 

and carbon dioxide) appeared to help participants make the connection between human 

activities and climate change. However, some considered climate change-related 

disruptions to encompass any kind of pollution, possibly a result of broader cultural 

messages about going green or saving the Earth. Once aware of climate change, 

participants’ experiences in the natural world let them to interpret experiences of warm 

temperatures as evidence of climate change.  

For the second causal event – warmer temperatures make Earth less hospitable – 

participants cited information from school (e.g., images of polar ice melt) and the media 

(e.g., news stories about displacement of coastal residents) as informing their 

understanding of observed climate change consequences. For the third causal event – 
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people change their actions and improve life on Earth – participants cited information 

from school (e.g., reducing fossil fuel use) and their lives at home (e.g., recycling) as 

examples of mitigation actions. Their ideas were generally focused on individual, not 

collective, actions. They did not generally associate climate change mitigation with the 

realm of politics, other than responding to my question about what governments could do 

- agreeing that government should impose limits and regulations on energy use. Here, I 

interpreted the political salience of climate change in the U.S. as not particularly 

informative for participants’ ideas. However, I posit that their focus on individual action, 

their ideas about authority, and their acceptance of rules and regulations may have been 

culturally-mediated.  

Finally, I interpreted the fourth causal event – people failing to change their 

actions, leading to suffering and death – as related to participants’ imaginings of the 

future based upon their current understandings of climate change consequences (i.e., from 

information sources at school, in the media). The apocalyptic scenarios depicted by some 

may have related to media images they have seen (e.g., associating extreme flooding or 

dying animals with climate change), or possibly images presented in their online 

curriculum (e.g., image of a polar bear alone on an iceberg). They may also have been 

rooted in participants’ emotional reactions to climate change – particularly sadness and 

fear.  

Moral argument. In communicating about climate change, participants stated or 

implied that certain human behaviors were right (or good) and wrong (or bad). I 

considered such statements to provide insight into participants’ moral argument, or 

values, in relation to climate change. Right actions were those that upheld a certain set of 
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ideals, namely: aesthetics, altruism, environmental stewardship, human health, honesty, 

learning, life, maintaining what we have, and rules and regulations. Participants conveyed 

wrong actions as actions that violated these ideals.  

Unlike their discussions of their climate change knowledge, participants did not 

explicitly cite the sources of their values. However, I noted that the set of values they 

conveyed in speaking about climate change generally reflected dominant values in the 

world(s) around them. For example, participants’ engagement in school-wide 

sustainability projects, as well as their families’ sustainability practices at home (e.g., 

recycling) promoted the value of environmental stewardship. Media presented in the 

classroom – encouraging students that there were actions they could personally take to 

address climate change – also conveyed this message. In their daily lives as young people 

(11 and 12 years old), participants were accustomed to following rules (e.g., parents’ 

rules at home; classroom rules), and saw rules and regulations as an effective means of 

ensuring right action. In addition, they lived in a state that generally favored stricter 

environmental laws and regulations (Pew Research Center, 2014).  

When speaking about right and wrong in relation to the environment, they 

sometimes cited examples from media. For example, they saw impending animal 

extinction (e.g., suggested by images on the Internet) and air pollution as wrong (i.e., 

threats to life, health, aesthetics). At times, messages from children’s media – such as The 

Lorax movie – appeared to inform participants’ environmental values, particularly in 

relation to greed as wrong, and honesty and environmental stewardship as right. They 

sometimes extrapolated these messages to new situations in the world around them – 
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such as observing deforestation and development in their suburban community, and 

considering it to be problematic.  

More broadly, I interpreted participants’ values as potentially reflective of some 

broader cultural messages that emphasize ideas such as: going green through personal 

action (individual environmental stewardship as good); knowledge is power (learning as 

a necessary for informed action); and following The Golden Rule (altruism or concern for 

others (e.g., animals) as right). In general, I noted that participants’ values generally 

reflected those of their parents – though the 6th graders often expressed greater concern 

for the environment – as well as the kinds of environmental values conveyed in school 

and in the media they consumed. Participants supported the values and concerns 

expressed by one another, suggesting they were in general agreement about what 

constituted right and wrong action.  

Characters. As participants described how climate change was relevant to their 

own lives, they cast themselves in varied roles. They described varied, and sometimes 

conflicting, climate change identities for themselves, both individually and collectively. I 

interpreted these climate change identities as most directly related to participants’ values 

(described above). That is, the 6th grade participants generally cast themselves as 

characters engaged in actions that agreed with their values. These included roles they saw 

as desirable, most often the roles of climate change Learners and Everyday Heroes and 

occasionally the roles of, climate change Communicators, Social Influencers, and Group 

Shifters. Participants also sometimes described themselves in less desirable roles, or roles 

in which they could not (or did not) uphold their ideals. These included instances in 

which participants described themselves as Guilty, (formerly) Oblivious, Powerless, or 
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Victims. Participants never cast themselves in the least desirable role of climate change 

Villains. 

I interpreted the conditions that shaped participants climate change-related values 

(e.g., family, messages at school, messages in media, broader cultural messages) as 

likewise playing a key role in the climate change identities they saw for themselves. 

Secondarily, I saw participants’ ideas about the climate change identities as informed by 

their climate change knowledge – particularly their knowledge of actions that could 

exacerbate or mitigate climate change. As with values, I interpreted participants’ 

knowledge as informed by their conditions, particularly the messages conveyed to them 

at school and in the media. Further, I interpreted participants’ existing views of 

themselves as members of groups as playing a role in how they saw themselves in 

relation to climate change. Participants considered their collective climate change 

identities (using “we” or “us” language) less frequently than they considered their 

individual climate change identities (using “I” or “me” language). However, when they 

did consider themselves as members of families, a student body, a local community, the 

youth generation, and humankind, they saw their relationship to climate change in new 

ways.  

In general, participants saw their collective climate change identities as having 

greater capacity both to exacerbate and to mitigate climate change. For example, at 

times, participants considered themselves to be personally Guilty, because they engaged 

in actions such as using electronics and riding in their parents’ cars. However, they also 

identified as Guilty when they considered themselves as members of humankind. Here, 

they viewed the collective actions of humankind as causing greater destruction than their 
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individual actions did. They also saw themselves, at times, as both individually and 

collectively Powerless. However, they were less likely to see themselves as Powerless 

when they considered themselves as members of groups (e.g., members of families, 

members of the student body, or members of humankind). Similarly, when they 

considered themselves as members of groups, they sometimes saw themselves as having 

the capacity to change the behaviors of other groups in the role of Group Shifters. They 

did not see this role as possible for them to assume individually. However, I noted that it 

was rare for participants to see themselves – even collectively – as having the capacity to 

help incite any kind of large-scale change. This was a role they typically reserved for 

others. Overall, consideration of participants’ views of their collective identities provided 

evidence that their understanding of their place within their conditions – globally 

(member of humankind), locally (member of local community), temporally (member of 

youth generation), at school (member of student body), and at home (member of family) 

– could matter for their shaping their climate change identities, or views of themselves in 

relation to climate change.  

Interpretations of the figured-world-to-conditions connection.  In describing 

participants’ critical responses to their stories of climate change, that is – how 

participants reacted inwardly and outwardly to what they had learned about climate 

change, I provided preliminary information relevant to understanding how participants 

might reshape or reinforce the conditions in which they are embedded. That is, I 

described how participants’ figured worlds of climate change might serve as spaces of 

authoring (Holland et al., 1998) in which participants have agency.  
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I described participants’ inward responses as the emotions they communicated 

about climate change, which included sadness, fear, and frustration. I described 

participants’ outward responses as the behaviors they enacted (or imagined) for 

themselves personally in relation to climate change. These behaviors included personal 

environmental stewardship, modeling or communicating responsible behavior to others, 

learning or seeking information, or sometimes, taking no action. I noted that sometimes 

participants’ inward responses appeared to motivate their outward responses (e.g., 

frustration related to one’s sense of powerlessness motivating inaction; fear of future 

consequences motivating personal energy conservation behaviors).  

 I interpreted participants’ critical responses to climate change as providing 

evidence of their climate change agency. I saw participants’ climate change agency as 

their (actual and imagined) enactment of their figured world of climate change. Thus, I 

interpreted their climate change agency – or their senses of their capacity to act in 

relation to climate change – as closely linked with their climate change identities, or the 

varied roles they saw for themselves within their figured world of climate change.  

When casting themselves as Powerless characters or Victims of climate change, 

participants described emotions of sadness, frustration, and fear. In describing themselves 

as Everyday Heroes, Communicators, and Social Influencers, participants suggested 

actions they were capable of taking to incite positive change in relation to climate 

change. In all of these roles, participants rationalized their actions as upholding certain 

ideals (e.g., environmental stewardship; knowledge and learning), or lamented threats to 

these ideals (e.g., altruism, beauty of the natural world, life). Therefore, I posit that – as 
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with climate change identity – participants’ climate change agency was likely informed 

by conditionally-mediated values and knowledge related to climate change.  

How or whether participants ultimately enact these roles in their in-school and 

out-of-school lives is yet unknown, and – I posit – subject to change as they learn more 

about climate change and evolve in their self-understandings in relation to it. At this point 

in their climate change learning, participants saw their capacity to act in response to 

climate change – their climate change agency – as having a relatively small sphere of 

influence and as based upon individual rather than collective action. At times, they also 

expressed their own lack of capacity to act in response to climate change. The ultimate 

enactment of these roles in the future may hinge on participants’ continued learning and 

self-reflection in relation to climate change. As such, new questions arise regarding 

fruitful future directions for climate change education.   

Chapter Summary 

 In this chapter, I described insights from the application of six analytic lenses to 

my case study data in relation to the research question: How are middle school science 

learners’ figured worlds of climate change related to the conditions in which they are 

embedded? I considered the data to provide insight into the 6th grade participants’ climate 

change stories, and regarded these stories as “entrances” (Kitchell et al., 2000) into 

participants’ figured worlds of climate change. To organize my reporting, I aligned my 

analytic lenses with elements of Truby’s (2007) Anatomy of a Story.  

After describing my interpretations of the data through each analytic lens, I 

synthesized my insights by “restorying” (Leavy, 2009, p. 7) the data into a cohesive 

climate change story that I interpreted as shared amongst the participants. I considered 
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this climate change story to represent the group’s figured world of climate change. Key 

findings related to the 6th grade participants’ collective figured world of climate change 

included: 

• Participants shared a common general storyline regarding climate change, with 

some variation in the extent to which the details were scientifically supported. 

• Participants consistently communicated that climate change was already 

underway and was caused by human activities, particularly technology use.  

• Participants cited evidence of physical changes on Earth, and believed that Earth 

was becoming less hospitable for living things, including themselves.  

• Participants saw climate change as relevant to their lives as individuals 

(primarily) and as members of groups (secondarily).  

• When considering their individual climate change identities, participants held 

conflicting views of themselves, primarily foregrounding their simultaneous roles 

as: Powerless, Victims, Witnesses, Learners, and Everyday Heroes.  

• When considering their collective climate change identities (e.g., as members of 

families, the youth generation, humankind), participants saw themselves as having 

greater capacity to exacerbate climate change (as collectively Guilty), but also to 

mitigate climate change (sometimes, though rarely, as Group Shifters). 

• Participants experienced tensions where they saw human activities in relation to 

climate change—including, at times, their own activities— as threatening or 

violating their values or ideals.  

After describing participants’ collective climate change story, I then examined the 

relationship between participants’ figured world of climate change and the multifaceted, 
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multilayered conditions in which they were embedded. In doing so, I described the ways 

in which I interpreted participants’ conditions as potentially informing their figured world 

of climate change. Key findings included that: 

• Participants’ climate change ideas appeared to be informed by communicated 

messages from others, observations of human behavior, and observations of 

the natural world. 

• Participants cited school and media, especially visual information, as 

important sources of their climate change knowledge. 

• Participants’ values in relation to climate change consistently aligned with 

those of their parents, though the 6th grade students generally expressed 

greater concern. 

• Cultural messages such as the importance of “going green” and “saving the 

Earth” were evident as participants communicated about climate change.  

Finally, I described the ways in which I interpreted participants’ figured worlds of 

climate change – particularly their descriptions of their own climate change identities and 

climate change agency – as having potential implications for reshaping or reinforcing the 

conditions in which the 6th grade participants were embedded.  

• Like their climate change identities, participants’ senses of climate change 

agency, or their own capacities to act in relation to climate change, were 

varied and sometimes conflicting.  

• Participants often expressed emotions of sadness, frustration, and fear in 

responding to climate change. 
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• Participants reported being already engaged (or believing they could engage) 

in small-scale personal behaviors to help mitigate climate change (e.g., in line 

with their Everyday Hero identities). These behaviors often appeared to be 

motivated by their emotional responses to climate change (e.g., fear of 

consequences of inaction). 

• At times, participants expressed that there was nothing they could do to 

address climate change (in line with their Powerless and Victim identities). 

However, they also expressed a view that “knowledge is power”, and that they 

and others could gain power through learning (in line with their Learner 

identities).  

I turn now to a discussion of the insights presented in this chapter, revisiting them in light 

of my theoretical model (articulated in Chapter Three) and prior research relevant to 

climate change learning (reviewed in Chapter Two). Finally, I discuss the potential 

relevance of the study for policy, research, and science teaching and learning.  
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CHAPTER FIVE: DISCUSSION, AND IMPLICATIONS 
 

In this chapter, I synthesize and discuss the insights my case study provides with 

regard to my overarching research question: How are middle school science learners’ 

figured worlds of climate change related to the conditions in which they are embedded? I 

revisit these insights in light of the figured worlds theoretical perspective, engaging in 

dialogue with relevant literature on learner identity and agency. I also compare the 

insights generated through the present case study with prior literature related to climate 

change learning and to cultural perspectives on climate change. Finally, I discuss the 

potential implications of the study for the realms of policy, science teaching and learning, 

and science education research, including suggested avenues for future investigation. 

Theoretical Perspective 

 In adopting a sociocultural theoretical perspective on learning, I took the view 

that learning takes place through learners’ interactions (e.g. with people, with cultural 

objects (Vygotsky, 1978)) within social environments. In doing so, I sought to examine 

“the nexus of relations between the mind at work and the world in which it works” (Lave, 

1988, p. 1) in relation to climate change learning. Drawing on anthropological 

perspectives on culture and climate change (Roncoli et al., 2009), I considered climate 

change learning as a socioculturally-mediated process. I drew on Holland et al.’s (1998) 

notion of figured worlds to describe the “historically contingent, socially enacted, and 

culturally constructed worlds” (p. 7) in which climate change identity and agency are 

formed.  

In Chapter 3, I presented a theoretical model of climate change learning (Figure 

3). In the model, I sought to illustrate a relationship between learners’ conditions and 
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learners’ figured world of climate change. Key elements examined included: 1) learners’ 

figured world of climate change, 2) the influence of learners’ conditions (or contexts) on 

their figured world of climate change; and 3) the (potential) influence of learners’ figured 

world of climate change on their conditions (contexts). I highlight each of these elements 

in Figure 37 below.  

 
Figure 37 
 
Elements of the Theoretical Model of Climate Change Learning 
 
 
Elements 
examined: 
 
1. Learners’ 
figured worlds 
of climate 
change 
 
2. Influence of 
learners’ 
conditions on 
their figured 
worlds of 
climate change 
 
3. Influence of 
learners’ 
figured worlds 
of climate 
change on their 
conditions 

 

Discussion 

In the section that follows, I examine each element of my initial theoretical 

model, discussing it in light of insights from my collected data and in relation to prior 

literature on climate change learning.  

Element 1: The “Figured world of climate change” dimension of the model. 

The first element of the initial model represents participants’ figured world of climate 
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change itself. Based on theoretical literature on figured worlds (Holland et al., 1998), I 

envisioned this element as the space in which participants’ identities and agency in 

relation to climate change would be formed. Following the approach of other researchers 

adopting a figured worlds perspective (Holland et al., 1998b; Sfard & Prusak, 2000; 

Urrieta, 2007a), I became interested in stories a means of gaining insight into 

participants’ understandings of climate change and of themselves. Using a storytelling 

heuristic (Truby, 2007), I described how participants expressed their perceptions of the 

story world in which climate change was taking place; the causal events comprising the 

climate change plot; the characters – including the participants themselves and others – 

enacting climate change; and participants’ moral argument about these actions. These 

elements provided support for portions of two of my initial theoretical propositions: 1) As 

learners engage in climate change learning, they develop perceptions, knowledge, and 

values… [in relation] to climate change, and 2) Climate change learning entails 

developing identity… with regard to climate change.  

In Figure 38 below, I isolate the figured world dimension of the model. Then, in 

Figures 39-42, I add detail to the initial model to illustrate how I now understand the 

figured world dimension. Because figured worlds are dynamic and enacted, I now depict 

the figured world element of my model in terms of the actions present in participants’ 

collective story of climate change. I consider this story to be a representation of 

participants’ figured world of climate change, in that participants considered their own 

roles (identities) and capacities to act (agency) in the world. To represent in more detail 

the action within the story and the characters involved in each, I now depict the figured 

world element of the model as a series of figures, rather than in a singular figure.  
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Figure 38 
 
Isolating the “Figured World of Climate Change” Element of the Theoretical Model 
 

 

 

 
 
 
 
 
 
Figures A-D.  
Adding detail to the “figured worlds of climate change” element of my initial theoretical 
model. Here, I depict how I interpreted participants’ figured world of climate change as 
humans (6th grade participants and others) enacting a series of events.  
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Figure 39 
 
Depicting Action within Participants’ Figured World of Climate Change: Human 
activities have already begun to disrupt the normal functioning of Earth’s systems, 
resulting in warmer temperatures on Earth.  

 
 
*Here, the 6th grade participants saw themselves as Guilty characters who contributed to 
climate change through their daily actions; Witnesses who were noticing warmer 
temperatures; Victims who were suffering because of warmer temperatures; 
Communicators who were talking about the changes they were noticing; and Learners 
who were being taught about climate change. They depicted others – but not themselves - 
as Villains who contributed to climate change but did not care, and Oblivious characters 
who were unaware of their impact. Like themselves, others were also Guilty, Victims, 
and Communicators. 
 



	 320 

Figure 40 
 
Depicting Action within Participants’ Figured World of Climate Change: Humans are 
observing that warmer temperatures are making Earth less hospitable for living things. 
 

 
 
*Here, the 6th grade participants saw themselves and others as Witnesses who were 
observing physical changes on Earth; Victims (along with other living things, especially 
animals) who were suffering from physical changes; Communicators who were talking 
about observed changes; and Learners (along with scientists) who were studying 
changes on Earth. 
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Figure 41 
  
Depicting Action within Participants’ Figured World of Climate Change: People change 
their actions in ways that reduce disruption to the normal functioning of Earth’s 
systems, leading to improved conditions for life on Earth.  
 

 

*Here, the 6th grade participants saw themselves and others as Everyday Heroes who 
take personal action to address climate change. They influence others to change their 
personal actions in the role of Social Influencers. In the role of Communicators, others 
are expanding human understanding of climate change. Others are also catalyzing group-
level climate change action in the role of Group Shifters.  
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Figure 42. 
 
Depicting Action within Participants’ Figured World of Climate Change: People fail to 
change their actions, leading to greater suffering and death for life on Earth. 
 

 
 

*Here, the 6th grade participants saw themselves and others as Victims who suffer the 
negative consequences of climate change, and as characters who are Powerless, unable to 
enact change.  
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Connections with prior literature regarding learners’ climate change ideas. 

Prior studies have suggested that a majority of middle and high school respondents 

believed that climate change (or global warming) was occurring (Boyes et al., 2009; 

Boyes & Stanisstreet, 2012; Chhokar et al., 2012; Leiserowitz et al., 2011), though not 

always a large majority – particularly in the U.S. (Leiserowitz et al., 2011). In my case 

study, all eight of the 6th grade case study participants unanimously believed that climate 

change was occurring and that they were already personally witnessing its effects (e.g., 

personally felt hotter temperatures). Although participants expressed certainty that 

climate change was occurring, at ages 11 and 12, they were just beginning to learn about 

it. When I conducted my case study at the end of their 6th grade year, participants 

appeared to be piecing together new, disparate pieces of information about climate 

change, and were still developing their understandings of its causes, effects, and the roles 

of human activities.  

Ideas about climate change cause and mechanism. When participants described 

the climate change event: Human activities disrupt the normal functioning of Earth’s 

systems, causing Earth to become warmer, they provided varying explanations of the 

causes and mechanism behind rising temperatures on Earth. Participants generally 

understood that global temperatures were increasing as a result of changes in the amounts 

of gases in the atmosphere. However, they generally did not describe this phenomenon in 

ways that were fully aligned with scientifically-supported explanations of the greenhouse 

effect, and provided varying explanations of the relationship between atmosphere and 

global temperature. As commonly reported in prior literature, several participants 

expressed a view that air pollution was creating a hole in the ozone layer and causing 
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global warming. As Francis et al. (1993) suggested, participants in this study may have 

fused ideas about discrepant environmental problems in providing explanations of climate 

change cause and mechanism. Several participants described gas building up and acting 

like the glass of a greenhouse (e.g., Reinfried & Tempelmann, 2014; Shepardson et al., 

2009). Some appeared to hold a view that global warming was caused by air pollution in 

general (e.g., Boyes & Stannisstreet, 1997; Lee et al., 2007). Participants often connected 

this with deforestation, drawing on prior understandings of the roles of the biosphere (but 

generally not the atmosphere) in the carbon cycle. Such information supports research 

suggesting that learners may have incomplete understandings of carbon transforming 

processes (Jin et al., 2013). I conjecture that the explanations provided may be a 

reflection of both an emphasis on life science topics (e.g., photosynthesis) in the 

elementary grades, as well as of cultural messages about the harms associated with 

pollution.  

Ideas about climate change effects or consequences. As reported in prior literature 

(e.g., Liarakou et al., 2011; Punter et al., 2011), 6th grade participants in this case study 

had greater awareness of climate change effects than of causes and mechanism. 

Participants’ awareness of climate change effects was evident both as they described the 

causal event: Warmer temperatures make Earth less hospitable for living things; and the 

causal event: People fail to change their actions, leading to greater suffering or death for 

life on Earth.  

Participants’ discussion of climate change effects included many of the 

scientifically-supported physical changes on Earth discussed in prior literature, including 

precipitation changes, sea level rise, ice and snow melt, and flooding (e.g. Boyes & 
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Stanisstreet, 1993; Shepardson et al., 2009). I also noted evidence that supported 

Shepardson et al.’s (2009) finding that learners often considered changes in local 

temperature and precipitation, rather than thinking in terms of long-term global patterns. 

This could signal participants’ conflation the concepts of weather and climate. I observed 

that participants were particularly attentive to impacts that affected human or animal life. 

These included threats to plant and animal survival (also documented by Koulaidis & 

Christiadou, 1999; Lee et al., 2007); threats to human health, safety, and survival; and 

disruptions to humans’ lives. This could be, in part, a product of my drawing and 

interview protocols, in which I specifically asked participants about how they saw 

climate change as relevant to their own lives. It may also relate to interest in and empathy 

with animals, as has been documented with learners of similar ages (Nevers, Gebhard, & 

Billman-Mahecha, 1997).  

Although participants were generally more knowledgeable about climate change 

consequences than other dimensions of climate change, they sometimes described climate 

change consequences in ways that were not scientifically supported. For example, as 

reported in prior literature (e.g., Kılınç et al., 2008; Punter et al., 2011), some 

participants, such as Isabelle and Autumn, associated climate change with the death of 

aquatic animals as a result of pollution (e.g., trash or litter) entering waterways. Others, 

such as Bobby and Richie, associated climate change with increased risk of skin cancer 

(e.g., Rye & Rubba, 1998). I did not detect among the 6th grade participants a number of 

other scientifically unsupported views, such as the association of the greenhouse effect 

with food poisoning, heart attacks, or unsafe drinking water. 
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Ideas about the role of human activities in climate change. Participants provided 

evidence of their ideas about the roles of human activities, including their own, in climate 

change through their descriptions of the causal events: Human activities disrupt the 

normal functioning of Earth’s systems causing Earth to become warmer; People change 

their actions in ways that reduce disruption to the normal functioning of Earth’s systems, 

leading to improved conditions for life on Earth; and People fail to change their actions, 

leading to greater suffering or death for life on Earth.  

In describing activities participants understood as exacerbating climate change, a 

number of activities emerged that supported insights from prior literature. For example, 

participants in this study widely cited fossil fuel use (including from electricity use, 

driving cars, and factory production); deforestation; and pollution in general as 

exacerbating climate change, all of which have been reported in prior literature. Many 

participants associated land-based pollution (i.e., litter or trash) with climate change (also 

reported in prior literature), but generally did not provide coherent cause-effect 

explanations of the relationship. This suggested that participants, when in doubt, held the 

view that any activity they understood as bad for the environment was likely to contribute 

in some way to climate change.  

In describing activities they understood as mitigating climate change, participants 

likewise cited a number of activities previously reported in the literature. These included 

reducing fossil fuel use (including driving less, using public transportation, using less 

electricity, using renewable energy sources), reducing deforestation, and reducing 

pollution (e.g., by recycling). Additionally, I noted that participants generally held the 

view that education was crucial for mitigating climate change, and that greater 
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understanding of climate change would empower people to make sustainable choices in 

their everyday lives. They also held the view that imposing rules and regulations that 

limited people’s use of fossil fuels would be an effective way to mitigate climate change. 

These types of actions – located more centrally in the realm of the social sciences – are 

less frequently discussed science education, but were an important part of participants’ 

thinking about actions that could mitigate climate change.  

I noted that it was less common for participants to talk about climate change 

mitigation as a collective (possibly political) activity. Participants’ ideas about climate 

change mitigation focused primarily on the kinds of individual actions (e.g., recycling, 

turning out lights) communicated to them as positive actions to take in their homes and 

schools. It appeared that parents, Ms. Kane, and the science curriculum resources 

presented to participants sought to empower them to make a difference with regard to 

climate change, rather than to become overwhelmed or hopeless. These efforts were 

generally channeled into messages about simple actions young people could take as 

individuals, and did not delve into messier, more complex, and more potentially political 

notions of collective action.  

Element 2: The “Influence of learners’ conditions” dimension of the model. 

The second element of my theoretical model that warrants exploration in light of my 

findings is the influence of learners’ conditions element (Element 2 in Figure 37, above). 

I isolate this aspect of the model in Figure 43. I identified three modes by which 

participants perceived information about climate change: 1) by attending to information 

communicated by others; 2) by observing human behavior (perceived as) impacting 

climate change; and 3) by observing changes in the natural environment (perceived as) 
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evidence of climate change. Examples in the data that suggested that as participants 

interacted within their conditions in these ways, they formed new ideas about climate 

change. This observation provided support for my theoretical proposition that: Learners’ 

ideas about climate change are formed through social interaction and are thus shaped by 

aspects of their conditions.  

Figure 43 
 
Isolating the “Influence of Learners’ Conditions” Element of the Theoretical Model 

 

 

In Figure 44, I modify my representation of the influence of context (conditions) 

element of my initial theoretical model. Here, I represent three modes by which 

participants’ interactions with their conditions appeared to shape their figured worlds of 

climate change. I note that participants’ interactions with people or cultural objects within 

their immediate surroundings (e.g., home or school) had the potential to connect them to 

more remote aspects of their conditions (e.g. a TV news report viewed at home may show 
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distant island nations affected by sea level rise; a website viewed at school may show 

images of Arctic animals impacted by climate change). Thus, I suggest that participants’ 

figured worlds of climate change were directly and indirectly shaped by their conditions 

from local to global scales.		

Figure 44 
 
Adding Detail to the “Influence of Learners’ Conditions” Element of the Theoretical 
Model 
 

 

Connections with prior literature regarding conditional influences on climate 

change learning. As reported in prior literature, participants in this case study described 

ways in which messages communicated at school (teachers, curriculum, peers) (Bodzin & 

Fu, 2014; Boon, 2010; Kılınç et al., 2008; Varma & Linn, 2012); in the media (Boon, 

2010; Boyes et al. 2008; Hansen, 2010); and by family (Mead et al., 2012) had influenced 

their ideas about climate change.  
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Influence of messages in school. As reported in previous studies, 6th grade 

participants in this case study cited messages communicated in school as important 

influences on their climate change ideas (Boon, 2010; Kılınç et al., 2008). They provided 

more scientifically supported explanations of climate change after engaging with school-

based instruction on the topic (Bodzin & Fu, 2014; Varma & Linn, 2012). However, even 

after instruction, some aspects of participants’ explanations of climate change – 

particularly related to cause and mechanism - were not scientifically supported (Jin et al., 

2013). When speaking about climate change, I noted that participants often referenced 

visual media presented in class, as well as interactive learning activities in which they 

had engaged. I rarely noted any participants referencing climate change messages 

communicated to them through their individual engagement with the Innovate online 

curriculum. This suggested to me that although participants may have gained some ideas 

about climate change through their individual work, opportunities to interact with others 

around the topic of climate change were most memorable.  

 Influence of messages from peers. Although I interpreted social interaction as 

important for shaping participants’ climate change ideas, I had few opportunities during 

my classroom observations to observe participants and their peers engaged in discussion 

about climate change. When I inquired during individual interviews, most said that 

climate change was not something that 6th grade participants discussed much with their 

peers. Aliyah explained that her peers did little to shape her thinking about climate 

change because “We all [have] similar ideas” (Aliyah, interview), and Bobby agreed that 

he only talked to his peers about climate change when directed to do so in school (Bobby, 

interview). I created a situation like this in setting up the focus group discussions, so that 
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I could observe how participants interacted with their peers around climate change. I 

observed that, in general, participants supported and agreed with one another’s ideas. 

This may provide further support for the finding that friends may influence learners’ 

thinking about climate change (Kılınç et al., 2013; Leiserowitz et al., 2011), but perhaps 

through reinforcing one another’s ideas more than changing their ideas.  

 Influence of messages from media. Also as reported in prior studies (Boyes et al. 

2008; Hansen, 2010; Svilha & Linn, 2011), participants cited media as a source of their 

information on climate change, particularly television and Internet. Media sources, both 

in school and out-of-school, appeared to increase participants’ awareness of climate 

change in some ways, particularly with regard to its impacts (Andersson & Wallin, 2000; 

Hansen, 2010). However, as previously reported, media sources could also become 

sources of participants’ climate change explanations that were not scientifically supported 

(Boyes & Stanisstreet, 2001; Gowda et al. 1997). For example, Autumn’s use of the 

NASA website led her to the scientifically unsupported conclusion that the ozone hole 

was the cause of global warming. I further noted evidence that brief reports in the media, 

such as on the television news, provided participants with incomplete information about 

climate change (Boon, 2010; Varma & Linn, 2012). This was evident in Isabelle’s 

statement that “The news just kind of skims over it and then goes on to like, ‘Oh, these 

people escaped from jail’” (Isabelle, interview). Finally, as Kılınç et al. (2013) reported, I 

noted evidence that media reports about climate change sometimes incited feelings of 

fear. For example, Aliyah became fearful of being displaced from home after seeing a 

news report about climate change refugees in island nations. As these examples suggest, 
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messages communicated through media appeared to have an important influence on 

participants’ climate change ideas.  

Influence of messages from family. Like all of their parents, all of the 6th grade 

participants were worried or concerned about the risks posed by climate change. This 

finding aligns with prior research suggesting that adolescents were likely to perceive 

climate change risk in the same way as their parents (Mead et al., 2012). A number of 

parents talked about being careful in their conversations with their children about climate 

change, so as not to incite worry. However, I noted that some of the potential climate 

change risks that the 6th grade participants described were more extreme than those 

potential risks that concerned their parents. 

Influence of broader cultural messages. Looking beyond the realm of what 

participants cited as directly influencing their climate change ideas – that is, the 

influences of which they were aware and about which they communicated to me – I 

interpreted other ways in which broader cultural messages could be indirectly shaping 

participants’ climate change ideas.  

Public discourse. The 11- and 12-year-old participants in my study rarely 

appeared to be influenced by, nor generally aware, of political conversations around 

climate change. For example, they were not aware of political rhetoric calling scientific 

evidence to question as Boon (2010) reported. They did not express distrust in politicians 

as Boyes and Stanisstreet (2012) observed amongst students in their study. I interpret this 

general lack of awareness of public discourse around climate change – particularly its 

politicization in the U.S. - as potentially a matter of parents’ caution when discussing 
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climate change, care taken in school science to avoid politicizing climate change, and the 

types of media that these 11- and 12-year-old students consumed.  

Although participants were not highly aware of broader public (adult) discourse 

around climate change, it may have had indirect influence on their climate change 

learning and ideas. For example, it is possible that participants’ parents – who were all 

generally aware of the politicization of climate change – shared messages with their 

children that were aligned with their political views on climate change. For example, 

James’s father told me, “Oh yeah, I believe the hype!” (James’s father, interview) and 

described his desire to instill in James the importance of working to protect the 

environment, for example, by purchasing from companies that are environmentally 

conscious. Even though participants lived in a county where there was some 

disagreement about climate change – although less disagreement than at the national 

scale (Yale Project on Climate Change Communication, 2014) – these arguments 

generally did not appear to touch the 6th grade participants’ everyday lives. The people 

(e.g., parents, teachers) and cultural objects (e.g., curriculum, media) with which they 

interacted did not appear to cast doubt on whether or not climate change was a real 

phenomenon. This suggests that, possibly, learners’ immediate contexts (e.g., everyday 

life in school and out-of-school) may have had greater power to shape their ideas than 

their less immediate contexts (e.g., national level conversations about climate change). 

However, it is likely that participants will come into greater contact with alternate views 

in the future. 

The politicized nature of climate change in the U.S. may have also shaped how 

climate change was presented to students in school. For example, the Next Generation 
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Science Standards, with which the Innovate online curriculum was aligned, state that 

middle school students should be able to “Ask questions to clarify evidence of the 

factors that have caused the rise in global temperatures over the past century” (MS-ESS3-

5, NGSS Lead States, 2013). This language may suggest to some that climate change 

evidence is unclear, and needs clarification – a message sometimes promoted in U.S. 

political discourse on climate change, but not necessarily in scientific discourse. It also 

may point to the care that science educators are tacitly expected to take in presenting 

climate change as a potentially politically sensitive topic. Accordingly, none of the 

messages communicated to participants about climate change at school addressed the 

presence of political debate around climate change. Normative questions addressing 

climate change mitigation strategies were focused on positive actions participants could 

take as individuals (e.g., monitoring their personal carbon footprint)  – avoiding notions 

of collective action that might be construed as promoting environmental activism. 

Cultural values related to environment, science, and technology. I noticed some 

trends in the case study data that were similar to trends reported by other researchers 

related to the role of cultural views of environment, science, and technology in shaping 

people’s ideas about climate change. For example, Kılınç et al. (2011) argued that aspects 

of national culture led students to self-identify as environmentally friendly. Similarly, in 

my case study, I noted that the school (Fairview Middle School) and the local community 

in which the school was located took pride in sustainability efforts, and that all of the 6th 

grade case study participants spoke positively about environmental stewardship 

behaviors, including their own. Byrne et al. (2014) identified a set of interpretive 

repertoires that 9 and 10-year-old students employed when speaking about climate 
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change, which aligned with cultural values instilled in children at a young age. These 

included values such as saving the planet, staying healthy, and being fair (Byrne et al.). I 

noted very similar trends in analyzing data related to the climate change values of the 11 

and 12-year-old participants in my case study. I identified environmental stewardship, 

human health, altruism, honesty, and rules and regulations as some of the ideals that 

participants saw as worthy of protecting when they spoke about climate change.  

However, I also noted evidence that some widely shared cultural values did not 

shape learners’ ideas about climate change in anticipated ways. For example, several 

researchers have reported that adolescent learners often hold the view that climate change 

can be resolved by technological fixes (Byrne et al., 2014; Stanisstreet et al., 2008). 

Skamp et al. (2013) posited that this was particularly likely among youth in Western 

cultures, who may often associate technology with progress. I noted this view amongst 

participants’ parents (but not among participants themselves), particularly when they 

believed that their children’s generation would generate innovative technological 

solutions to address climate change. Such a view would align with the current cultural 

interest in STEM education in the United States, including the infusion of engineering 

into the Next Generation Science Standards.  

Influence of participants’ observations of human behavior. Participants’ 

observations of human behavior appeared to shape their ideas about the scope and 

severity of climate change, and to inform their levels of concern with regard to climate 

change. These observations often related to people’s personal technology use at home 

and school, as well as to people’s modes of transportation. Participants often described 

technology as creating more problems than solutions. They tended to associate 
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technology with personal technology products, such as the laptops participants used every 

day in their blended learning school, which they had learned were powered by fossil fuel 

energy. Participants expressed concern about the prevalence of activities in their 

immediate surroundings they understood to exacerbate climate change, but saw these 

behaviors as largely infeasible to change. An exception was evident with Richie, whose 

family had recently installed solar panels on their house, who expressed a view of 

technology as having the potential to help mitigate climate change. Both of these 

examples suggest that participants’ observations of human behavior in the world around 

them may have played a role in their climate change ideas.  

Influence of participants’ observations of the natural world. I noted evidence 

that participants’ observations of the natural world may have played a role in shaping 

their climate change ideas. Once aware of climate change as a phenomenon, participants 

often interpreted phenomena such as hot temperatures, extreme weather events as 

evidence of climate change. Participants often interpreted events through conversation 

with others, such as their family members. Anthropologists have described how people’s 

observations of the physical environment, such as thinning sea ice, arrival of unfamiliar 

insects, disappearance of familiar species, and changes in precipitation may shape 

understandings of climate change (Crate, 2009; Jacka, 2009; Marino & Schweitzer, 

2009).  In addition, people may interpret climate change through the lens of changes in 

cultural activities, for example, being no longer able to predict the weather (Crate, 2009), 

or experiencing new difficulties in hunting and producing food (Crate, 2009; Jacka, 

2009), or in Autumn’s family’s case, no longer experiencing white Christmases.  
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 In many of the instances in which the 6th grade case study participants and their 

family members associated observed changes in the natural environment with climate 

change, they described changes in local temperature and precipitation, rather than 

thinking in terms of long-term global patterns (see also Shepardson et al., 2009). Here, it 

is worthwhile to acknowledge Nuttall’s (2009) warning to anthropologists that 

observations about unusual weather should not be automatically considered evidence of 

climate change. However, in some cases, in which participants’ families had resided in 

Douglass County for many decades – such as Isabelle’s father who had visited the same 

beach every year since childhood, participants’ families may possess place-based 

knowledge related to climate change. Such knowledge may be similar to the kinds of 

traditional ecological knowledge – based on people’s “locally developed knowledges and 

practices” (Leonard, Parsons, Olawsky, & Kofod, 2013, p. 263). While the 11- and 12-

year-old participants themselves had not been alive long enough for such long-term 

climate observation and awareness, their ideas may have been informed by the 

interpretations of older members of their families and communities who had witnesses 

such long-term change.  

Element 3: The “Influence of figured worlds” dimension of the model. The 

final element of the initial theoretical model (Figure 45) represents how participants’ 

enactment of their figured worlds of climate change serves to reshape or reinforce their 

conditions. Figured worlds, then, become “sites of possibility” (Urrieta, 2007a, p. 109) 

for enacting social change. In applying this thinking to a sociocultural model of climate 

change learning, this would entail people acting according to, and in response to, their 

stories of climate change. This enactment would hinge on how people see themselves in 
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relation to climate change (their climate change identities) and how they understand their 

capacities to act in relation to climate change (their climate change agency).  

 
Figure 45 
 
Isolating the “Influence of Figured Worlds” Element of the Theoretical Model 
 

 

To examine this dimension of the model, I analyzed the data with attention to 

participants’ critical responses to climate change. I interpreted these responses as 

providing evidence of participants’ climate change agency, or their sense of their own 

capacities to act in relation to climate change. For each type of response, I interpreted 

how participants cast themselves as certain types of characters in the story of climate 

change, representing their varied climate change identities. These interpretations were 

relevant to my theoretical proposition that: Learners’ identity and agency development 
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may reinforce or change the conditions in which they are embedded. In Figures 46 and 

47, I represent how participants’ enactment of these identities may extend beyond the 

participants themselves, and have the potential to impact the conditions in which they are 

embedded.  

Figure 46 illustrates that by enacting certain character roles, participants have the 

potential to reinforce the conditions in which they are embedded. In the role of 

Communicators, participants may “spread the word” about climate change by repeating 

climate change messages already prevalent in the world around them – reinforcing, but 

not changing, their conditions. As Learners, participants may become personally 

knowledgeable about climate change, but not alter their behaviors or those of others – 

reinforcing conditions in which people are aware of climate change, but still engage in 

behaviors that contribute to it. As Everyday Heroes, participants may engage in personal 

actions they perceive as beneficial to climate change mitigation (e.g., recycling), joining a 

larger community of people engaged in personal “green” actions, while climate change 

consequences persist. As Guilty characters, participants may continue daily personal 

behaviors that contribute to climate change, while climate change consequences also 

persist. As Victims or Powerless characters, participants may see themselves as unable to 

address climate change in any way, while climate change consequences persist or worsen.  
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Figure 46 

Participants’ Enactment of Climate Change Identities with Potential to Reinforce their 
Conditions  
 

 

Figure 47 illustrates that by enacting some climate change identities, participants 

may have the potential to change the conditions in which they are embedded. In several 

of these roles (Communicators, Learners, Everyday Heroes, and Social Influencers), 

participants could also reinforce their conditions, depending on how the roles are enacted. 

By enacting the role of Communicators, participants could “spread the word” about 

climate change to others who do not know about climate change, creating conditions of 

greater climate change awareness. By enacting the role of Learners, participants could 

become more knowledgeable in ways that incite more informed decisions about climate 

change that impact their conditions. In the role of Everyday Heroes and Social 

Influencers, participants could engage in personal actions that help mitigate climate 
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change and encourage others to do the same. In addition to potentially mitigating climate 

change, these actions could be significant for making climate change more salient to 

participants themselves and others. Finally, though the 6th grade participants rarely saw 

themselves in the role of Group Shifters, if they could be supported in developing these 

identities, participants could be a part of larger-scale climate change mitigation actions 

with greater potential to mitigate climate change than individual actions alone.  

Figure 47 

Participants’ Enactment of Climate Change Identities with Potential to Change their 
Conditions  
 

 

Connections with prior literature regarding learner identity and agency in 

relation to environment and climate change. In describing the various character roles 

in which participants cast themselves and others in their stories of climate change, I 

described 6th grade participants’ varied and sometimes conflicting climate change 



	 342 

identities and actions. The notion of inhabiting multiple identities in relation to 

environment was also described in Blatt’s6 (2013, 2014) work on environmental identity 

among U.S. high school students. Blatt described a variety of possible views of one’s 

own relation to the natural environment. I noted that some of these views resonated with 

a number of the climate change character roles I interpreted among the 6th grade case 

study participants, including the view of oneself as damaging to nature (similar to The 

Guilty character role), the view of oneself as dependent upon nature (similar to The 

Victim character role); and the view of oneself as a protector of nature (similar to the 

Everyday Hero character role).  

In connecting identity with emotion, Blatt described the work of Hitlin (2003), 

who saw values as bridging the two. I noted a similar kind of connection between 6th 

grade participants’ climate change identities, values, and emotions. In particular, when 

participants described themselves and others as enacting the roles of Those Who Harm 

(The Guilty, The Oblivious, and The Villains), they expressed emotions of sadness and 

frustration. They described these emotions in relation to the violation of certain values or 

ideals, such as the violation of their environmental stewardship value, or threats to ideals 

such as health and life. This was evident, for example, when James stated, “It’s sad 

[emotion]. Because if we keep like we’re behaving with this stuff [Those Who Harm 

collective character role], we’re gonna all die [threat to the value: life]” (James, 

interview). 

Because of the relatively short-term nature of this study, I did not frame it as a 

study of participants’ identity development, but rather as a snapshot of the climate change 

																																																								
6	Blatt drew on the work of Thomashow (1995) and Clayton (2003), both of whom described a connection 
between environmental identity and behavior, just as figured worlds theory would assume in its focus on 
identity and agency in particular cultural realms.	
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identities participants had developed up to (and during) the time of the study. However, I 

note certain connections between findings related to participants’ climate change 

identities and Kempton and Holland’s (2003) the process of environmental identity 

development, which moves from salience, to empowerment, to activism. Evidence from 

participants suggested that all had at least entered the salience stage of their climate 

change identity development, particularly in casting themselves in the character roles of 

climate change Learners. Where participants described their individual roles as Everyday 

Heroes and Social Influencers, and rarely, their collective roles as Group Shifters, it may 

have been the case that they were entering the empowerment stage of their climate change 

identity development. Conversely, however, when they cast themselves as Powerless 

characters or Victims in the story of climate change, participants did not show evidence of 

a sense of empowerment. The third and final stage that Kempton and Holland described 

for environmental identity development is the activism stage. Because I was unable to 

observe participants engaged in climate change activism practices firsthand, I relied on 

their reporting of their actual and intended actions in response to climate change. In 

describing their climate change actions - or possibly, their inability to act on climate 

change - participants may have provided initial evidence related to the activism stage of 

their environmental identity development.  

Blatt (2013) suggested that, “through an understanding of the different levels of 

salience of various identities within an individual, one can gain a better understanding of 

the actions of that individual” (p. 469). In applying this idea to my case study, many 

questions arise: Which of their multiplicity of climate change identities will become most 

salient to the 6th grade participants as they engage in further climate change learning? 
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Under what conditions might participants enact those identities in the world to reshape or 

reinforce their conditions? For example, it may be possible that participants’ enactment 

of their already strong Everyday Hero identities (people who consciously limit their 

contribution to climate change through individual actions) may serve to reinforce their 

current conditions, in which many people are already engaged in such individual actions, 

yet climate change consequences persist. However, it may also be possible that if 

participants further develop in their nascent collective Group Shifter identities (those who 

catalyze group-level action to address climate change), enactment of these identities 

might better serve to reshape participants’ conditions in line with participants’ desired 

vision of the future – or, “where [we would] prefer to go” (Hicks and Holden, 2007) 

I posit that through the enactment of their figured worlds of climate change, 

participants have the potential to change or reinforce the multifaceted, multilayered 

conditions in which they are embedded. I also posit that through future climate change 

learning experiences, participants have the possibility of taking up new kinds of climate 

change identities, developing new self-understandings in relation to climate change. In 

doing so, they may also gain new senses of agency, or views of their own capacities to 

act in relation to climate change. In addition, future learning experiences might serve to 

strengthen or reinforce particular elements of participants’ currently varied climate 

change identities. Climate change education itself, then, becomes a site of possibility. 

Questions for the policy, education, and research communities thus arise around the goals 

of climate change education, and how these might be realized for today’s science 

learners.  
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Implications 

While I do not make the claim that insights from this study of eight particular 

learners may be generalized to draw conclusions about other student populations, I 

believe that they highlight a number of key issues with broader implications for climate 

change education. I now turn to implications of the study for the areas of policy, 

curriculum and instruction, teacher education, and research.  

Policy. This study has potential implications for policymaking on varied levels. In 

the broadest sense, it raises questions about the kinds of climate change identities and 

agency we would desire for today’s young people to adopt and enact in the world. At the 

global level, the Sustainable Development Goals of the United Nations’ 2030 Agenda 

describe a future requiring “solutions…coordinated at the international level and… 

international cooperation to help developing countries move toward a low-carbon 

economy” (UN.org, 2016, para 4). At the Paris Climate Conference (COP-21), which 

occurred several months after the completion of my data collection, world leaders set the 

goal of keeping global temperatures from rising more than 2°C by the year 2100, with an 

ideal target of keeping temperature rise below 1.5°C. Considering these global-level 

aspirations, young people – along with older generations – must presumably develop 

certain capacities to act in relation to climate change if they are expected to take part in 

realizing them.  

In the U.S., the Federal government’s take on the desired capacities to act are 

reflected in the Essential Principles for Climate Literacy (U.S. Global Change Research 

Program, 2009). They state that a climate literate person should be able to: assess 

scientifically credible information, understand Earth’s climate system, communicate 
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about climate and climate change, and make informed, responsible decisions about 

actions that may affect climate. I interpret these as focusing primarily on developing 

people’s individual identities as climate change Learners and Communicators. 

Promisingly, this case study has suggested that climate change learning experiences, both 

in and out of school, may help adolescents to develop such climate change identities. 

However, it also suggests that adolescents may develop other kinds of identities and 

senses of agency when they consider themselves as members of groups.  

Beyond the decision-making ability of individuals, collaborative action will likely 

be required realize global and national climate change goals (i.e., enactment of Group 

Shifter identities). Thus, a notion of collaboration – through an added focus on collective 

identities, or individual and collective senses of competence (Chawla and Cushing, 2007) 

– may be beneficial. In support of this view, the White House Office of Science and 

Technology Policy (OSTP) stated, “Ensuring that the outcomes of COP-21 are lasting 

and effective will require the support of a public that understands the fundamentals of the 

changing climate and what can be done through collective action to mitigate and prepare 

for climate change” (White House OSTP, Climate Education and Literacy Initiative, 

2015, para. 3). Chawla and Cushing acknowledged that such educational efforts could 

run the risk of being perceived as advocating a certain political position, which is 

generally deemed unacceptable in U.S. educational systems. In response, they argued 

that:  

Engaging young people in democratic processes… means enabling them to come 

to their own decisions based on the information they gather and the discussions 

they share. It means helping them to seek the common good despite gaps in 
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knowledge and diversity in perspectives, acknowledging that their decisions need 

to be responsive to consequences and open to revision. Defending young people’s 

right to navigate these processes is equivalent to defending the role of schools to 

prepare students for authentic democratic citizenship. (p. 448) 

In this view, educational efforts focused on the development of individual and collective 

competence in relation to climate change are warranted and necessary.  

Insights from this case study support the view that values are embedded in seeing 

oneself and one’s own capacity to act in relation to climate change. The Essential 

Principles of Climate Literacy allude to this in the notion of “responsible decisions about 

actions” (U.S. Global Change Research Program, 2009), though they do not address 

carrying out such actions. Thus, there may be a need for a set of climate citizenship 

principles to guide climate change education, that clarifies the kinds of responsible 

actions citizens should be prepared and able to take, both individually and collectively, in 

order to help realize collective climate goals. Such an approach would align with a view 

of science literacy as functional (Zeidler & Kahn, 2014), which contends that becoming 

“responsibly scientifically literate” is a matter of developing the ability to act upon what 

one knows. Promising examples were highlighted in the U.S. Center’s “Our Time To 

Lead: Youth Engagement on Climate Change” panel during COP-21, which included 

youth engaged in place-based climate solutions (NOAA Climate.gov, 2015). 

At U.S. state levels, many states are in the process of shaping their approaches to 

climate change education, particularly as they consider adoption of the Next Generation 

Science Standards (NGSS), which would bring climate change into the science 

curriculum. In some states, where climate change is more politically contentious, the 



	 348 

inclusion of climate change in the NGSS has become a reason to avoid adopting the 

NGSS. Insights from this study suggested that participants saw school-based science 

instruction and media use as highly important influences on their climate change 

understanding. Since media may not provide learners with the kinds of scientifically-

supported information about climate change included in the NGSS, students in states 

avoiding the inclusion of climate change in state-level science standards may have less 

access to scientifically-supported climate change information, and less opportunity to 

become climate literate (U.S. Global Change Research Program, 2009).  

States opting against adopting the NGSS might consider the other state-level 

efforts to promote climate literacy. This may also benefit states that do choose to adopt 

the NGSS, supplementing students’ climate change learning beyond what is included in 

the NGSS. This may be important for preparing students to make “responsible decisions 

about actions” (U.S. Global Change Research Program, 2009), since the NGSS are clear 

in separating science from societal decision-making, stating that: “The consequences 

of… consumption of natural resources are described by science, but science does not 

make the decisions for the actions society takes” (e.g., MS-ESS3-4, NGSS Lead States, 

2013). One example of such state-level efforts, which could be built upon to more 

explicitly include climate literacy, can be found in the Environmental Literacy graduation 

requirement in the state of Maryland, which includes an action component. Such efforts 

could promote interaction at local levels between formal and informal science education 

around climate change, and may find support under Title IV of the Every Student 

Succeeds Act (ESSA) that makes environmental education and environmental literacy 

programs eligible for federal funding.  
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Curriculum and instruction. This study also has implications for the areas of 

curriculum and instruction. First, if learners develop ideas about climate change both in 

school and out-of-school, it may be helpful for climate change educators to find out what 

learners already know about climate change, including concerns they may have. Roncoli 

et al.’s (2009) notion of climate change understanding as a matter of perceptions, 

knowledge, values, and responses might provide a more holistic way of envisioning 

climate change learning – moving beyond a singularly knowledge-focused approach. 

This may provide opportunity to use learners’ interests and concerns as a basis for 

instruction, creating greater engagement with the topic of climate change.  

I noted that the standard science curriculum in which students were engaged (e.g. 

assignments, assessments) did not provide me with information about students’ concerns 

in relation to climate change. However, I was able to gain insight into these dimensions 

of learners’ thinking through engaging them in a drawing activity (“Draw what comes to 

your mind when you think about climate change”) and in facilitated focus groups. 

Participants reported that they enjoyed discussing a science topic like climate change 

with their peers in the focus group setting, but had not engaged in this type of activity 

before in science. Since findings suggested that interactions with people in their 

immediate contexts were important for shaping learners’ ideas about climate change, it 

would follow that curriculum and instruction should provide opportunities for such social 

interaction. This may be particularly valuable for interpreting and discussing visual 

information related to climate change, which was particularly compelling to learners in 

this study. 
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 Another dimension of this study that may have implications for teaching and 

learning relates to issues of technology integration for climate change education. This 

study suggested that learners could connect to broader aspects of their conditions through 

technology (e.g., seeing video evidence on the news of climate change impacts in other 

parts of the world). Thus, it may be beneficial for curriculum and instruction that guides 

student engagement in both online research and experiential learning about climate 

change from local to global scales, including by facilitating opportunities for learners to 

gain insight into others’ experiences with climate change (e.g., Stapleton, 2015). The 

adolescent students in this case study enjoyed using technology, and it played a major 

role in their everyday lives, particularly as students in a blended learning school. 

However, participants were sometimes skeptical about online information, suggesting 

that educator guidance in assessing the trustworthiness of online information about 

climate change may benefit learners in developing the ability to eventually make such 

judgments on their own – an ability of a climate literate person (U.S. Global Change 

Research Program, 2009).  

 In general, I noted that learners had a negative view of technology in terms of its 

connection to climate change exacerbation. It appeared that students could benefit from 

approaches to curriculum and instruction that fostered their understanding of the role of 

fossil-fuel based technology in exacerbating climate change, including understanding of 

the production of the energy they use on a daily basis. I believe they could also benefit 

from curriculum and instruction efforts highlighting how renewable energy technologies 

work, and their potential role in mitigating climate change. The U.S. Global Change 
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Research Program’s (2012) Energy Literacy Principles may provide helpful guidance in 

this area. 

 Beyond interpreting information about climate change through their observations 

of technology use in the world around them as evidence of climate change exacerbation, 

learners in this study also interpreted directly observed changes in the natural world (e.g. 

hot temperatures, unusual weather) as evidence of climate change. Such interpretations 

could be an example of motivated reasoning (Kahan, 2013), in which students were 

making interpretations that supported their prior beliefs (in this case, the belief that 

climate change was already underway). It may also provide evidence of some confusion 

amongst learners regarding the difference between weather and climate. Curriculum and 

instruction could address this area of potential confusion by providing learners with 

opportunities to compare observed events with long-term trends. One such approach 

could entail recording data about observed events as part of a citizen science initiative 

related to climate change (e.g., Celebrate Urban Birds, Project BudBurst, CoCoRaHS). 

However, a challenge that persists is the reality that climate change is creating less 

predictable weather patterns (U.S. Global Change Research Program, 2014), 

complicating definitions distinguishing weather from climate such as “Weather is what 

you get; climate is what you expect” (NASA, 2005). That is, what we come to expect in 

the “climate change era” (Sharma, 2012) may be the unexpected. Such complexities 

underscore the challenging nuances of teaching and learning about climate change.  

 As suggested in this study, participants expressed alternative conceptions in 

relation to climate change. For example, students were aware that pollution from human 

activities was causing warmer temperatures, but did not provide scientifically-supported 
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explanations of the greenhouse effect. Instruction focused on known alternative 

conceptions may be helpful. However, as science education leaders have noted, many 

core ideas in science, such as climate change and others included in the NGSS “are 

complex or even counterintuitive…[and take] time (sometimes years) to fully 

understand” (Keller, 2010). Thus, is unreasonable that a single school science unit, 

addressing climate change as only one aspect (e.g., Weather and Climate), would lead 

students to develop completely scientifically-supported explanations of climate change. 

Partnerships between the science and education communities, such as through the 

Climate Voices Science Speakers Network (climatevoices.org), could support student and 

teacher learning around the more complex aspects of climate change.  

It may also be possible to increase attention to climate change in the science 

curriculum by addressing the topic beyond the traditional Weather and Climate unit. This 

may be especially important to realize the recommendation that climate change education 

should address aspects of the problem that interest learners and about which they care 

most. For participants in this study, these aspects included the life science dimensions of 

climate change, such as impacts for animals and human health. Though the NGSS locates 

climate change in Earth Science and not Life Science, there are opportunities for 

connections to life science when teaching about climate change, even while aligning with 

the NGSS. For instance, McGinnis, Breslyn, McDonald & Hestness (2013) identified a 

collection of NGSS standards that are proximally related to climate change – that is, they 

are related to climate change, but do not mention it explicitly. These standards provide 

opportunity to connect to climate change in other science disciplines beyond Earth 

Science, including Life Science. They also provide opportunity to introduce climate 
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change ideas at grade levels prior to middle school, where the NGSS first explicitly 

mention climate change.  

Using a figured worlds (Holland et al., 1998) theoretical perspective in this study, 

I examined how learners saw themselves in relation to climate change. These participants 

took the view that humans, including themselves and others, could and should change 

their behaviors to address climate change, as reflected in the Everyday Hero, Social 

Influencer, and (rarely) Group Shifter roles participants described. However, they did not 

see themselves as major contributors to the problem (i.e., in the roles of climate change 

Villains). When considering their own capacities to act, or climate change agency, 

participants were generally only aware of small-scale individual actions they could take, 

such as using less energy at home and school, (foregrounding their individual Everyday 

Hero identities).  

This finding suggests that students may benefit from curriculum and instruction 

that introduces case studies profiling climate change mitigation strategies of which 

students may not be aware. This could include the study of promising climate change 

mitigation or adaptation strategies happening on community, national, or international 

levels – especially those that have involved young people (e.g. Young Voices for the 

Planet (http://www.youngvoicesonclimatechange.com); Our Time To Lead: Youth 

Engagement on Climate Change (https://www.climate.gov/teaching/climate-youth-

engagement/events/our-time-lead-youth-engagement-climate-change-0)). Such examples 

may also help move students away from Powerless or Victim climate change identities 

toward a more empowered self-understanding. This may be especially important for 

learners in this age group (early adolescence), as prior studies have suggested that 
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adolescents may become increasingly pessimistic about environmental issues as they get 

older (Hicks and Holden, 2007) 

Finally, if as the Climate Literacy Principles state, a goal of climate change 

education is for learners to develop capacities as climate change Communicators, 

curriculum and instruction should create opportunities for students to practice 

communicating about climate change. Such efforts could incorporate opportunities for 

direct communication (e.g., talking with others at home or school) or indirect 

communication (e.g., raising awareness among broader audiences, such as online). In this 

study, learners were somewhat engaged in the former, by communicating with their 

families about climate change, but communicated with their peers to a limited degree, 

and did not yet communicate with broader audiences about climate change. This could be 

a product of their positionality as younger adolescents (11- and 12-years-old), not yet 

involved in social media. However, older learners may benefit from opportunities for 

online communication around climate change, including opportunities that enable them to 

engage in forms of service-learning by raising others’ awareness. Finally, learners may 

benefit from opportunities to develop and practice their climate change identity and 

agency through community-based service-learning (McNeill & Vaughn, 2012).  

Teacher education and professional development. To realize the curriculum 

and instruction recommendations articulated above, there are corresponding implications 

for science teacher education and professional development. First, science educators will 

need strategies for accessing information about students’ perceptions, knowledge, values, 

and responses (Roncoli et al., 2009) in relation to climate change. Through this case 

study, I build on research (e.g., Shepardson et al., 2009; McGinnis & Hestness, in press) 
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that suggests that drawings may be a valuable means for students to express their ideas 

about climate change. Teacher education and professional development may provide 

teachers with guidance on incorporating drawing as a diagnostic, formative, and 

summative strategy for assessing student perspectives on climate change (e.g., 

www.drawntoscience.org). I also noted that providing opportunities for students to 

discuss drawings through facilitated focus groups provided additional insight into student 

perspectives. Teacher educators might model such approaches as a means of providing 

opportunities to peer-to-peer interaction around climate change while accessing students’ 

potentially divergent views on climate change.  

In this case study, none of the participating students or parents resisted the 

scientific consensus view of climate change. Therefore, it does not provide direct insight 

into the ways in which educators might navigate their interactions with such audiences. 

However, this study affirms the argument that today’s science educators should be well-

prepared to teach the scientific consensus view on climate change. Plutzer, McCaffrey, 

Hannah, Rosenau, Berbeco, & Reid (2016) emphasized the importance of attending to 

teacher knowledge and values for teaching about climate change, noting that teachers of 

science may lack understanding of certain dimensions of climate change (e.g., extent of 

scientific agreement) and may feel compelled to “teach both sides” of the issue. In this 

case study, the classroom teacher collaborated with university-based climate change 

educators to address climate change in the 6th grade science classrooms, avoiding a 

“teach both sides” approach and focusing on teaching the scientific perspective. Toward 

this end, teacher education and professional development related to climate change 

should increase science educators’ awareness of resources to support the teaching of a 
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scientific consensus view on climate change. Some examples may include age-

appropriate resources available on the CLEAN Network’s (Climate Literacy and Energy 

Awareness Network) collection of educational resources (cleanet.org).  

This study suggested that learners were able to connect with broader aspects of 

their conditions through technology. Therefore, teacher education and professional 

development should also support teachers in integrating technology into curriculum and 

instruction around climate change. This could include the use of citizen science mobile 

apps and online platforms that engage learners in monitoring aspects of local conditions 

to contribute to larger datasets. Such activities could provide opportunity for discussion 

around how locally observed weather and phenological events compare with data 

extending over larger spatial and temporal scales. Teacher education and professional 

development efforts could provide opportunities for teachers to practice the use of such 

resources (see http://www.climateedresearch.org/citizen-science/), and also engage in 

discussion with learners about weather and climate. Though the teacher in this case study 

did not show confusion about the differences between these concepts, the 6th grade 

learners and their parents did – often attributing singular instances of locally observed 

“strange weather” to climate change. Teachers should be prepared to engage in 

conversation with students about the appropriateness of drawing such conclusions from 

singular events versus larger data sets over larger spatial and temporal scales. 

Finally, learners in this case study expressed strong emotions about climate 

change, especially regarding the threats it posed to things they valued. Emotions of 

sadness, frustration, and fear were accompanied by a view of self as Powerless, or 

lacking the capacity to act meaningfully on climate change. Educators should be prepared 
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to deal sensitively with emotions such as fear and anxiety that learners may express as 

they learn about climate change. Ojala (2012a) found that action appeared to be a coping 

mechanism for some learners in dealing with such emotions related to climate change. 

Likewise, learners in this case study described their engagement or intention to engage in 

actions such as personal energy conservation, particularly through the expression of 

Everyday Hero identities. Contrary to the view that such individual actions are 

insignificant in large-scale problems like climate change, Willis & Schor (2012) found 

that conscious consumers were also the individuals most likely to engage in broader 

actions. This view would suggest that educators should be prepared to support learners’ 

in cultivating their Everyday Hero (i.e., responsible individual) identities, but also to help 

expand their view of self as having the capacity to engage in action reaching beyond 

themselves (e.g., Group Shifter identities) (Chawla and Cushing, 2007).  Resources in the 

areas of youth and service-learning may provide support for educators in this domain.  

Research. This case study has implications for climate change education 

research, and sheds light on avenues for future investigation. First, the application of an 

anthropological perspective on climate change learning, including an examination of 

learners’ climate change perceptions, knowledge, values, and responses (Roncoli et al., 

2009) offered a holistic view of learners’ climate change ideas. In doing so, this case 

study builds upon previous studies that have focused primarily on learners’ science 

content knowledge in relation to climate change, by additionally attending to values, 

emotions, and actions in response to climate change. The application of the figured 

worlds (Holland et al., 1998) theoretical perspective offered a means of examining 

learner identity and agency in relation to climate change, which may have important 
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implications for the actions today’s young people ultimately take in response to climate 

change. I argue that there is a need for further research examining young people’s 

relationship to climate change from a sociocultural perspective. For example, science 

education research may benefit from applying learning from anthropological research 

approaches that have examined the intersections of climate change and culture (e.g., 

Crate & Nuttall, 2009; Crate, 2011).  

Insights from this case study suggested a complex network of direct and indirect 

influences from learners’ conditions on their climate change perspectives. Ethnographic 

studies of a longer duration could provide additional insight on the ways in which young 

people’s contexts shape their figured worlds of climate change, and conversely, how 

enactment of young people’s figured worlds may come to reshape their contexts. This 

study was set in a school context, but sought to gain initial insight into potential influence 

of out-of-school contexts by asking learners about varied influences on their climate 

change ideas, and by including parent perspectives. Future studies might examine 

learners’ engagement with climate change through fieldwork outside of school contexts, 

such as in the home and in informal science education settings (e.g., McNeill & Vaughn, 

2012; Devine-Wright et al., 2004). For example, in this study, learners mentioned various 

media sources (e.g., television news, Discovery Channel programs, The Weather 

Channel, The Disney Channel, The Lorax Movie) that informed their perspectives on 

climate change. Investigations focusing in-depth on learners’ engagement with media as 

it pertains to their climate change ideas may be of particular interest. This could include 

investigation of learners’ interactions with various types of educational media on climate 

change.  
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This case study examined the ideas of learners in one particular context. Future 

research should also examine learners embedded in different geographic and cultural 

conditions. Crate (2011) called for anthropological researchers to engage in multi-sited 

ethnography to advance understanding of human engagement with climate change. Such 

multi-sited work could also benefit the science education community in the “global 

climate change era” (Sharma, 2012), particularly as it seeks to integrate climate change 

education into diverse geographical, cultural, and ideological contexts. Learners in this 

case study expressed similar values related to climate change as their parents, though 

often higher levels of concern. Future studies might further investigate parent-child views 

of climate change, particularly with children and teens of different ages, and among those 

embedded in contexts in which climate change may be a divisive topic. Such work could 

help provide insight into ways in which climate change science may be communicated in 

diverse contexts, responding to calls for the science education community to incorporate 

ideas from the science communication research community.  

 Finally, in taking a figured worlds approach, this study was interested in learners’ 

climate change identity and agency. Learners in this study saw themselves as having 

multiple kinds of climate change identities. However, due to the study’s relatively short 

duration, I was unable to document how learners enact these identities as they 

encountered varied situations in their lives over time, and which identities become most 

salient to learners as they further developed in their climate change understanding. While 

I acknowledge this as a potential limitation of my case study, I view my time spent 

engaging with public school students around climate change as significant, both because 

of the sensitive nature of climate change in U.S. public schools, and because climate 
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change is typically only briefly addressed in secondary science classrooms (Plutzer et al., 

2016). Future ethnographic studies examining the ways in which learners may come to 

reinforce or change their conditions would be of interest. In particular, understanding the 

conditions in which learners feel sufficiently empowered to act, and which identities are 

at play, could provide valuable insights for climate change education research.  
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APPENDIX A 
 

Climate Change Content Knowledge Assessment Instrument 
 
 
1.  Which of the following would cause Earth’s average global temperature to rise? 

a. Changes in the length of seasons 
b. Changes in the thickness of atmosphere 
c. Changes in the amounts of gases in the atmosphere 
d. Changes in the amount of heat from Earth’s molten core 

 
2.  A warmer global climate will impact: 

a. The temperature at the center of the Earth 
b. The shape of Earth’s orbit around the Sun 
c. The amount of fossil fuels available 
d. Humans and Earth’s ecosystems 

 
3. Over the past several decades, the Earth has warmed faster than any other time 

period. What best explains this increase? 
a. The sun is releasing more heat energy 
b. There’s an increase in volcanic activity 
c. Humans are generating more pollution 
d. The Earth’s orbit around the Sun is changing 

 
4. If humans continue to release carbon dioxide (CO2) into the atmosphere at the current 

rate, ecosystems may be damaged or destroyed. Which of the following actions can 
reduce the amount of CO2 released by humans? 

a. Produce less nuclear power 
b. Drive cars less often 
c. Use more fossil fuel 
d. Decrease littering 

 
Why is your choice the best answer?** 
 
5. There is strong evidence that there is more carbon dioxide (CO2) in the atmosphere 

now than in the past several hundred years. What is most likely the cause of the 
current increase in carbon dioxide? 

a. There’s more toxic chemicals in the oceans and rivers 
b. Plants are releasing more CO2 (carbon dioxide) 
c. Volcanoes are producing more ash and gases 
d. Humans are using more fossil fuels 

 
Why is your choice the best answer?** 
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6.  Likely outcomes of climate change are: 
a. Ice sheets will grow larger in Arctic areas 
b. The temperature will rise equally around the world 
c. Ocean levels will rise, impacting people who live on the coast 
d. Earth’s atmosphere will thin, especially in the Southern Hemisphere 

 
Why is your choice the best answer?* 

 
7. Which method below do you think would be the most effective strategy to reduce 

future damage from climate change to coastal communities? 
a. Insulate houses and buildings less 
b. Switch form nuclear power to fossil fuels 
c. Preserve wetlands along rivers and shorelines to absorb storm surge. 
d. Do nothing since no idea will work because climate change is outside of our 
control. 

 
8.  Scientists believe that global temperatures are rising primarily because of: 

a. An increase in the use of toxic chemicals such as pesticides and aerosol sprays. 
b. Increases in the amount of carbon dioxide (CO2) from burning fossil fuels 
c. A hole in the ozone layer allowing heat to enter the Earth’s atmosphere 
d. Excess heat given off from energy generation in nuclear power plants 

 
Why is your choice the best answer?* 

 
9. Not every action taken by humans contributes to climate change. Which of the 

following human activities does NOT contribute to climate change? 
a. Greater use of chemicals that destroy the ozone layer 
b. Rises in the number of people driving cars 
c. Greater rates of deforestation 
d. Larger demand for electricity 
 

10. How is CO2 (carbon dioxide) removed from the atmosphere? 
a. Factories need carbon dioxide to run 
b. Carbon dioxide breaks down naturally 
c. Carbon dioxide escapes into space 
d. Plants absorb carbon dioxide for food 

 
Why is your choice the best answer?* 
 
11. Where can scientists see evidence of climate change? 

a. Evidence can be seen only in areas that experience droughts 
b. Evidence can be seen only in the polar areas like Antarctica 
c. Evidence can be seen only in coastal areas by the beach 
d. Evidence can be seen in all of these areas. 
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12. Energy can be obtained from different sources. Which of the following forms of 
energy production releases the most carbon dioxide (CO2) into the atmosphere? 

a. Nuclear plants 
b. Windmills 
c. Oil and coal 
d. Solar power 
 

13. Data collected by scientists indicate that the average global temperature is rising and 
will continue to rise in the foreseeable future. What actions could people in your 
community take to reduce the negative impacts of climate change? 

a. Buy organic produce like fruits and vegetables 
b. Prevent litter and pollution from entering rivers and oceans 
c. Plant more trees or reduce the number of trees being cut down 
d. Ban chemicals that break down ozone in the Earth’s ozone layer 

 
Why is your choice the best answer?* 
 
14. What is the relationship between temperature and the Earth’s atmosphere? The 

Earth’s atmosphere: 
a. Blocks light from the sun to make the Earth cooler 
b. Holds heat energy from the sun to warm the Earth 
c. Has no influence so Earth’s temperature doesn’t change 
d. Strengthens heat energy to increase Earth’s temperature 

 
Why is your choice the best answer?* 

 
15. Human activities and technologies are being developed around the world to slow the 

increasing rate of global climate change. What is one direct benefit of changing 
human behavior and using technology to reduce the impacts of climate change 
worldwide? 

a. Coastal areas would be less likely to flood 
b. Society will become more dependent on fossil fuels 
c. Endangered species will be better protected by laws 
d. There would be fewer cases of skin cancer in humans 
 

16. How does the rate that humans produce greenhouse gases relate to how quickly they 
are being removed by plants? 

a. Humans are producing an equal amount to what is being removed by natural 
sinks, like vegetation and oceans. 
b. Humans are producing more than can be removed by natural sinks, like 
vegetation and oceans. 
c. Humans are producing less than is being removed by natural sinks, like 
vegetation and oceans. 
d. Scientists do not have enough evidence to compare the rates 
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17.  Which of the following activities will lead to future intense storms? 
a. Ozone layer depletion 
b. Changes in the tilt of Earth’s axis 
c. Variations in the energy put out by the sun 
d. Heat trapped by increased greenhouse gases 
 

18. Climate change projections for the future are:  
a. Based on available data and predict future temperature with complete accuracy 
b. Based on available data and may actually be lower or higher than estimated 
c. Relatively uncertain because they are based on scientists’ opinions, which can 
be wrong 
d. Not useful because it is impossible to predict what will happen in the future 

 
Why is your choice the best answer?* 
 
Notes:  
* Students were asked to provide written explanations for two of the following items, 
depending on the version of the assessment they completed: 6, 8, 10, 13, 14, 18 
**All students were asked to provide written explanations for items 4 and 5 
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APPENDIX B 
 

Weather and Climate Unit Test Items Relevant to Climate Change 
 
5. Which of the following reduces global warming? (1 point) 

o Driving more frequently 
o Reducing public transportation 
o Reducing electricity use 
o Cutting down forests 

 
10. Which of the following is an effect of global warming? (1 point) 

o Increased drought 
o Falling sea levels 
o Decreased coastal flooding 
o Glacier spread 

 
16. How does the glass of a greenhouse model the carbon dioxide and other gases in 

Earth’s atmosphere? (1 point) 
o The glass absorbs light and releases energy in the form of heat 
o The glass allows light in and traps much of the radiated heat 
o Plants in a greenhouse absorb energy from the sunlight and can grow through the 

winter 
o The glass blocks incoming light and reduces the amount of heat absorbed by the 

plants inside. 
 

19. What is global warming? What can people do to reduce global warming? (4 points) 
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APPENDIX C 
 

Climate Change Drawing Protocol 
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APPENDIX D 

Teacher Interview Protocol 

1. What are your reflections on teaching science, particularly environmental topics, 
this year to:  

a. Isabelle 
b. Autumn 
c. Richie 
d. Aliyah 
e. James 
f. Sophia 
g. Bobby 
h. Sarah 

 
2. What ideas did students bring to the classroom related to the topic of climate 

change?  
 

3. Do you have a sense of where their prior ideas came from?  
• Probe: Media/politics; school; personal experiences with climate change; 

parents/friends/peers; cultural values about environment, science, 
technology; other sources 

 
4. What were the most important ideas about climate change you sought to convey 

in your teaching?  
 

5. What is your sense of how students now think about the topic after instruction?  
• Probe: Perceptions, knowledge, values/concern, responses 

 
6. Did students see climate change as relevant to their lives? 

• Did they see themselves (their community) as contributing to the problem? 
• Did they see themselves (their community) as affected by the problem? 

 
7. Did students see themselves (their families, their communities) as responsible or 

capable of doing something about climate change?  
 

8. How, if at all, do you think your students might influence their communities (e.g., 
their school, their family, their groups of friends, their neighborhoods) or incite 
change, now that they know more about climate change? 
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APPENDIX E 
 

Student Interview Protocol 
 
1. Please tell me a little about yourself and your family. [Probe: School experience, how 

long s/he has lived in the area, recreational activities, who s/he spends time with] 
 

2. [Show climate change drawing completed by the student]. Can you tell me a little bit 
about what you were trying to show when you drew this? 
 

3. When you think about climate change, do you think of it as something that is definitely 
happening? What makes you think it is/isn’t happening? 
 

4. When you think about what is causing climate change, what are some things that come to 
mind? How do those things cause temperatures to get warmer? 
 

5. When you think about the effects of climate change, what are some things that come to 
mind? 
 

6. Are humans involved in climate change? How so? 
 

7. How do you feel about climate change? Have you always felt that way? 
 

8. Do you think there is anything people could do about climate change? 
 

9. Where have you heard information about climate change? What did you hear from those 
sources of information? [Probe: Family, friends, media, other cultural sources]. 

 
10. What sources of information would you trust when it comes to climate change? Are there 

any sources of information you wouldn’t trust?  
 

11. How has what you’ve learned in school helped you to understand climate change? 
 

12. When you think about how you believe people should treat the environment, how does 
that relate to how you think about climate change? 
 

13. Do you think science and technology have anything do to with climate change? 
 

14. Can you tell me a little bit about how you chose to draw yourself in your drawing (or how 
you would include yourself in your drawing)? How do you see climate change as relating 
to your life or affecting your life? Your community? 
 

15. Who do you think contributes the most to climate change? 
 

16. In your view, is there anything you can do about climate change? Is there anything your 
family could do? Is there anything people your age could do? Is there anything 
communities and governments could do?  
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APPENDIX F 

 
Parent Interview Protocol 

 
1. Please tell me a little bit about yourself. 
 
2. Do you and your child talk about environmental issues? How about the topic of 

climate change or global warming?  
 
3. Did your child talk to you about anything s/he learned in Ms. Kane’s class about 

climate change? Do you have a sense of your child’s ideas about climate change? 
 
4. What sources of information do you think influence her ideas the most about climate 

change? 
[Probe: Family, friends, school, media, other dimensions of culture] 

 
5. Do you think that your child sees climate change and environmental issues as relevant 

to his/her life? If so, how? 
 
6. Do you think there is anything your family could do to address climate change? What 

would you want your child[ren] to be able to do? 
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APPENDIX G 
 

Focus Group Interview Protocol 
 
Preparation:  

• Set up round table with chairs 
• Prepare packets of student drawings  
• Remind students about completing their post drawings – provide additional 

copies, pencils 
 
Procedure: 
 
1. Introduce purpose: 

a. Help me understand how 6th graders are thinking about this topic of climate 
change. They take role of “expert panel” to provide their interpretations.  

 
2. Introduce activity: 

a. Looking at several sets of drawings created by peers – discussing some 
questions about them. I noticed some things and drew some conclusions about 
what people were thinking – I want to see what you notice and hear what you 
think.  

 
3. Discuss sets of drawings. 
  

a. Set A: Causes of climate change, human role in causes of climate change 
 

o What do you interpret from the drawings in terms of what 6th graders see 
as the causes of climate change? The role of humans in these causes? 

 
o What is your reaction to what you see in the drawings? 

 
o Why do you think people drew these things? Where did people get their 

ideas? 
 

o What is the same/different about your own ideas about climate change) 
compared to what you see? 
§ Do you think these drawings represent the most important causes of 

climate change? The most important ways humans are involved? Is 
anything missing? 

 
b. Add Set B (they can still refer to Set A as well): Effects of climate change, 

how humans are affected by climate change 
 

o What do you interpret from the drawings in terms of what 6th graders see 
as the effects of climate change? How human lives are affected by climate 
change? 
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o What is your reaction to what you see in the drawings? 

 
o Why do you think people drew these things? Where did people get their 

ideas? 
§ [Probe media for penguins on icebergs] 

 
o What is the same/different about your own ideas about climate change) 

compared to what you see? 
§ Do you think these drawings represent the most important effects of 

climate change? The most important ways humans are affected? Is 
anything missing? 

 
c. Emotions about climate change/perceptions of climate change reality 

 
o What do you interpret from the drawings in terms of how 6th graders feel 

about climate change?  
 

o Why do you think 6th graders feel this way? How does it compare to how 
you feel? 

 
o Do some people feel otherwise? 

 
o [Probe: Caring, not caring… Do you know anyone or have you 

heard of people who don’t believe climate change is happening? 
Why do you think they believe this? 

 
d. Relationship of self to climate change (identity and agency) 

 
o Look for the drawings where people chose to include themselves. What do 

you interpret from the drawings in terms of how 6th graders see climate 
change as related to their own lives? 

o Probe: effects (how they will personally be affected); how they are 
contributing to causes and solutions (why isn’t the solutions part 
shown much – do you think people think there isn’t much they can 
do? Why or why not? Do you think this is true?) 

 
o What is your reaction to what you see in the drawings? 

 
o What is the same/different about your own ideas about climate change) 

compared to what you see? 
 
4. What is important for people (older generation, your generation, younger than you) to 

know about climate change? Why? 
 
5. Redistribute blank drawing pages 
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APPENDIX H 
 

Example of Analysis of Individual Student Data 
 
Table A1.  
 
Individual variation in most salient sources of information (“Sources of Information” 
analytic lens) within the three perceptual modes 
 
 Influences within the 

perceptual mode: 
attending to information 
communicated by others 

Influences within the 
perceptual mode: 
observing human 
behavior 

Influences within the 
perceptual mode: 
observing changes in the 
natural environment 

Aliyah TV news; educational 
media; classmates 
(reinforce ideas); science 
instruction 

Electronics use 
(laptops); car use; 
energy saving 

Hotter temperatures 

Autumn Internet; educational 
media; parents; 
grandmother; science 
instruction 

Home energy use; 
personal stewardship 
actions 

Hotter temperatures 

Bobby TV news; parents; 
grandparents; Internet;  

Traffic; visible air 
pollution; smoking 

Changes in weather 

Isabelle Parents; grandparents; TV 
news; television 
programs; Internet 
(Google, YouTube); 
science instruction 

Electronics use; 
traffic; energy saving 

Storms; changes at the 
beach; hotter 
temperatures 

James Brother; science 
instruction 

Energy wasting; 
electronics use 

Hotter temperatures 

Richie Educational media; 
science instruction; 
Internet; siblings 

Renewable energy 
use;  

Hotter temperatures 

Sarah Books; Internet; movies; 
parents; friends (reinforce 
ideas); science instruction 

Car use; personal 
stewardship actions 

Hotter temperatures 

Sophia Internet; mother Personal stewardship 
actions; family 
members wasting 
energy; home energy 
use 

Hotter temperatures 
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