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[bookmark: _Toc101646944]Abstract
Political polarization in the United States has made many environmental issues strongly partisan, with Democrats largely receptive to environmental messaging and Republicans commonly pitted against it. This phenomenon may have meaningful implications for how environmental education is conducted for people from different sociopolitical contexts. We explored whether certain pedagogical approaches to single-day environmental education field trip programs were linked to better or worse outcomes for early adolescent youth (ages 10-14) from different sociopolitical contexts: majority Republican, majority Democrat, or mixed (roughly even). All observed effect sizes were small with one exception. Play-based pedagogies tended to yield less positive outcomes for students from Republican majority contexts than others, with a medium effect size. The findings suggest that some traditional approaches to play, such as role-playing as animals or pretending to be water droplets, may feel incongruent with the social identities of students from largely Republican communities.

Keywords: Democrats, environmental education, environmental literacy, geographic sorting, politics, Republicans

[bookmark: _Toc101646945]Introduction
	Environmental issues have become increasingly partisan in the U.S. in recent decades, with Democrats most commonly proliferating pro-environmental messaging and Republicans most commonly countering those messages (Dunlap et al., 2016; McCright et al., 2014). Moreover, Republicans and Democrats in the U.S. have become more and more geographically isolated from each other, sorting into more homogenous, like-minded communities over the past three decades (Bishop, 2008; Johnston et al., 2016; 2020). Therefore, the sociopolitical contexts of many of today’s youth differ from prior generations. The messages and signals they receive from adults in their communities may be more partisan and more consistent, and their exposure to other ideas may be filtered through these geographically and politically distinct lenses. Thus, the communities in which they live have the potential to influence their receptiveness to environmental education (EE). Patterns of social media consumption and partisan news coverage may further reinforce these trends (Benkler et al., 2018).  
	Research suggests that adolescent youth typically develop a modest political awareness during their middle school years (generally, ages 10-14 in the U.S.), shaped by family, community, and major societal events (Jennings & Niemi, 1974; 1981; Lewis-Beck et al., 2008). These years are also associated with the development of social identities, and the strengthening of social norms and connection to place (Kahn & Kellert, 2002; Kohlberg, 1971; Kroger, 2006). Social identities develop through affiliation with a group or community of people. Through the process of social identification, people tend to adopt and endorse the norms, beliefs, and values of the people with whom they most identify (Kahan, 2010). When we are confronted with ideas that conflict with these identity-based commitments, we may recoil or immediately seek ways to dismiss that new information (Haidt, 2012). For example, we may immediately focus on the uncertainty in scientific arguments or seek contradicting evidence. In more extreme cases, information that conflicts with an individual’s social identity may trigger an “identity threat,” which can cause us to respond emotionally against the communicator or withdraw from the interaction altogether (Hurst et al., 2020; Sherman et al., 2017). Conversely, when newly received information conforms to our pre-existing perspectives and identity-based values, beliefs, and norms, we tend to readily accept it without considerable effort (Haidt, 2012; Kahan et al., 2011). These common phenomena have been labeled in the literature as motivated reasoning, identity-protective reasoning, and confirmation bias (Kahan, 2013; Stern, 2018). In highly partisan contexts, political identities (social identities related to political dispositions) influence perceptions of what constitutes legitimate knowledge and thus inform how learning, particularly of social and scientific issues common to EE, take place (Henderson & Zarger, 2017; Merkley, 2020; Walsh & Tsurusaki, 2018). Anti-intellectualist and anti-environmentalist cues from Republican leaders and media sources, for example, have fomented substantial distrust in scientific messaging about environmental issues among Republican voters (Benkler et al., 2018; Budgen, 2022; Merkley, 2020; Motta, 2018; Walsh & Tsurusaki, 2019). 
[bookmark: _Hlk132038281]Research on identity threats, motivated reasoning, and confirmation bias has largely involved studies with adults. In this study, we consider the possibility that such responses might also be present in adolescents whose social and political identities are still under development in highly politically partisan communities. When confronted with EE programs aiming to develop environmental literacy, are youth in certain communities more or less open to the experiences and their content?  
	EE aims to develop environmental literacy through enhancing individuals’ knowledge, skills, attitudes, and dispositions needed to address environmental problems (UNESCO, 1977). The political polarization of environmental problems in recent decades, coupled with the geographic sorting of the U.S. population, raises the question of whether students in certain communities may be more or less receptive to EE. Moreover, political identities (developed or developing) may make students more or less receptive to specific approaches to the delivery of EE. In a companion article in this issue (Thorpe et al., this issue), we address the first point about general receptiveness to EE. In this article, we examine how different approaches may influence environmental literacy outcomes for students in the context of single-day EE-focused field trip programs for public school groups. Specifically, we address the research question:
		 
Are certain EE program characteristics associated with different learning outcomes for middle school students from different sociopolitical contexts?

Literature Review of Program Characteristics 
Findings from prior studies and theory suggest that certain educator characteristics, forms of group interaction, and other specific approaches (Table 1) may be more or less effective in certain sociopolitical contexts. In this study, we systematically observed single-day EE field trip programs to track these characteristics and examine their relationships with environmental literacy learning outcomes, which were measured in student questionnaires at the conclusion of their on-site experiences. We discuss each of these program characteristics and their hypothesized relationships to outcomes associated with environmental literacy (Table 2) in more detail below. 

Educator characteristics
Social identity theory suggests that shared group identification, such as Democrat or Republican, encourages in-group bias in which group members positively define their in-group and negatively define members of out-groups (Cohen, 2003; Esposo et al., 2013; Kahan, 2013; Tajfel and Turner, 1979). In other words, people look to those in their own in-groups (e.g., friends, family members, coworkers, and media or political elites affiliated with other shared social groups) – particularly leaders – for help defining the social meaning of issues (Kahan, 2013; Stern, 2018). 
Certain educator characteristics may negatively influence program outcomes if they cause students to perceive the educator as a member of their out-group. Considering contemporary trends of anti-intellectualism amongst conservatives (Motta, 2018), educators who display high degrees of scientific expertise could be perceived as out-group messengers for students from Republican contexts, particularly given the subject matter of EE programs. Therefore, we expected that educators with a high level of eloquence and educators that we identified as “walking encyclopedias” may contribute to less positive outcomes for groups from Republican contexts. Research also suggests that, compared to liberals and Democrats, conservatives and Republicans place a greater emphasis on hierarchy and deference to authority (Kahan et al., 2012; Wildavsky & Dake, 1990; Haidt, 2012). Therefore, we expected that educators we identified as “authority figures” may contribute to more positive outcomes for students from conservative Republican contexts than students from liberal Democratic contexts. 

Group interaction
Vygotsky’s Sociocultural Theory of Cognitive Development suggests that social and cultural contexts shape how individuals learn and emphasizes the importance of social interactions in promoting cognitive growth (Rowe & Wertsch, 2002; Jacobson et al., 2015). Identified as an important component of the EE learning process, group interaction is thought to foster cooperation and collaboration skills important to solving environmental problems (Klein & Merritt, 1994; Jacobson et al., 2015). Verbal engagement techniques that seek to spur dialogue regarding core elements of EE programming are thought to develop higher levels of cognition, critical thinking and problem solving (Stern et al., 2014). A systematic literature review of research studies that empirically evaluated the outcomes of EE programs found that many researchers credited program success to social engagement practices such as verbal engagement and cooperative group work amongst students (Stern et al., 2014).  Moreover, peer-to-peer interaction seems to be particularly effective for educating younger audiences about complex issues such as climate change and sustainability (de Vreede et al., 2014; Devine-Wright et al., 2004; Corner et al., 2015). However, verbal engagement and group work can be dependent upon trust, acceptance, support, and effective conflict management. The development of these elements can be challenging on single-day field trips where educators have limited contact with students (Jacobson et al., 2015). Asking students to communicate publicly (verbal engagement) and/or work together with their classmates through group work requires a greater level of vulnerability on the part of individual students. These approaches may feel more socially risky for students from politically mixed contexts where an individual’s perspective might conflict with the identities of their classmates. Thus, verbal engagement and group work may be linked to less positive outcomes for students from politically mixed contexts and more positive outcomes for students from more homogeneous Democratic and Republican contexts. 
Play-based learning, or the use of games and competition to illustrate key environmental themes, also requires trust, cooperation, and vulnerability for students. Within politically mixed groups, play-based learning may lead to discomfort for those not predisposed to environmental messaging. Given that the subject matter of an EE program may already be counter-attitudinal for students from Republican contexts, these groups may perceive play-based learning as associated with their political out-group and feel that the extra vulnerability it requires is in further conflict with their identity. For example, many EE games ask learners to adopt animal personas as a way of building student empathy for nature. For students who have been regularly exposed to anti-environmentalist messages, this may feel like a silly game for tree-hugging environmentalists and not one that is congruent with their own identities. 

Facts, Science, Issues, and Advocacy
The knowledge deficit model suggests that providing people with factual information should result in greater support for scientific issues; however, empirical research in science education and communication has shown that this model is flawed and incomplete (see Simis et al., 2016 for discussion). Group attachments, such as political parties, are instrumental in explaining how individuals process new information or construct their attitudes and beliefs (Taber & Lodge, 2006). Political orientation can also play a powerful role in what is accepted as legitimate knowledge or facts (Henderson & Zarger, 2017). Although middle school students are still developing their political group attachments, individuals that are even modestly partisan engage in motivated and identity-protective reasoning, processing new information in a way that serves their existing beliefs and maintains their group identity (Kahan, 2013; Kunda, 1990; Stern, 2018). As the cultural cognition thesis suggests, scientific facts are not enough to change people’s minds when pre-existing beliefs or prior cultural commitments are involved (Kahan et al., 2011; Stern, 2018). Moreover, an exclusive reliance on communicating facts may further exacerbate anti-intellectualist sentiments among students from conservative Republican contexts. Meanwhile, students from Democratic contexts are more likely to already agree with the messaging of EE programs and are therefore less likely to respond negatively to fact-focused content. However, evidence from prior research suggests that it is also possible that all students, irrespective of sociopolitical context will find purely fact-focused programs less engaging, thus leading to less positive outcomes overall (e.g., Powell et al., 2022; Stern et al., 2014).
Increased anti-intellectualist cues and skepticism of scientists, particularly amongst conservatives, may also influence how students from more conservative Republican contexts respond to identity-based strategies in EE programs.  For example, asking students to role play as scientists (i.e., educator says something along the lines of “today, we’re going to be scientists”) may conflict with valued in-group identities of these students. 
Issue-based pedagogies have demonstrated considerable promise for developing elements of environmental literacy (Stern et al., 2014).  However, focusing on a specific environmental issue carries with it the possibility of identity threat for students with Republican identities if the issue is seen as politically contentious. Advocacy is generally not promoted in typical guidelines for EE, which more commonly espouse providing students with knowledge, skills, and connections to make up their own minds (NAAEE, 2020a). However, the appropriateness of advocacy within EE programs is debated (Johnson & Mappin, 2005; Jickling, 2003; Warren & Breunig, 2019; Gruenewald & Manteaw, 2007; NAAEE, 2020b).  We hypothesized that both issue-based programs and those reflecting advocacy may be linked to less positive outcomes for students from Republican and politically mixed contexts. Meanwhile, these approaches may produce more positive outcomes for students from Democratic contexts, as pro-environmental messaging is likely already prevalent in their political milieu. 
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Table 1. Theoretical justification and field measurement of programmatic characteristics related to sociopolitical context.
	Observed program variable
	Initial field scoring
	Theoretical justification

	Educator characteristics

	Eloquence - Extent to which the educator spoke clearly and articulately; the flow of the communication was smooth.  
	1 = Educator could not be clearly understood during most of the lesson. Pauses, confusion, or filler words like “like” or “um” over-ran the communication. 
2 = Educator was only mildly eloquent and had repeated issues with mumbling, fumbling, or unclear speech. 
3 = Educator communicated clearly. No major problems were noted.
4 = Educator was extremely eloquent, with an impressive command and clear flow of language.
	Anti-intellectual and anti-environmental cues from prominent Republican leaders may lead students from this context to negatively define educators as members of an out-group based on their degree of eloquence or their adoption of the walking encyclopedia educator identity, resulting in less positive outcomes.

Given conservatives’ emphasis on deference to authority, educators who assume an authority figure identity may be positively defined as in-group members by students from conservative Republican contexts (positive outcomes) than by students from more liberal Democratic contexts (less positive outcomes).

	Educator identity: Walking encyclopedia - Focused on conveying a large amount of facts, often using jargon.
	1 = Educator displayed this identity
0 = Educator did not.
	

	Educator identity: Authority figure - Educator predominantly emphasized rules and/or authority to communicate.
	1 = Educator displayed this identity
0 = Educator did not.
	

	Group interaction

	Verbal engagement - Educator asked questions and facilitated dialogue.
	1 = Not at all.
2 = Minimal efforts (asked a few simple questions here and there).
3 = Moderate efforts (frequent questioning).
4 = Major efforts (primary way in which the educator communicated.
	Verbal engagement and cooperative group work may lead to more positive outcomes for students from Democratic and Republican contexts but may feel more socially risky for students from politically mixed contexts and thus contribute to less positive outcomes for these students. Given that the subject matter of an EE program may be counter-attitudinal for students from Republican contexts, allowing students to learn from peer-to-peer dialogue and interaction may be particularly important for these groups. 

Play-based learning may be perceived as an identity conflict for students from Republican contexts due to the need to adopt potentially counter-attitudinal roles. It may also lead to discomfort within politically mixed groups.

	Group work - Program required/explicitly asked students to work with others. 
	1 = No group work.
2 = Minimal effort to incorporate group work (e.g., short discussion or activity among peers).
3 = Moderate efforts (some group activities, working together with others).
4 = Major component of the program (students worked in groups throughout much of the program).
	

	Play-based learning - Actively engaging students in games or competition as an intentional teaching technique.
	1 = None.
2 = Minimal incorporation – at least one game included.
3 = Moderate - a game or games made up a meaningful portion of the program.
4 = Most of the program was play-based.
	

	Facts, science, issues, and advocacy

	Fact-focused – Degree to which content that was conveyed was merely factual (devoid of deeper thought, consideration or emotions, values, or other non-factual considerations).
	1 = Content clearly went far beyond the just the facts; 
2 = Some portions were merely factual, but other strong efforts were made to go beyond just the facts; 
3 = Most of the program was entirely factual, though a few efforts were made to go beyond just the facts; 
4 = Virtually all content was entirely factual. No real efforts to trigger consideration or emotions, values, or other non-factual considerations.
	Anti-intellectual and anti-environmental cues from political elites have contributed to science skepticism and anti-environmentalism largely amongst Republicans. Asking students to role play as scientists, using advocacy to favor a specific viewpoint, or issue-based programs that focus on real-world environmental problems may contribute to identity-threats for students from Republican contexts and therefore lead to less positive outcomes for these groups.

Issue-based programs and advocacy also have the potential to be perceived as politically contentious and contribute to less positive outcomes for students from politically mixed contexts in which their peers may disagree with them. 

Fact-focused programs may be insufficient at countering pre-existing beliefs or prior cultural commitments for students from Republican contexts. Students from any sociopolitical context may find purely fact-focused programs less engaging (Stern et al., 2014).

	Scientist role play - Educator specifically asked the students to consider themselves within the role of “scientists” during the program.
	0 = This did not happen
1 = This did happen. 
	

	Issue-based - Lesson focused on real-world environmental problems/issues, their consequences, and potential solutions.
	1 = Not at all.
2 = An issue was mentioned and/or explained, but students were not engaged in discussing solutions or thinking through the problem.
3 = An issue was defined and students discussed it and potential solutions
4 = The program was focused on (and structured around) an issue or issues. Students discussed and/or investigated potential solutions.
	

	Advocacy – Instructor/program was clearly favoring a specific viewpoint, policy, or action as better than another.
	0 = Not at all
1 = Yes, to any extent.
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[bookmark: _Toc101646948]Study Overview
This research is part of a larger study designed to explore the relationships between specific pedagogical approaches and student outcomes on EE-related field trips in the U.S. (see Powell et al., 2022 and Thorpe et al., this issue). We use data collected from program observation, student participant questionnaires, and pre-existing databases at single-day EE field trip programs for students in grades 5-8 (ages 10-14) across the U.S. Program providers included national parks, state and local parks, nature centers, botanical gardens, wildlife reserves, farms, public forests, science museums, and other environmental and educational organizations. Programs were selected to maximize the diversity of geographic locations, programmatic approaches, and the socioeconomic contexts in which they took place. For more details on sampling, see Dale et al. (2020).  
Following extensive training and calibration on the measurement of each indicator (see Powell et al., 2019; 2022), four pairs of researchers collected observational data at 345 EE field trip programs for 5th to 8th graders between January and June of 2018. During each program, researchers observed and collected data on the quality and extent of 66 programmatic characteristics using quantitative scoring on a predesigned observation sheet (Powell et al., 2022). The characteristics considered in the present study are described in Table 1. The research team most commonly followed subgroups on their field trips to ensure complete observation of their experiences (visiting school groups often sub-divide into smaller groups on-site). Immediately following each program, all attending students in grades 5-8 in the observed groups were invited to complete the EE21 survey (Powell et al., 2019) to assess their opinions of the program and its influence on them. Surveys were administered with a consistent script, offered in both English and Spanish, and took an average of 8 minutes to complete. Sociopolitical context measures were developed from pre-existing databases. The research protocol was approved by the Virginia Tech Institutional Review Board (IRB), protocol # 15-1031, and the Clemson University IRB, protocol # IRB2016-154, PPN 2016000567.

[bookmark: _Toc101646951]Measurement
Program outcomes
[bookmark: _Hlk131857261]Paper surveys were administered to all student participants immediately after each observed program before they left the site of their field trip. The EE21 scale, which represents the composite mean of all subscales in Table 2, was developed through an extensive collaborative process between EE professionals and researchers and statistical validation to broadly represent key concepts associated with environmental literacy relevant to a wide array of EE programs (see Powell et al., 2019 for details). Prior analyses of national data using this scale revealed a significant upward response bias for Latinx respondents and significantly higher outcomes scores for fifth grade students (Stern et al., 2022). We thus controlled for grade level and race in this study by group-mean-centering the EE21 outcome measure for each grade level (grades 5, 6, 7, 8) and group racial majority (majority White, majority Black, majority Latinx, no racial majority). We removed programs with multigrade groups or groups of unknown racial majority from our analyses (see Data cleaning & aggregation). Following group-mean-centering, the resulting overall mean for the group-mean-centered EE21 outcome score is zero. In effect, this process eliminates the influence of race and grade level in subsequent analyses. Original mean scores (on the 1-to-10 scales, prior to group-mean-centering) are provided in Table 2.

Table 2. Environmental Education Outcomes for the 21st Century (EE21). All items measured on a 0-to-10 scale (Powell et al., 2019). M = Mean; SD = Standard deviation, prior to group-mean-centering for grade level and racial majority of the group. 
	Environmental Education Outcomes for the 21st Century (EE21)

	Outcome
	Definition
	Items

	Place Connection
(M = 7.85; SD = 1.19)
	The development of appreciation for and positive personal relationships with the physical location and its story.
	How much do you agree with the following statements? (anchors: not at all, some, totally)
· Knowing this place exists makes me feel good.
· I want to visit this place again.
· I care about this place.

	Learning
(M = 7.60; SD = 1.00)
	Knowledge regarding the interconnectedness and interdependence between human and environmental systems.
	How much did you learn about each of the following things as a result of this field trip? (anchors: nothing at all, a fair amount, a huge amount)
· How different parts of the environment interact with
· each other.
· How people can change the environment.
· How changes in the environment can impact my life.
· How my actions affect the environment.

	Interest in Learning
(M = 6.61; SD = 1.39)
	Enhanced curiosity, increased interest in learning about science and the environment.
	Did this field trip make you feel any more interested in any of the following things? (anchors: not at all, more interested
much more interested)
· Science.
· How to research things I am curious about.
· Learning about new subjects in school.

	21st Century Skills
(M = 6.51; SD = 1.38)
	Critical thinking and problem solving, communication, and collaboration
	How much did this field trip help you improve any of these skills? (anchors: not at all, a fair amount, a huge amount)
· Solving problems.
· Using science to answer a question.
· Listening to other people’s points of view.
· Knowing how to do research.

	Meaning/Self-Identity 
(M = 6.92; SD = 1.31)
	A heightened sense of self-awareness, critical reflection, and purpose.
	Did this field trip do any of the following things for you? (anchors: not at all, a fair amount, a huge amount)
· Taught me something that will be useful to me in my future.
· Really made me think.
· Made me realize something I never imagined before.
· Made me think differently about the choices I make in my life.
· Made me curious about something.

	Self-Efficacy
(M = 1.00; SD = 0.57)
	Belief in one’s own ability to achieve one’s goals and influence their environment.
	In a single post-experience survey, students were asked how much they agreed with each statement before and after the field trip. The scale is the mean difference between before and after evaluations. (anchors: not all, somewhat agree(d); strongly agree(d))
· I believe in myself.
· I feel confident I can achieve my goals.
· I can make a difference in my community.

	Environmental Attitudes
(M = 1.01; SD = 0.50)
	Sensitivity, concern, and positive dispositions towards the environment
	Same as above for self-efficacy:
· I feel it is important to take good care of the environment.
· Humans are a part of nature, not separate from it.
· I have the power to protect the environment.

	Environmental Stewardship
(M = 7.49; SD = 1.08)
	Motivations to perform stewardship-related
behaviors.
	Did this field trip make you any more likely to do any of the following things within the next year? (anchors: no more likely, somewhat more likely, way more likely)
· Help to protect the environment.
· Spend more time outside.
· Make a positive difference in my community.

	Collaboration
(M = 7.12; SD = 1.25)
	Motivation to collaborate more with others
	Did this field trip make you any more likely to do any of the following things within the next year? (anchors: no more likely, somewhat more likely, way more likely)
· Listen more to other people’s points of view.
· Cooperate more with my classmates.

	School motivations
(M = 7.45; SD = 1.42)
	Motivation to work harder in school.
	Did this field trip make you any more likely to do any of the following things within the next year? (anchors: no more likely, somewhat more likely, way more likely)
· Work harder in school.
· Pay more attention in class.

	EE21 Scale
(M = 5.96; SD = 0.96)
	Unweighted index: Mean of the means of all outcomes measures above.



Program characteristics 
[bookmark: _Hlk119928188]The quality and extent of the ten program characteristics described in Table 1 were measured at each program in the sample through observations made by the research team. Observations of six constructs (eloquence, group work, verbal engagement, play-based, issue-based, and fact-focused) were initially field coded on a 1-to-4 scale. Following the logic of calibration, discussed by Ragin (2008), as well as extensive pilot testing with the full research team, these 1-to-4 scales allowed for easy categorization of observations by considering whether the observed program more or less reflected the programmatic characteristic in question (the difference between a 2 and 3 on the scale). It also maximized scale length, which helps detect meaningful difference between programs and their characteristics. Four constructs (two educator identities, scientist role play, and advocacy) were recorded as a binary measurement, indicating presence or absence of the characteristic. Detailed descriptions and operationalization of all 12 variables can be found in the supplemental material. 
For the 4-point items, we collapsed any scoring categories with less than 2% of the total observations (or 5 observed programs within a sociopolitical subgroup), following Distefano et al. (2021). For four characteristics (play-based, issue-based, verbal engagement, and group work), this eliminated two points on the scale, resulting in binary constructs indicating either presence or absence of the characteristic. For issue-based, verbal engagement, and group work, the cut-point for the new binary variable was between 2 and 3, indicating a difference between minor and moderate incorporation of the characteristic. For play-based, the cut-point was between a 1 and 2. As such, the new binary variable is interpreted as no play vs. any play at all.  Eloquence and fact-focused were collapsed into 3-point scales (combining levels 1 and 2) in which the characteristic was minimally, moderately, or extremely represented on the program. 

[bookmark: _Toc101646952]Determining sociopolitical context
The measure of sociopolitical context incorporates voting from the 2016 Presidential, Senate, and House elections that could be attributed to a school attendance zone (SAZ).[footnoteRef:1] We limited the sample to public schools with clearly defined SAZ’s and drew upon publicly available election data and dasymmetric mapping to determine to average Republican percentage of the total two-party vote in each SAZ. Based on different conventions in the political geography literature, we use two different sets of cutpoints in the data to create subgroups representing sociopolitical contexts (Abramowitz, 2010; Bishop, 2008). The first set used a ten average percentage point separation between Republican and Democratic candidates: Democrat-leaning (<45% Republican); Republican-leaning (> 55% Republican); and Mixed (45-55% Republican). The second set created a more stringent separation, employing a 20 average percentage point between candidates of the two parties: Strongly Democratic (< 40% Republican); Strongly Republican (> 60% Republican); and Mixed (40-60% Republican). A more detailed description of the methods for determining sociopolitical context is described in the companion article in this issue (Thorpe et al., in review).   [1:  We were unable to incorporate other socioeconomic factors in this analysis to maintain sufficient statistical power to examine interaction effects. ] 


Data cleaning and aggregation
	Data cleaning procedures on the original data set of 345 programs included removing invalid responses and screening for multivariate outliers, as described in Powell et al. (2022). The data for this study were further limited to programs attended by public school groups of a single grade and known racial majority. The resulting final sample for this study included 235 programs provided by 65 organizations across 114 schools in 22 states (see Thorpe et al., this issue). Following data cleaning, individual student survey responses were aggregated to the program level to match all other data – grade level, racial majority, socioeconomic status, and sociopolitical context of the attending group, which all exist at the program level. The EE21 outcome score thus represents the mean across all students who attended a specific program.  Intraclass correlation coefficients were calculated to ensure the appropriateness of aggregation (See Thorpe et al., this issue). 

Analyses
	We performed a series of two-way ANOVAs to examine how relationships between program characteristics and EE21 outcomes differ across political contexts while controlling for grade and race. We examined both political thresholds – the 20-point landslide cutpoint as well and the 10-point landslide cutpoint. We report both statistically significant (p < 0.05) and marginally significant (p < 0.10) findings to explore the influence of political context on the relationships between program characteristics and student outcomes. We also examine the consistency with which certain predictors remain statistically significant across both cutpoints and calculate effect sizes.  

Results
	Table 3 reports sample frequencies for programs, providers, schools, and states by sociopolitical context. Examining the distribution of programs across sociopolitical contexts using the 10-point landslide, 46% of programs served students from Democrat-leaning contexts, 34% from Republican-leaning contexts, and 20% from mixed contexts. Using the 20-point landslide, 40% of programs served students from strongly Democratic contexts, 25% from strongly Republican contexts, and 35% from mixed contexts. Across all 235 programs, the average percent Republican ranged from 9.3% to 78.2% with a mean of 46.1%, equal to the national Republican percentage of the two-party vote in the 2016 presidential election (The New York Times, 2017).

Table 3. Sample frequencies by sociopolitical context.
	
	10-point landslide
	20-point landslide

	
	Democrat-leaning
	Mixed
	Republican-leaning
	Strongly Democratic
	Mixed
	Strongly Republican

	# Programs (235)
	108 
	48
	79
	95
	82
	58

	# Providers (65)
	37
	17
	26
	32
	27
	18

	# Schools (114)
	53
	24
	37
	44
	44
	26

	# States (22)
	20
	10
	16
	18
	15
	11


Note: (total n in sample)


Are certain EE program characteristics associated with different learning outcomes for middle school students from different sociopolitical contexts?
Table 4 reports the frequencies of observed programmatic characteristics by sociopolitical context using the 10- and 20-point landslides following the variable collapsing procedures described.[footnoteRef:2] Using the 10-point landslide, the eloquence variable had a limited sample size in the sociopolitically mixed subgroup; therefore, we excluded this subgroup from the analysis. Both the eloquence and issue-based variables had limited sample sizes in the strongly Republican subgroup; therefore, we were unable to perform analyses or draw any meaningful conclusions for these variables using the 20-point landslide.  [2:  The original, uncondensed observations can be found in the supplemental materials.] 




	Table 4. Frequencies of programmatic characteristics by sociopolitical context after collapsing variables.

	Frequencies %, (n)

	10-point Landslide
	20-point Landslide

	 
	Total
	Low
(1)
	Moderate 
(2)
	High
(3)
	 
	Total
	Low
(1)
	Moderate (2)
	High
(3)

	Fact-focused
	235
	20.4% (48)
	59.6% (140)
	20.0% (47)
	 
	235
	20.4% (48)
	59.6% (140)
	20.0% (47)

	
	Dem.-leaning
	46.0% (108)
	18.5% (20)
	65.7% (71)
	15.7% (17)
	Strongly Dem.
	40.4% (95)
	15.8% (15)
	68.4% (65)
	15.8% (15)

	
	Mixed
	20.4% (48)
	33.3% (16)
	50% (24)
	16.7% (8)
	Mixed
	34.9% (82)
	34.1% (28)
	45.1% (37)
	20.7% (17)

	 
	Rep.-leaning
	33.6% (79)
	15.2% (12)
	57% (45)
	27.8% (22)
	Strongly Rep.
	24.7% (58)
	8.6% (5)
	65.5% (38)
	25.9% (15)

	Eloquence 
	Total
	Low
(1)
	Medium
(2)
	High
(3)
	 
	Total
	Low
(1)
	Medium to high (2)
	 

	
	235
	6.8% (16)
	87.2% (205)
	6.0% (14)
	 
	235
	6.8% (16)
	93.2% (219)
	

	
	Dem.-leaning
	46.0% (108)
	7.4% (8)
	87.0% (94)
	5.6% (6)
	Strongly Dem.
	40.4% (95)
	7.4% (7)
	92.6% (88)
	

	Mixed
	20.4% (48)
	2.1% (1)
	91.7% (44)
	6.3% (3)
	Mixed
	34.9% (82)
	6.1% (5)
	93.9% (77)
	

	 
	Rep.-leaning
	33.6% (79)
	8.9% (7)
	84.8% (67)
	6.3% (5)
	Strongly Rep.
	24.7% (58)
	6.9% (4)
	93.1% (54)
	 

	 Play-based
	Total
	Not at all
(0)
	Any play
(1) 
	 
	
	Total
	Not at all
(0)
	Any play
(1) 
	

	
	235
	72.3% (170)
	27.7% (65)
	 
	
	235
	72.3% (170)
	27.7% (65)
	

	
	Dem.-leaning
	46.0% (108)
	66.7% (72)
	33.3% (36)
	 
	Strongly Dem.
	40.4% (95)
	63.2% (60)
	36.8% (35)
	

	
	Mixed
	20.4% (48)
	89.6% (43)
	10.4% (5)
	 
	Mixed
	34.9% (82)
	87.8% (72)
	12.2% (10)
	

	 
	Rep.-leaning
	33.6% (79)
	69.6% (55)
	30.4% (24)
	 
	Strongly Rep.
	24.7% (58)
	65.5% (38)
	34.5% (20)
	 

	Issue-based*
	Total
	None to minimal (0)
	Moderate to major (1)
	
	
	Total
	None to minimal (0)
	Moderate to major (1)
	

	
	234
	88.5% (207)
	11.5% (27)
	 
	 
	234
	88.5% (207)
	11.5% (27)
	

	
	Dem.-leaning
	46.2% (108)
	86.1% (93)
	13.9% (15)
	 
	Strongly Dem.
	40.4% (95)
	88.4% (84)
	11.6% (11)
	

	
	Mixed
	20.5% (48)
	85.4% (41)
	14.6% (7)
	 
	Mixed
	34.9% (82)
	85.4% (70)
	14.6% (12)
	

	 
	Rep.-leaning
	33.3% (78)
	93.6% (73)
	6.4% (5)
	 
	Strongly Rep.
	24.7% (57)
	93.0% (53)
	7.0% (4)
	 

	Verbal engagement
	Total
	None to minimal (0)
	Moderate to major (1)
	
	
	Total
	None to minimal (0)
	Moderate to major (1)
	

	
	235
	37.0% (87)
	63.0% (148)
	 
	 
	235
	37.0% (87)
	63% (148)
	

	
	Dem.-leaning
	46.0% (108)
	34.3% (37)
	65.7% (71)
	 
	Strongly Dem.
	40.4% (95)
	34.7% (33)
	65.3% (62)
	

	
	Mixed
	20.4% (48)
	35.4% (17)
	64.6% (31)
	 
	Mixed
	34.9% (82)
	42.7% (35)
	57.3% (47)
	

	 
	Rep.-leaning
	33.6% (79)
	41.8% (33)
	58.2% (46)
	 
	Strongly Rep.
	24.7% (58)
	32.8% (19)
	67.2% (39)
	 

	Group work
	Total
	None to minimal (0)
	Moderate to major (1)
	
	
	Total
	None to minimal (0)
	Moderate to major (1)
	

	
	235
	72.8% (171)
	27.2% (64)
	 
	 
	235
	72.8% (171)
	27.2% (64)
	

	
	Dem.-leaning
	46.0% (108)
	84.3% (91)
	15.7% (17)
	 
	Strongly Dem.
	40.4% (95)
	85.3% (81)
	14.7% (14)
	

	
	Mixed
	20.4% (48)
	60.4% (29)
	39.6% (19)
	 
	Mixed
	34.9% (82)
	69.5% (57)
	30.5% (25)
	

	 
	Rep.-leaning
	33.6% (79)
	64.6% (51)
	35.4% (28)
	 
	Strongly Rep.
	24.7% (58)
	56.9% (33)
	43.1% (25)
	 

	Advocacy
	Total
	Not at all
(0)
	Any advocacy
(1) 
	
	
	Total
	Not at all
(0)
	Any advocacy
(1) 
	

	
	235
	72.3% (170)
	27.7% (65)
	 
	 
	235
	72.3% (170)
	27.7% (65)
	

	
	Dem.-leaning
	46.0% (108)
	71.3% (77)
	28.7% (31)
	 
	Strongly Dem.
	40.4% (95)
	69.5% (66)
	30.5% (29)
	

	
	Mixed
	20.4% (48)
	75.0% (36)
	25.0% (12)
	 
	Mixed
	34.9% (82)
	76.8% (63)
	23.2% (19)
	

	 
	Rep.-leaning
	33.6% (79)
	72.2% (57)
	27.8% (22)
	 
	Strongly Rep.
	24.7% (58)
	70.7% (41)
	29.3% (17)
	 

	Scientist role play
	Total
	No (0)
	Yes (1)
	
	
	Total
	No (0)
	Yes (1)
	

	
	235
	66.0% (155)
	34.0% (88)
	 
	 
	235
	66.0% (155)
	34.0% (88)
	

	
	Dem.-leaning
	46.0% (108)
	65.7% (71)
	34.3% (37)
	 
	Strongly Dem.
	40.4% (95)
	69.5% (66)
	30.5% (29)
	

	
	Mixed
	20.4% (48)
	60.4% (29)
	39.6% (19)
	 
	Mixed
	34.9% (82)
	59.8% (49)
	40.2% (33)
	

	 
	Rep.-leaning
	33.6% (79)
	69.6% (55)
	30.4% (24)
	 
	Strongly Rep.
	24.7% (58)
	69.0% (40)
	31.0% (18)
	 

	ID: Walking encyc.
	Total
	No (0)
	Yes (1)
	
	
	Total
	No (0)
	Yes (1)
	

	
	235
	72.8% (171)
	27.2% (64)
	 
	 
	235
	72.8% (171)
	27.2% (64)
	

	
	Dem.-leaning
	46.0% (108)
	68.5% (74)
	31.5% (34)
	 
	Strongly Dem.
	40.4% (95)
	68.4% (65)
	31.6% (30)
	

	
	Mixed
	20.4% (48)
	75.0% (36)
	25.0% (12)
	 
	Mixed
	34.9% (82)
	72.0% (59)
	28.0% (23)
	

	 
	Rep.-leaning
	33.6% (79)
	77.2% (61)
	22.8% (18)
	 
	Strongly Rep.
	24.7% (58)
	81.0% (47)
	19.0% (11)
	 

	ID: Authority figure
	Total
	No (0)
	Yes (1)
	
	
	Total
	No (0)
	Yes (1)
	

	
	235
	73.6% (173)
	26.4% (62)
	 
	 
	235
	73.6% (173)
	26.4% (62)
	

	
	Dem.-leaning
	46.0% (108)
	77.8% (84)
	22.2% (24)
	 
	Strongly Dem.
	40.4% (95)
	77.9% (74)
	22.1% (21)
	

	
	Mixed
	20.4% (48)
	75.0% (36)
	25.0% (12)
	 
	Mixed
	34.9% (82)
	76.8% (63)
	23.2% (19)
	

	 
	Rep.-leaning
	33.6% (79)
	67.1% (53)
	32.9% (26)
	 
	Strongly Rep.
	24.7% (58)
	62.1% (36)
	37.9% (22)
	 

	*Removed one outlier for normality assumption violation



[bookmark: _Hlk131939397]As noted in Thorpe et al. (this issue), most programs avoided politically-charged issues. Table 5 provides a summary of key issues covered by all programs that were coded positively for advocacy or for issue-based pedagogy. There were three additional field trips that mentioned climate change, but were not coded as advocacy or issue-based. While these programs included basic content or questions about climate change, they did not fully employ issue-based pedagogy, nor did the educator advocate toward a specific solution. Each of these three programs took place with students from Republican-leaning contexts. Table 6 shares the EE21 outcome scores (group-mean-centered to control for grade level and race) of all programs that addressed climate change or renewable energy in any way. No statistical differences (p > 0.05) were observed in outcomes for these programs across sociopolitical contexts nor when comparing these programs to the rest of the sample. 

Table 5. Key issues of all programs coded as issue-based or advocacy. Some programs included more than one issue.
	Topics of environmental issues/advocacy observed
	Number of programs

	Protection of habitat or a specific place
	40

	Water protection (incl. pollution, development)
	26

	Invasive species
	10

	Species protection
	8

	Climate change
	7

	The value/importance of science in decision-making
	5

	Recycling
	3

	Site restoration
	3

	Food waste
	2

	Alternative energy
	1

	Sustainable agriculture practices
	1



Table 6. EE21 outcome scores (controlling for grade and race) for programs that addressed climate change or the transition to renewable energy.
	Sociopolitical context
	n
	EE21

	Strong Democratic (< 40% Republican)
	6
	-0.35

	Lean Republican (55-60% Republican)
	3
	-0.36

	Strong Republican (> 60% Republican)
	2
	-0.06



Figure 1 shares all statistically significant (p < 0.05) and marginally significant (p < 0.10) findings of the two-way ANOVA examinations. Interaction effects were observed for six approaches, indicating that the sociopolitical context influenced the relationship between the approach and the EE21 outcome. We also share statistically significant within-group effects (t-statistics) to indicate within-group relationships. 
Educator characteristics: For eloquence, we were only able to examine Democrat-leaning and Republican-leaning groups within the 10-point landslide due to sample size limitations. Our findings suggest that groups from Republican-leaning contexts displayed less positive outcomes following participation in programs with the most eloquent educators. The two-way ANOVA effect size analysis suggests only a small influence of sociopolitical context on the relationship between eloquence and the EE21 outcome (η2= 0.04). Analyses of the walking encyclopedia identity revealed no significant differences between sociopolitical contexts, and the statistical analyses for educators who adopted the authority figure identity yielded inconsistent findings.
Group interactions:  Examinations of verbal engagement yielded no statistically significant results. Due to sample size limitations, we were only able to examine group work using the 10-point landslide data. For students from Republican-leaning contexts, group work was associated with marginally more positive outcomes, with small effect size (η2= 0.03). Programs containing play-based activities were associated with less positive outcomes for students from Republican contexts with a medium effect size of the interaction (η2= 0.06 – 0.08). This medium effect size indicates a potentially meaningful difference between sociopolitical contexts.
Facts, Science, Issues, and Advocacy: Fact-focused programs were negatively related with EE21 outcomes in Democratic contexts. However, fact-focused EE displayed less linear results for students from Republican contexts. For these students, outcomes were most positive at moderate levels of fact-sharing and least positive for the lowest and highest degrees of fact-sharing.  The results of the two-way ANOVA were inconsistent, however, between the two cut-points of the study (10-point and 20-point landslides). Analyses of scientist role play yielded insignificant results. Due to sample size limitations, we were only able to examine issue-based learning using the 10-point landslide. For students from Republican-leaning contexts, issue-based learning was associated with marginally more positive outcomes. Meanwhile, students from mixed sociopolitical contexts exhibited less positive outcomes on programs with issue-based learning. Each interaction again demonstrated only small effect sizes (η2= 0.04). Analyses of programs using advocacy and scientist role play yielded no statistically significant results. See supplemental materials for full results of two-way ANOVA analyses. 

Figure 1. Student EE21 outcomes as a function of programmatic characteristic and sociopolitical context, controlling for grade and race.
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Discussion
This exploratory study examined the relationship between different programmatic approaches and learning outcomes for students from different political contexts. The strongest and most consistent statistically significant finding was that programs with play-based activities, however minor, were linked to less positive outcomes for students from Republican contexts. Play-based learning requires trust, cooperation, and vulnerability for students to let their guards down and participate in games (Nieto & Bode, 2008). The development of these elements can be challenging on single-day field trips where educators have limited contact with students (Jacobson et al., 2015). Given that the subject matter of an EE program may already be counter-attitudinal for students from Republican contexts, these groups may perceive EE-related play-based learning as associated with their political out-group and feel that the extra vulnerability it requires is in further conflict with their identity. Our observations of play-based programs included activities like role-playing, camouflage competitions, and games designed to teach about the water cycle and geology. Some games asked students to pretend to be water droplets or to adopt the animal personas of a snowshoe hare or a mouse as a way of building student empathy for nature. For students with more utilitarian relationships with nature (through hunting, fishing or other consumptive uses), as well as those who may be more regularly exposed to anti-environmentalist messages, these games may have felt incongruent with their own social identities (Kellert, 1996). This may have compounded pre-existing tendencies for conservatives to be less “open to experiences” than their more liberal counterparts, as measured through predispositions about imagination and abstract ideas (Osborne & Sibley, 2020), yielding less positive outcomes for these approaches overall.  
Other program characteristics were only weakly (small effect sizes), inconsistently (different between the 10- and 20-point landslides), or not at all associated with differing outcomes for students from different sociopolitical contexts. Small effect sizes and inconsistencies suggest that some of these findings may have been spurious. Identity threats associated with expertise (eloquence), scientific identity, and other hypothesized elements were not consistent across the sample. The lack of any interaction regarding advocacy may be a particularly relevant null finding. We expected advocacy to be associated with less positive outcomes for groups from Republican contexts due to commonplace anti-environmental messaging amongst conservatives. However, because worldviews, group attachments, and political ideologies are still developing alongside students’ knowledge of environmental issues at these ages (Klimstra et al., 2010; Stevenson et al., 2014), youth may be more open to the inclusion of action-based appeals on EE programs. An alternative explanation would involve the specific subject matter and topics of the appeals themselves. The most common issues addressed by the programs we observed included habitat, species, and water protection. These many be less politically challenging issues than others we more rarely observed, including climate change or renewable energy.   
Furthermore, issue-based pedagogy and calls to action can be employed in various ways, some that might signal outgroup membership or other threats to identity, and others that might help to contextualize important human-environment linkages. Prior studies have suggested that these linkages can help to make environmental issues more locally relevant to students and thus lead to more positive program outcomes (Powell et al., 2022; Stern et al., 2014). For example, Long and colleagues (2019) promote problem-based learning as an effective approach to motivate student interest in conservative communities, which involves introducing learners to real world problems and promoting the exploration of potential solutions (Kirsop-Taylor et al., 2021). Our field teams did not observe problem-based approaches in action within our sample, possibly due to a strict adherence to school curricula in many cases[footnoteRef:3] and possibly due to perceptions of insufficient time to progress fully through a problem-based experience on a single-day field trip. Thus, the potential for local problem-based pedagogy across sociopolitical contexts remains an open question ripe for future research.   [3:  Some argue that the “No Child Left Behind Act” and its emphasis on meeting educational standards has limited creativity in EE and its ability to enhance environmental literacy in the U.S. (Gruenewald & Manteaw, 2007; Stevenson, 2007). We witnessed many programs that felt roughly equivalent to classroom science lab assignments, rather than exhibiting best practices promoted by EE experts and practitioners (Krasny, 2020; Stern et al., 2014; NAAEE, 2020)] 

Findings from our companion study (Thorpe et al., this issue) suggest that EE field trip programs may have stronger positive impacts on students from less wealthy and Republican areas. This study suggests that reaching these students should not require a drastic change in approach from EE providers. The approaches observed within our sample largely produced positive results in these contexts (Thorpe et al., this issue). However, the positive findings are only relative to other audiences within the study itself. To examine the actual efficacy of field trips and other EE programs, future research could examine approaches tailored for specific audiences. For example, Slimani and colleagues (2021) and Håkansson and colleagues (2019) each recommend strategies for incorporating the consideration of political aspects of environmental issues into EE. Long and colleagues (2019) suggest a focus on local problem-based approaches for conservative audiences. Many other studies posit ideas for addressing identity threats associated with political partisanship and motivated reasoning in adults (e.g., Cohen et al., 2007; Hurst et al., 2020). Might some of these approaches also apply to younger audiences? Each of these areas presents meaningful opportunities for experimental design and testing of approaches to EE with youth.    

[bookmark: _Toc101646960]Limitations and opportunities for future research
Limitations of our study are primarily attributable to small subsamples that were not statistically representative of the entire U.S. and a lack of variability in some key variables of interest. For example, we rarely observed fully issued-based programming (only three programs scored at the highest level for this approach), and few programs focused on highly politicized topics. Future research could aim to conduct larger and more representative samples of each sociopolitical context or focus in on specific communities for more locally-specific explorations. Sample size limitations prevented us from subdividing the sample based on socioeconomic context or racial make-up of the groups. Future research could continue to examine which program characteristics lead to better outcomes in more fully-delineated contexts. Experimental research could also explicitly test different pedagogical approaches with differing targeted audiences.

Conclusions
	We set out to determine if EE field trip programs function differently for adolescent youth from different sociopolitical contexts in the United States. In the companion paper to this article (Thorpe et al., this issue), we found that existing programs tended to yield less positive environmental literacy outcomes for students from wealthier Democratic contexts. In this article, we examined whether certain pedagogical approaches might be more or less successful for students from different sociopolitical contexts. Despite examining ten potential hypotheses, we found only one consistent difference in this respect: play-based approaches tended to yield less positive outcomes for students from Republican contexts. Taken together, the results suggest the EE field trips for public school students can be highly effective across sociopolitical contexts and could be potentially more effective with some minor adjustments. With students from wealthier Democratic communities, enhancing program novelty may yield more positive outcomes (see Thorpe et al., this issue). With students from Republican communities, reconsidering the appropriateness of traditional play-based approaches may enhance program outcomes. 
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