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INTRODUCTION TO ENVIRONMENTAL ATTITUDES, KNOWLEDGE, AND 

RECREATION BY RACE/ETHNICITY AND GENDER 

Introduction 

In the past century, the United States and global community as a whole have seen 

major deleterious changes in the environment, including decline of coral reef diversity 

(Bell, Davy, Jones, Taylor, & Webster, 2013; Ruppert et al., 2013), deterioration of ice 

caps (Bose 2010; Fisher et al., 2012), habitat destruction and fragmentation (Matthews, 

Cottee‐Jones, & Whittaker, 2014), and damage to the ozone layer (Mainieri, Barnett, 

Valdero, Unipan, & Oskamp, 1997). Overfishing marine resources to meet the growing 

demand for sustenance has far-reaching implications for coral and benthic reef systems 

(Roth, Stuhldreier, Sanchez-Noguera, Morales-Ramirez, & Wild, 2015). In addition, 

increases in global temperature and carbon dioxide levels documented over the past half 

century are still increasing at an alarming rate (Revelle & Seuss, 1956; Solomon, Plattner, 

Knutti, & Friedlingstein, 2009).  

In the latter half of the 20th century, scientists were beginning to note these 

changes, though major focus was on the perilous potential of climate change (Douglass, 

1975), increasing air pollution (Chass, 1972), and dangers of depletion of natural 

resources (Benoit, 1976). These environmental alterations and their concurrent 

socioeconomic ramifications led concerned citizens to focus on the need for educating the 
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public on environmental affairs. Consequently, in the latter half of the 21st century, many 

environmentalists worked to establish environmental education (EE) as a respected field 

of education (Manoli, Johnson, & Dunlap, 2007; Stevenson, Peterson, Bondell, Mertig, & 

Moore, 2013). In response to this growing societal environmental concern, United States 

legislators introduced the Environmental Education Act of 1970, which created the Office 

of Environmental Education (Stevenson et al., 2013). While this brought EE into the 

spotlight in the U.S., it did not draw international attention until the Belgrade Charter in 

1975 and the Tbilisi Declaration in 1977 (Stevenson et al., 2013). The Belgrade Charter, 

created by the international Scientific and Cultural Organization (UNESCO), addressed 

worldwide gaps in environmental education and effectively recognized EE as an 

educational and conservation necessity at the international level (Kim, 2003; Stevenson et 

al., 2013).  

Some environmentalists suggest the national environmental movement of the 

1970’s-1980’s has lost its momentum over the past two decades and is no longer 

effectively impacting Americans (particularly children) in the capacity necessary to bring 

about a positive environmental change (Hungerford & Volk, 1990; Keene & Blumstein, 

2010). Additionally, contemporary research shows environmental changes are still 

occurring, and with potentially dire ramifications (Homer-Dixon, 2010; Sala et al., 2000). 

Scientists propose these environmental changes occurring on both national and global 

scales have the potential to cause international tension as well as social and economic 

conflict (Foley et al., 2005; Homer-Dixon, 2010; Lujala, 2010). Natural resources threats 

such as water shortages and pollution of waterways are becoming a major area of concern 

for nations with high water demands associated with rapidly expanding populations and 
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booming industry as is seen in India (Manzoor, 2011) and China (Brown & Halweil, 

1998). Substantial conflict over land use practices, resulting in the loss of previously 

unexploited lands to agriculture and exponential urbanization, has experienced an ever-

more rapid rate of increase over the past century (Foley et al., 2005; P. Jantz, Goetz, & C. 

Jantz, 2005). Homer-Dixon (2010) postulates scarcities of basic human needs, such as 

food and water, could cause developing countries to experience “…violence, institutional 

dysfunction, and social fragmentation”.  

With this vast array of global challenges taking place, it is imperative to create a 

generation of environmentally literate individuals to effectively implement solutions for 

the betterment of the planet (Keene & Blumstein, 2010). However, according to 

environmental activist Richard Louv (2006), the current generation of children not only 

fails to reflect ideals promoted during the environmental movement, but instead, 

associates nature with negative themes of fear, death, and loss. Furthermore, secondary 

education students often state their feeling of impending environmental doom causes 

them to avoid thinking about the future of the planet (Louv, 2006). This perception was 

previously suggested by Cronin (1993) who anecdotally noted a negative outlook held by 

undergraduate students upon the completion of an environmental history course. This is 

in stark contrast with goals promoted by the preceding environmental movement. 

Therefore, Louv and others have sparked conversation among environmental 

conservationists and educators about the need to revitalize the environmental movement 

among American youth.  

Environmental education is a field of study and instruction focused on educating 

the world’s population in ecological interactions and conservation concerns (Carter & 
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Simmons, 2010). According to Carter and Simmons, EE is a multi-disciplinary field 

originally focused primarily upon the concerns of conservation of natural resources as 

well as habitat restoration and preservation (2010). However, the central themes and 

concerns of EE in the 21st century have expanded to include “environmental quality, 

environmental awareness, and environmental literacy” (Carter & Simmons, 2010). In 

addition, the discipline of EE has grown to incorporate the fields of mathematics, 

language arts, science, and others. 

As society has become increasingly urban, the target audience for EE has grown 

to encompass more metropolitan students (Kudryavstev, Krasny, & Stedman, 2012). 

Nature Study, arguably a pre-curser to environmental education, was a field of study 

taking students out of the classroom and into the woods to improve their knowledge of 

local and global ecology and natural resources (Comstock, 1939). However, with more 

than half of the human population currently residing in urban environments (UN-Habitat, 

2008), environmental educators have noted the necessity of modifying ecological lessons 

to fit into their metropolitan classrooms (Kudryavstev, Krasny, & Stedman, 2012).  

Given these societal and environmental changes, it is imperative that EE prepares 

the next generation to tackle these problems. Potter (2010) states:  

[M]any high-level experts, federal and otherwise, are saying that EE is 

fundamental to our ability to address the economic, social, and 

environmental problems that are having a profound effect on us as present 

and future inhabitants of this planet.  
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Hence, environmentalists must identify the formative factors of youth 

environmental attitudes to inform targeted, effective EE programs and as a means of 

influencing adult attitudes. 

Substantial research has been conducted to determine factors which influence 

individuals’ opinions about the environment, including age (Mohai & Twight, 1987; 

Stevenson et al., 2013), gender (Dietz, Kalof, & Stern, 2002; Kellert & Berry 1987), 

race/ethnicity (Stevenson et al., 2013), economic status (Buttel & Flinn, 1978), amount of 

involvement in outdoor recreation (Van Liere & Noe, 1981), and place of residence 

(Lowe & Pinhey, 1982). However, the literature shows conflicting outcomes regarding 

these contributing factors. Many EE researchers proposed involvement in outdoor 

activity was positively correlated with environmental attitudes (Geisler, Martinson, & 

Wilkening, 1977; Pinhey & Grimes, 1979; Van Liere & Noe, 1981). Van Liere and Noe 

(1981) found only weak support for this hypothesis and postulated: 

… environmental attitudes and outdoor recreation are linked in ways 

important to understanding the development of pro-environmental 

orientations, but the linkage is more complex than assumed by existing 

research. 

Interactions among factors such as race/ethnicity, income, and educational 

achievement can confound attempts to predict outcomes of EE interventions. Buttel and 

Flinn (1978) found adult education level was a greater predictor of pro-environmental 

attitudes than age. In contrast, Lowe and Pinhey (1982) reported age and income had a 

greater effect on attitudes than did education.  
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While results described in the earlier literature could still be relevant today, recent 

technological and social developments are additional factors potentially influencing 

attitude development. Communication media advances have allowed pro-environmental 

messages to reach a broader segment of society, and factors formerly thought to predict 

environmental concern are no longer the sole characteristics to consider. For example, 

Mainieri et al. (1997) used willingness purchase environmentally-conscious (“green”) 

products as an index of environmental concern. She documented greater concern for 

environmental health in women, a pattern similar to that documented by others (Dietz et 

al., 2002; Kellert & Berry, 1987). However, Mainieri found no relationship between 

environmental attitudes and adult age, income, or education level, in contrast to Mohai & 

Twight (1987) and Stevenson et al. (2013). Though applicable to understanding 

environmental attitudes and behaviors, current research reflects similar contradictions and 

uncertainty as was exhibited in earlier research, and fails to address the gap in 

understanding youth attitudes. 

Research focused on the environmental attitudes of children is limited. Larson et 

al. (2010) found differences in environmental attitudes among children of different 

races/ethnicities, and reported individuals ten years old and older expressed lower levels 

of care for the environment than those younger. They did not, however, find differences 

in environmental attitudes between male and female participants, in contrast to what was 

detected in adults. Hovardas and Korfiatis (2011) found no correlations between student 

race/ethnicity or gender and environmental behaviors. An abundance of research exists 

proposing a linkage between environmental education and student environmental 

attitudes (Farmer, Knapp, & Benton, 2007; Manoli et al., 2007; Smith-Sebasto & Cavern, 
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2006). Bradley, Waliczek, & Zajicek (1999) found a positive correlation between 

environmental knowledge and environmentally favorable attitudes. 

Although modern-day media can promote pro-environmental messages, not all 

technological advances foster positive environmental attitudes. Richard Louv’s 2007 

testimony before the Interior and Environmental Subcommittee indicated only six percent 

of nine- to thirteen-year-old children will independently choose to play outside during an 

average week. Louv and others have concluded children are experiencing a detachment 

from their local environments while simultaneously becoming more and more attached to 

an ephemeral, digital world (Louv, 2007; Smith, 2007; Sobel, 1996).  

Children’s outdoor time with parents and teachers has also lessened. Teachers and 

administrators cite pressure to address state testing standards, limited time to teach state-

mandated curricula, and concern about injury-related lawsuits as barriers to 

environmental education (Louv, 2006, 2007; Powers, 2004). Parents cite increased 

amounts of homework, extracurricular activities, and a lack of natural places as causes 

for reduction of outdoor time for their children. Parents and educators fear harm from 

strangers who might be encountered by children in outdoor places, leading to a “house 

arrest” effect where children are kept indoors, cut off from the outside world (Louv, 

2007). These fears, along with an increasing dependency on electronic media, support the 

need for increased environmental education nationwide.  

While further research is needed on the factors influencing children’s 

environmental attitudes, evidence supports the positive impact of environmental 

education programs. A 2005 study funded by the Sierra Club reported children’s science 

scores increased by 27 percent when students learned in outdoor classrooms compared to 
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students learning solely in indoor classrooms (Louv, 2006). In addition, many studies 

have found outdoor-education environments correlates to an increase in confidence, 

language, and communication skills (O’Brien, 2009), and a sense of ownership in one’s 

education (Lai, 1999; see also: Dillon, Rickinson, Teamey, Morris, Choi, Sanders, & 

Benefield, 2006). 

Although higher test scores are beneficial to schools competing for performance-

based funding, improvement in students’ motivation and enhanced creativity and critical 

thinking skills are also of value (Paloni, 2007). Studies show incorporation of workplace 

and classroom green spaces, even a simple green, leafy plant, can increase focus and 

concentration (Hartig, Mang, & Evans, 1991), promote positive feelings such as comfort 

and productivity (Fjeld et al., 1998), and decrease feelings of sickness (Fjeld et al., 1998; 

Han, 2008), stress, and unease (Hartig et al., 2003).  

The majority of studies on outdoor recreational participation have focused largely 

on adults, and outcomes of the research have been contradictory. While some studies 

suggest that individual motivations for outdoor recreation vary with race/ethnicity and 

gender (Floyd et al., 1994; Lee, Scott, Floyd, & Edwards, 2016; Virden & Walker, 1999), 

others reported no demographic differences (Johnson, Bowker, & Cordell, 2001). An 

abundance of studies show the benefits of outdoor exposure and recreation (Fjeld, 

Sandvik, Riise, & Levy, 1998; Han, 2008; Hartig, Mang, & Evans, 2003), definitively 

supporting the need for adults and adolescents to routinely engage in outdoor recreation. 

Past research has examined children’s environmental attitudes, knowledge, and 

recreation in isolation from one another. Because of the concerns raised earlier in this 

chapter, research should attempt to consider the complex interactions among these factors 
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to better inform current environmental education programs. New approaches may be 

necessary to more effectively create a generation prepared to mediate current and future 

ecological concerns. 
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ENVIRONMENTAL ATTITUDES AND KNOWLEDGE BY RACE/ETHNICITY 

AND GENDER 

Introduction 

Changing environmental conditions resulting from human development and 

population growth are causing loss of biological diversity, reduced ecosystem function 

and services, and negative societal situations such as declining water quality and resource 

availability (Chass, 1972; Benoit, 1976; Mainieri, Barnett, Valdero, Unipan, & Oskamp, 

1997; Matthews, Cottee‐Jones, & Whittaker, 2014) Therefore, there is a need to further 

understand factors effecting education and environmental attitudes of citizens. In the 

years following the 1970’s environmental movement in the United States, sociologists 

and ecological psychologists have attempted to determine the psychological processes 

which drive pro-environmental behaviors in individuals (Bamberg & Möser, 2007; 

Dunlap, Van Liere, Mertig, & Jones, 2000; Mobley, Vagias & DeWard, 2010). To do so, 

scientists re-visited the theory of behavioral development (Bamberg, 2013; Kollmuss, & 

Agyeman, 2002; Stern, 2000) to explore what combination of factors could influence 

individual environmental attitudes and behaviors, as driven by the cognitive, affective, 

and psychomotor domains by which individuals learn.  

Pioneering research conducted by Eiss and Harbeck (1969) proposed affective, 

cognitive, and psychomotor domains as means by which people acquire knowledge. The 
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affective domain is associated with how one feels or attitudes one possesses towards a 

subject in question, the cognitive domain refers the knowledge or level of understanding 

about a subject, and the psychomotor domain includes physical behaviors such as 

touching or feeling that contribute to learning. While this theoretical tripartite model was 

widely known, it was not heavily practiced in instruction, including environmental 

education (Pooley & O’Connor, 2000).  

Recent research has attempted to further identify potential linkages between the 

three domains to include how these three methods of learning might translate to increased 

environmental knowledge, and whether increased levels of knowledge would 

consequently lead to pro-environmental attitudes or behaviors (Bergman, 2015; Cheng & 

Monroe, 2012; Mobley, Vagias, & DeWard, 2010; Vicente-Molina, Fernández-Sáinz, & 

Izagirre-Olaizola, 2013). Some studies have found linkages between cognitive-based 

instruction in environmental topics, and increased levels of pro-environmental behaviors 

(Collado, Staats, & Corraliza, 2013; Vicente-Molina, Fernández-Sáinz, & Izagirre-

Olaizola, 2013). Cheng and Monroe (2012) found engagement in psychomotor-based 

instruction (i.e., a hands-on learning program) ultimately led to increased environmental 

attitudes and concern.  Bergman (2015) determined the psychomotor domain works in 

combination with the cognitive domain to increase environmental knowledge, leading to 

increased attitudes towards the environment. 

An abundance of knowledge is available regarding adult environmental 

knowledge and attitudes (for example, Markowitz, Goldberg, Ashton, & Lee, 2012; 

Schahn, & Holzer, 1990; Tuan, 2013) including differences among gender (Kellert and 

Berry, 1987; McCright, 2010), ethnic groups (Larson, Whiting, & Green, 2011), and 
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level of education (Kellert and Berry, 1987; Laidley, 2013; Stevenson, Bondell, Mertig, 

& Moore, 2013). According to foundational research evaluating gender differences on 

environmental attitudes by Kellert and Berry (1987), women tend to have a more 

altruistic attitude toward the environment than males. Further, Kellert and Berry found 

males frequently display utilitarian, dominionistic, naturalistic, ecologistic, and scientistic 

opinions toward the environment, while females often respond to the environment with 

moralistic, negativistic, and/or humanistic points of view. These gender-based value 

orientations were further validated by Stern, Dietz, & Kalof (1993), who determined men 

and women perceive value from the environment differently. Kellert and Berry 

additionally found attitudes varied with the level of education possessed by an individual; 

individuals possessing at least some college education approached the environment with 

different and usually pro-environmental perspectives versus those with an 8th grade 

education or less (Kellert and Berry, 1987; Laidley, 2013).  

The relationship between socioeconomic status and environmental perspective has 

also been investigated (Mainieri, 1997; Samdahl & Robertson, 1989; Stevenson, Bondell, 

Mertig, & Moore, 2013). Sidique, Lupi, & Joshi, 2010 report individuals of higher 

socioeconomic status are more likely to have pro-environmental attitudes and engage in 

pro-environmental behaviors more frequently than those of a lower socioeconomic 

station.  

Ethnicity and/or race appear to impact adult environmental perceptions (Mohai 

and Bryant, 1998; Johnson, Bowker and Cordell, 2004; Larson, Whiting, & Green, 2011). 

Johnson et al. (2004) found African Americans and foreign-born Latinos displayed lower 

levels of concern for the environment when compared to Caucasian/White individuals. In 
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contrast, Mohai and Bryant (1998) reported few differences in environmental attitudes 

between African American/Black and Caucasian/White individuals.  

Recent studies suggest adult attitudes towards the environment may be influenced 

by formative experiences during childhood (Lohr & Pearson-Mims, 2005; Palmer, 

Suggate, Robottom, & Hart, 1999; Wells and Lekies, 2006), therefore, investigation of 

the factors influencing adolescents’ environmental understanding and concerns may 

further efforts to promote positive environmental behaviors in adults. Significant strides 

have been made in exploring the effect of demographic factors on adolescents’ 

environmental knowledge and attitudes. Mohai and Twight (1987) found younger 

students expressed more concern for the environment than their older peers. 

Environmental attitudes have been shown to decline as adolescents age (Evans et al., 

2007; Larson, Castleberry, & Green, 2010a; Larson, Green, & Castleberry, 2010b; 

Roberts & Suren, 2010), suggesting the need for continued environmental education 

during childhood to produce positive, enduring outcomes in students as they age. 

Larson et al. (2010b) and Liefländer & Bogner (2014) found no gender 

differences in adolescents’ environmental orientations, confirming previous findings by 

Evans et al. (2007). (see also: Stevenson, Peterson, Bondell, Mertig, & Moore, 2013). 

However, differences appear to persist among environmental attitudes of adolescents of 

different racial and/or ethnic groups. Stevenson et al. (2013) and Burger (2014) reported 

minority students possessed lower levels of environmental knowledge and less positive 

environmental attitudes than their Caucasian/White peers.  

Though current research has made advances in understanding the factors influencing 

adolescent environmental knowledge and behavior, a gap in the literature still exists. 
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Limited studies evaluate the effects of demographic characteristics such as ethnicity, 

race/ethnicity, and gender on environmental attitudes and environmental knowledge. This 

will be imperative given changing adolescents’ demographic patterns in the U.S. 

Additionally, research is needed to determine how these factors work in combination 

with one another to produce an environmentally aware individual (Gifford & Nilsson, 

2014). These relationships are especially critical to understand within the upper-

elementary school student, since it is hypothesized that it is at this age where formerly 

positive environmental attitudes begin to decline (Larson et al., 2010b). 

The primary objectives of this study are to measure upper elementary school 

students’ environmental attitudes and ecological knowledge as mediated by race/ethnicity 

and gender. Additionally, I sought to determine the relationship between environmental 

attitudes and environmental knowledge in study participants. I hypothesized 

environmental attitudes and knowledge are related to student race/ethnicity and gender. I 

also predicted a positive relationship between environmental attitudes and environmental 

knowledge in study participants.  

Method 

Participants 

The participants (n=718) of this study was fifth-grade students from Mississippi 

schools representing a diversity of races, ethnicities, and school types (private, public, 

and magnet). Fifth-grade was selected due to state-mandated science testing for this age 

group. This has also been identified as a critical age at which environmental attitudes 

may begin to decline (Larson et al. 2010b). 
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Study Locations 

Study site selection was a convenience sample based upon schools’ self-

enrollment in environmental enrichment activities. Eight schools (four standard public, 

two magnet public, and two private) from four counties across east-central Mississippi 

served as study sites (Table 2.1). Magnet schools are defined as public schools with 

specialized instruction in which parents can choose to enroll their child (Adcock & 

Phillips, 2000).  

Method 

I conducted this research during late February-mid April, 2015 so as to avoid bias 

due to a time gap between research. Initial contact with potential study schools was made 

via an introductory letter followed by a meeting with teachers and school administrators 

of interested schools to discuss participation in the enrichment lessons and the 

concomitant research project. Schools that chose to participate were also asked to 

voluntarily participate in research of student environmental attitudes and knowledge. I 

stressed to teachers and school administrators the enrichment opportunity was not 

contingent upon participation in the research component.  

Participating schools were sent packets through the mail containing administrative 

consent, parental consent, and minor assent forms to be distributed in advance of my site 

visit by the collaborating teachers (Appendix A). Signatures indicating parental consent 

and student assent were required for student participation in the research surveys. At the 

time of survey administration, students were notified that participation in the research 

was completely voluntary, and any or all of the survey questions could be left incomplete 

should the child choose to do so. Only those surveys for which completed and signed 
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parental consent and child assent forms were obtained were retained for use in the 

analysis. All permission forms and survey instruments used in this study received 

approval via the Mississippi State University Institutional Review Board (IRB #15-044). 

Survey Instrument Description and Implementation 

Environmental knowledge of study participants was gauged by administering a 

test of biological and ecological based-knowledge test (Appendix B). This multiple-

choice, twenty-item test focused on fifth-grade science content defined by the 2010 

Mississippi Science Framework, the standards currently in use by state schools, thus 

validating the assessment questions.  

Knowledge tests were administered in the latter part of the spring semester to 

improve the likelihood most of the year’s relevant content had been addressed by 

teachers in preparation for the state-mandated science achievement test scheduled for the 

end of the school year.  

Environmental attitudes of study participants were assessed using a version of the 

New Ecological Paradigm (NEP) scale (Dunlap & Van Liere, 1978; Dunlap et al., 2000) 

modified and validated by Manoli, Johnson, & Dunlap (2007) for use with children ages 

ten through twelve years old (Appendix C). Participants responded (“strongly disagree”, 

“disagree”, “not sure”, “agree”, “strongly agree”) on a five-point Likert scale containing 

ten items about their personal level of environmental concern. Each of the ten survey 

questions corresponds to one of three primary worldviews: Rights of Nature, Eco-Crisis, 

and Human Exemptionalism. These three components of the presiding ecological 

worldviews present in society were found to be the primary constructs of the NEP scale, 

and can be further defined by Dunlap et al. as “balance of nature, limits to growth, and 
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human domination over nature”, respectively (Dunlap & Van Liere, 1978; Dunlap et al., 

2000). “Eco-Crisis” reflects the ideology the Earth is in peril due to human interaction; 

“Rights of Nature” proposes the environment has certain “rights” with which humans are 

expected to comply; and “Human Exemptionalism” posits humans are excused from 

following the laws of nature and can therefore act upon the environment however they 

best see fit.   

To avoid potential attitude bias induced by the enrichment lessons, environmental 

attitude surveys were administered to students prior to the initiation of program activities. 

To avoid survey fatigue, environmental knowledge assessments were given later on the 

same day or during a subsequent visit. Since lessons were limited in scope and duration, I 

did not anticipate any substantial influence of program content on general knowledge 

assessment scores. The assessments had a section for each child to identify their name, 

race/ethnicity, gender, and teacher’s name. Gender and race/ethnicity were self-reported 

by student participants. Student and teacher names were later replaced with unique 

identifier codes to protect their anonymity. 

Data  

Data Analysis 

Attitude surveys and knowledge tests were considered unusable if one or more 

pages of questions had been left blank. Only those surveys for which permission had 

been obtained were retained for use in the analysis. 

I then categorized these data in two gender categories (male and female) and three 

race/ethnicity categories (African American/Black, Caucasian/White, or Other). The 
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“Other” category represented students who self-identified as mixed-race Hispanic, 

Asian/Pacific Islander, Middle Eastern, or other ethnicity not included on the survey. 

Data from the “Other” category was not included in the analysis because of small sample 

size and failure to reflect a homogeneous group of individuals. Consequently, 

demographic data from 658 surveys were used (Table 2.2). 

Once surveys were collected, each individual student was assigned a unique 

numerical code based on their school and teacher so I could identify the student without 

compromising any of the student’s personal identification information. Study schools 

were also given a numerical code for analysis and anonymity purposes. After being 

assigned a code, all names and identifying information were redacted from the survey 

instruments. Data was entered into Microsoft© Excel® and analyzed using IBM© 

Statistical Package for the Social Sciences (SPSS)® (IMB Corp., 2015) and were 

analyzed at an alpha significance of 0.05. 

Knowledge scores were calculated by entering student responses to the multiple-

choice test questions into Microsoft Excel, and then scoring each examination instrument 

using Excel and “If…Then” formulas. Students’ scores were converted into percentages 

for analysis purposes. 

Student response data from the attitudes survey were coded such that 1 = 

“strongly disagree”, 2 = “disagree”, 3 = “not sure”, 4 = “agree”, and 5 = “strongly agree”. 

Four of the survey items (3, 6, 7, and 9) used negative wording and were reverse coded. 

Worldview scores were tabulated by summing the coded answers for survey items 

corresponding to each of the three worldviews. Individual NEP score was the sum of 

each coded response on the attitudes survey. The NEP score ranged from 10 (reflecting 
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least environmental concern) to 50 (highest environmental concern) and provided a 

validated measurement of the student’s personal assessment and opinions towards 

ecological conditions (Dunlap & Van Liere, 1978; Dunlap et al., 2000; Manoli et al, 

2007).  

ANOVA was used to determined effects of race/ethnicity and gender on 

knowledge, NEP, and worldview scores. To examine the combined effect of the 

variables, two generalized linear mixed models were constructed with race, gender and 

the interaction of race and gender as fixed factors. Since students were under the 

influence of classroom teachers and other school-related conditions, students’ school 

identity was included in the mixed model as a random effect. When NEP score was the 

response variable in the mixed model, knowledge score was included as another fixed 

factor; when knowledge was the dependent variable, NEP score was included as another 

fixed factor in the model. School identity was included in the mixed models as a random 

effect.  

Results 

Knowledge 

Of the 657 knowledge surveys collected, 602 were complete and were used in the 

analysis. Mean environmental knowledge test score for all participants was 54.95% (SD = 

18.26) (Table 2.3). No difference (F(1) = 170, p = .68) in mean knowledge scores was 

detected between male (n =210, M = 57.16, SE =1.28) and female participants (n = 213, 

M = 56.13, SE = 1.20). However, African American/Black (n = 257, M = 50.94, SE = 

1.09) and Caucasian/White (n = 157, M = 65.92, SE = 1.13) participants did demonstrate 

differences in performance (F(1) = 114.90, p < .001).   
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Attitudes 

Mean NEP score of all study participants (n = 520) was 34.46 (SD = 4.27), a 

value above the expected midpoint of 30.00, indicating slightly positive environmental 

attitudes across all students (Table 2.3). Mean NEP scores for male (n = 210, M = 34.47, 

SE = .30) and female (n = 213, M = 34.28, SE = .28) students were similar (F(1) = .21, p 

= .65) (Table 3). However, NEP scores of African American/Black students (n = 257, M 

= 33.60, SE = .256) were lower (F(1) = 28.96, p < .001) than those of Caucasian/White (n 

= 157, M = 35.53, SE = .32) participants. Mean NEP scores were also varied among 

school (Table 2.4), identifying schools as factors influencing NEP score (F(7) = 50.51, p 

< .001). 

No gender differences were present among the three worldview scores, although 

differences were detected between races/ethnicities. Rights of Nature worldview attitude 

scores were lower (F(1) = 9.25, p = .001) in African American/Black students (n = 283, 

M =11.89, SE =.12) as compared to Caucasian/White students (n = 174, M = 12.37, SE = 

.13. Similarly, Human Exemptionalism scores of African American/Black participants (n 

= 283, M = 7.60, SE = .14) were lower (F(1) = 64.54, p < .001) than those of  

Caucasian/White students (n =174, M =9.18, SE = .17). EcoCrisis scores were similar 

(F(1) = .02, p = .890) between Caucasian/White (n = 174, M = 14.11, SE = .19) and 

African American/Black students (n = 283, M = 14.05, SE = .16).  

The generalized linear mixed model analysis indicated student race/ethnicity, the 

interaction of race/ethnicity and gender, and knowledge level were significant factors (p 

= .007, p = .032, and p = .001, respectively) on NEP score (Table 2.4). Unlike outcomes 

of one-way ANOVA, gender was not significant, but the interaction of race and gender 
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ENVIRONMENTAL RECREATION ENGAGEMENT BY RACE/ETHNICITY AND 

GENDER 

Introduction 

State and federal agencies have expressed concern regarding declining numbers of 

hunters and anglers (USFWS, 2011). A rising urban population has led to increased 

human-wildlife conflicts to include property destruction, automobile accidents, and 

declining species diversity, suggesting the need for increased knowledge among the 

population regarding proper wildlife use practices (Hughes and Lee, 2015). Research 

suggests a positive relationship between outdoor recreation and pro-environmental 

attitudes and behaviors (Wolf-Watz, 2015), with other potential benefits. A review of the 

literature shows the psychological and mental benefits derived from spending time in 

natural environments have been well researched. Individuals who exercised outdoors 

displayed higher rates of satisfaction and pride in their workout (Kerr et al., 2006) and 

found their workouts more “psychologically restorative” (Bodin and Hartig, 2003) than 

those who exercised in lab or urban settings, respectively. Others reported activities in a 

natural environment caused “greater feelings of revitalization and positive engagement, 

decreases in tension, confusion, anger, and depression, and increased energy” 

(Thompson-Coon, Boddy, Stein, Whear, Barton, & Depledge, 2011). An abundance of 

studies report additional benefits derived from involvement in outdoor recreation 
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including increased cognition (Pretty, 2004), socialization (Keniger, Gaston, Irvine, & 

Fuller, 2013), and improved physical and mental health (Bowler, Buyung-Ali, Knight, & 

Pullin, 2010; Irvine & Warber, 2002; Keniger at al., 2013; Pretty, 2004).  

While the vast majority of these correlational studies have been performed within 

the realms of social science, ecologists have started to recognize the need to investigate 

these relationships within the ecological science disciplines to gauge influence of outdoor 

recreation on societal environmental knowledge, attitudes, and pro-environmental 

behavior (Keniger et al., 2013). Participation in outdoor recreation, as well as 

engagement in “nature-based recreation”, has been investigated for effect on 

environmental attitudes. Nature-based recreation is a form of outdoor recreation, in which 

individuals engage in activities in natural places that include public lands (Pergams and 

Zaradic, 2007) or wildland areas (Cordell, Betz, and Green, 2008. 

However, interactions between an attitudes and behaviors are often complex and 

difficult to predict (Kaiser, Byrka, & Hartig, 2010) due to an interplay of a vast number 

of factors, including the effect of intention, past experiences, and individual norms 

(Ajzen, 1991). Additionally, the relationships among outdoor engagement and 

environmental attitudes vary within populations due to ranging degrees of devotion and 

ability to act (Kaiser et al., 2010), making definitive conclusions on the relationship 

between attitudes and actions difficult to produce. However, to effectively predict the 

likelihood of pro-environmental behaviors of individuals, it is critical to understand the 

relationship between outdoor recreation participation rates, environmental attitudes, and 

tendency toward action (Kaiser et al., 2010; Keniger et al., 2013).  
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Given the increasing diversity of U.S. citizens, it will also be important for 

conservationists to determine patterns in outdoor recreation vary with demographic 

characteristics. Previous studies reported differences in nature-based recreational 

engagement among racial and ethnic groups (Floyd, Shinew, McGuire, & Noe, 1994; 

Ching-hua, Sasidharan, Elmendorf, Willits, 2005) as well as gender (Lee et al., 2016) 

whereas others found no difference among participation rates among racial and gender 

groups (Johnson, Bowker, and Cordell, 2001). Further research is needed to produce 

reliable, definitive results to understand nature-based recreation habits, specifically in 

regard to race/ethnicity and gender, so as to have the ability to more accurately predict 

future environmental behaviors.  

Studies have found differences exist between male and female engagement in 

outdoor recreation, and even greater differences existed among the motivations of 

individuals from different ethnic and racial groups to participate in outdoor recreation 

(Toth & Brown, 1997; Virden & Walker, 1999. In a study evaluating angler 

demographics, Toth and Brown (1997) found individual attitudes towards fishing varied 

among race/ethnicity, and to a lesser extent, gender. Similarly, Virden & Walker (1999) 

suggest “affective meanings attached to a forest environment and the environmental 

settings preferred for outdoor recreation” vary among race/ethnicity and gender, 

suggesting individuals hold demographically-based motivations that influence the type 

and degree of engagement in outdoor recreation.  

Investigations have been conducted to evaluate the benefits of nature-based 

recreation and nature play on adolescents. Similar to results found for adults, adolescent 

cognitive abilities appear to improve from time spent engaging in outdoor recreation 
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(Wells, 2000), suggesting increased time spent in nature may promote more academically 

successful students. Psychological benefits include increased stress levels in children 

residing in areas with less nature, such as in large urban environments (Wells & Evans, 

2003). Further research in the field of child psychology found outdoor play and exposure 

to greenspace could possibly aide in the recovery of emotionally disturbed children 

(Frumkin, 2001), reduce symptoms in children diagnosed with Attention Deficit Disorder 

(Kuo & Sullivan, 2001; Taylor, Kuo, & Sullivan, 2001), and increase awareness and 

appreciation for natural environments as an adult (Lohr & Pearson-Mims, 2005).  

 Children in highly urbanized face increased barriers to outdoor recreation 

(Shinew, Stodolska, Roman, & Yahner, 2013; Stodolska, Shinew, Acevedo, & Roman, 

2013). Studies (Shinew, Stodolska, Roman, & Yahner, 2013) suggest youth residing in 

urban Chicago display lower frequencies of engagement in outdoor recreation because of 

fear of gang violence. Financial constraints and language-related limitations, (Ghimire, 

Green, Poudyal, & Cordell, 2014), perceptions of racial discrimination, and lack of 

confidence in ability or skill (Haynes and Jacobson, 2015) were cited as reasons 

minorities and marginalized groups are presenting lower levels of nature-based 

recreation.  

The objective of this study is to document nature-based, outdoor recreational 

activity in upper elementary school students in Mississippi. In addition, this study seeks 

to test for racial and gender differences among study participants’ recreational 

engagement. I hypothesize participation in nature-based, outdoor recreation will vary 

with race/ethnicity and gender. 
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Method 

Participants 

The participants (n=718) this study was a convenience sample of fifth-grade 

students from Mississippi schools participating in an environmental enrichment program. 

A diversity of races/ethnicities, ethnicities, and school types, including public, private, 

and magnet schools were included.  

Study Locations  

Eight schools (four standard public, two magnet public, and two private) from 

four counties across east-central Mississippi served as study sites (Table 3.1). Magnet 

schools are defined as public schools with specialized instruction in which parents can 

choose to enroll their child (Adcock & Phillips, 2000).  

Method 

I conducted this research during February-April, 2015 concurrent to delivery of 

classroom-based environmental enrichment activities. Schools that chose to participate in 

the EE programs were also asked to voluntarily participate in research of student outdoor 

recreation. Participation in the enrichment activities was not contingent upon 

participation in the research.  

Participating schools were sent packets through the mail containing administrative 

consent, parental consent, and minor assent forms to be distributed in advance of my site 

visit by the collaborating teachers. Signatures indicating parental consent and student 

assent were required for student participation in the research survey. At the time of 

survey administration, students were notified that participation in the research was 
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completely voluntary, and survey questions could be left incomplete should the child 

choose to do so. Directions on how to fill out the survey were conveyed to all study 

participants prior to survey administration. Only those surveys for which completed and 

signed parental consent and child assent forms were obtained were retained for use in the 

analysis. All permission forms and the survey instrument used in this study received 

approval from the Mississippi State University Institutional Review Board (IRB #15-

044). 

Survey Instrument Description and Implementation 

Gender and race/ethnicity were self-reported by student participants. Options for 

race/ethnicity included African American/Black, Caucasian/White, Asian/Pacific 

Islander, Hispanic/Latino, Middle Eastern, and mixed race or ethnicity. 

A survey was developed to determine school children’s nature-based recreational 

engagement (Appendix D). Outdoor activity types used in the survey were selected based 

upon their reported popularity in the 2012 Outdoor Report (Outdoor Participation Report, 

2012) and their expected accessibility to Mississippi schoolchildren. Students indicated 

the frequency in which they had participated in those activities in the past twelve months. 

Survey responses were reported in categories that allowed study participants to indicate 

participation within the past 12 months in each recreational activity: “0 times”, “1-2 

times”, “3-4 times”, or “5 or more” times. Use of a range of scores allowed for some 

compensation for error caused by a child’s inability to remember the exact number of 

times of participation.  

In addition to indicating level of participation in selected activities, students also 

completed a fill-in-the blank section to answer further questions regarding participation 
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in hunting and fishing, e.g., “If you hunt, who takes you hunting?” and “If you don’t’ fish, 

would you like to?”.  

Data 

Data Analysis 

Recreation tests were considered “incomplete” and unusable if three or more 

questions were left blank. Only those surveys for which permission had been obtained 

were retained for use in the analysis. 

An “Other” category representing students who self-identified as mixed-race 

Hispanic, Asian/Pacific Islander, Middle Eastern, or other ethnicity was created. 

However, these data were not included in the analysis because of small sample size and 

failure to reflect a homogeneous group of individuals. Consequently, demographic data 

from 658 surveys were collected (Table 3.2). 

Each individual student was assigned a unique numerical code based on their 

school and teacher so I could identify them without compromising any of their personal 

identification information. Study schools were also given a numerical code for analysis 

and anonymity purposes. After being assigned a code, all names and identifying 

information were redacted from the survey instruments. Data was entered into 

Microsoft© Excel® and analyzed using IBM© Statistical Package for the Social Sciences 

(SPSS)® (IMB Corp., 2015) and analyzed at a significance of 0.05. 

The Environmental Engagement Score (EES) was tabulated by summing the 

number of times in which a student reported participation within the past twelve months 

in the following activities: Birdwatching/Wildlife Watching, Boating, Camping (Tent), 

Camping (RV), Canoeing/Kayaking, Fishing, Hiking, and Hunting. The midpoint of each 
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category was used to gauge average participation. Range of scores would fall between 

zero and 40, with a score closer to 40 indicating a higher level of outdoor environmental 

engagement. Pearson’s Chi Square test was used to determine if differences existed in 

frequencies as mediated by race/ethnicity and gender. 

Results 

Analysis was conducted on the Environmental Engagement Scores from the 548 

surveys. On a scale ranging from zero to 40, the mean ESS for males (n= 276, M= 10.92, 

SD = .62) was higher than that of females (n = 258, M = 7.57, SD = .53). Further analysis 

through one-way ANOVA suggested these findings were significant (F(1) =16.72, p = 

.000, r = .19). A similar analysis indicated the mean EES values for Caucasian/White 

students was 13.00 (n = 191, SD = .77), which was significantly higher than African 

American/Black students (n = 343, M = 7.17, SD=.44) (F(1) =50.34, p < .001, r = 17.48). 

EES values reported for each of the eight individual activities were analyzed to 

assess whether race/ethnicity or gender differences existed (Table 3.3). Differences in 

participation rates in all eight recreation types existed between Caucasian/White and 

African American/Black students (Table 3.4). Generally, African American/Black 

students exhibited lower rates of participation with the notable exception of hunting. 

The most popular activity among both races/ethnicities was fishing. Seventy-nine 

percent of Caucasian/White students reported some level of participation in this activity, 

and 68.25% of African American/Black students reported participation at some rate.  

Male and female students displayed similar degrees of participation in the 

activities of Canoeing and RV Camping (Table 3.5). RV Camping was also the activity in 

which there was the least difference between male and female participation. The activity 
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which displayed the highest difference in participation rates between males and females 

was hunting. While 61.77% of males reported moderate to high levels of engagement, 

only 34.0% of females indicated participation in the activity. The most popular activity, 

for both males and females, was fishing, with 79.64% males participating and 64.20% 

participation of females.  

This study also aimed to determine the support students were receiving for 

recreational activities. Study participants were asked to answer “Who takes you 

hunting?” and “Who takes you fishing?” Responses were subsequently categorized into 

the following groupings: Father/Stepfather, Mother/Stepmother, Male Relative, Female 

Relative, Male Friend, Female Friend, Combination, and No One Reported / Takes Self. 

Males frequently indicated a father or stepfather taking them fishing (30.25%), 

while majority of females reported that they go alone (28.95%).  Twenty-eight percent of 

African American/Black students reported that they fish alone, while Caucasian/White 

students most frequently reported fishing with a combination of family members and 

friends (34.76%)  

This same analysis was performed for the activity of hunting. Majority of males 

reported their father/stepfather takes them hunting (31.45%), while females report that no 

one takes them hunting/ they go alone (52.65). Caucasian/White (38.42%) and African 

American/Black (42.57%) students most frequently indicated that no one takes them 

hunting/ they go alone.  
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Table 3.3       Environmental Engagement of 5th Grade Students in Select Northeast 
Mississippi Study Schools by Race/Ethnicity and Gender 

Activity 
Level of Engagement by 

Percent  Male Female Caucasian/White 

African 
American/Blac

k 

Birdwatching 

None 
Low 

54.6 
24.7 

65.7 
21.4 

49.1 
26.9 

66.2 
20.9 

Moderate 11.5 6.9 12.6 7.4 
High 9.2 6.0 11.4 5.5 

Boating 

None 
Low 

51.8 
26.5 

56.6 
31.8 

33.7 
34.8 

65.5 
26.0 

Moderate 10.3 4.5 13.5 4.1 
High 11.5 7.0 18.2 4.4 

Camping 
(Tent) 

None 
Low 

62.6 
17.3 

66.4 
20.4 

46.7 
24.3 

74.4 
16.1 

Moderate 8.3 8.8 15.4 4.6 
High 11.8 4.4 13.7 4.9 

Camping (RV) 

None 
Low 

81.3 
8.3 

78.1 
12.1 

69.3 
12.5 

85.5 
8.9 

Moderate 4.8 2.8 4.5 3.4 
High 5.6 6.9 13.6 2.2 

Canoeing 

None 
Low 

76.2 
12.7 

77.1 
13.5 

58.8 
24.2 

87.1 
6.6 

Moderate 5.2 4.9 8.2 3.2 
High 6.0 4.5 8.8 3.2 

Fishing 

None 
Low 

20.7 
26.7 

35.7 
29.4 

21.0 
26.3 

31.8 
29.1 

Moderate 16.2 14.1 15.6 14.8 
High 36.5 20.8 37.1 24.3 

Hiking 

None 
Low 

60.5 
24.1 

71.0 
15.9 

49.4 
77.5 

74.8 
15.5 

Moderate 5.9 7.8 9.6 5.3 
High 9.5 5.3 12.9 4.3 

Hunting 

None 
Low 

38.2 
55.3 

65.7 
14.9 

47.2 
15.0 

53.6 
16.6 

Moderate 12.2 8.1 10.0 10.2 
High 32.4 11.3 27.8 19.6 
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Table 3.4 ANOVA Summary of EES Activity by Race/Ethnicity 

Activity Source SS df MS F p 

Birdwatching 

Between 
Groups 40.2 1 40.2 14.9 .000 

Within Groups 1343 498 2.7   
Total 1383 499    

Boating 

Between 
Groups 167.0 1 167.0 64.6 .000 

Within Groups 1280 495 2.6   
Total 1447 496    

Camping (tent) 

Between 
Groups 112.4 1 112.4 42.4 .000 

Within Groups 1336 504 2.7   
Total 1449 505    

Camping (RV) 

Between 
Groups 60.1 1 60.1 29.2 .000 

Within Groups 1029 499 2.1   
Total 1089 500    

Canoeing 

Between 
Groups 65.3 1 65.3 33.9 .000 

Within Groups 958.1 497 1.9   
Total 1023 498    

Fishing 

Between 
Groups 56.6 1 56.6 12.1 .001 

Within Groups 2440 521 4.7   
Total 2497 522    

Hiking 

Between 
Groups 20.5 1 20.5 4.1 .044 

Within Groups 2563 510 5.0   
Total 2584 511    

Hunting 

Between 
Groups 75.1 1 75.1 30.2 .000 

Within Groups 1239 498 2.5   
Total 1314 499    
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Table 3.5 ANOVA Summary of EES Activity by Gender  

Activity   Source SS df MS F p 

Birdwatching 

Between 
Groups 

18.6 1 18.6 6.8 .010 

Within Groups 1363 497 2.7   
Total 1382 498    

Boating 

Between 
Groups 

16.4 1 16.4 5.7 .018 

Within Groups 1429 493 2.9   
Total 1445 494    

Camping (tent) 

Between 
Groups 

14.8 1 14.8 5.2 .023 

Within Groups 1433 502 2.9   
Total 1447 503    

Camping (RV) 

Between 
Groups 

.49 1 .49 .22 .636 

Within Groups 1088 497 2.2   
Total 1088 498    

Canoeing 

Between 
Groups 

.76 1 .756 .37 .545 

Within Groups 1022 495 2.1   
Total 1023 496    

Fishing 

Between 
Groups 

103.9 1 103.9 22.6 .000 

Within Groups 2383 519 4.6   
Total 2487 520    

Hiking 

Between 
Groups 

229.6 1 229.6 50.1 .000 

Within Groups 2327 508 4.6   
Total 2557 509    

Hunting 

Between 
Groups 

10.4 1 10.4 4.0 .047 

Within Groups 1302 496 2.6   
Total 1312 497    
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CONCLUSIONS TO RESEARCH 

Conclusions 

The objectives of my research were to describe levels of environmental 

knowledge, environmental attitudes, and nature-based recreation in upper elementary 

school students in Mississippi, as influenced/mediated by race/ethnicity and gender. I 

also sought to explore the interaction, if present, between environmental knowledge and 

environmental attitudes.  This was accomplished through implementation of three survey 

instruments (environmental knowledge, environmental attitudes, and nature-based 

recreation) in eight rural schools in northeast Mississippi in Spring 2015.  

I determined several factors influencing environmental attitudes, environmental 

knowledge, and nature-based recreation in participants. African American/Black 

elementary students had less understanding of environmental science than the 

Caucasian/White study participants, whereas both male and female students had similar 

knowledge levels. African American/Black students showed less concern for 

environmental issues than their peers. Additionally, students with highest levels of 

nature-based recreation were Caucasian/White individuals and males. Lastly, this 

research suggests the best predictors of environmental attitudes were race/ethnicity and 

level of ecological knowledge. 
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It is critical to evaluate trends in adolescents’ environmental knowledge, attitudes 

and outdoor engagement given studies that suggest  favorable attitudes decline with age 

(Evans et al., 2007; Larson, Castleberry, & Green, 2010a; Larson, Green, & Castleberry, 

2010b). I postulate socioeconomic status, and not race/ethnicity, may be the cause of this 

difference. Nature-based recreation requires a significant financial investment; equipment 

such as guns, RVs, and boats, are often not accessible to families with low SES. 

Additional sources of outdoor recreation, such as those provided through field trips, 

museum visits, or even visits to a local park are often inaccessible to children of low SES, 

due to not only the financial cost, but the investment of time which parents may not be 

able to provide, due to low-income jobs with excessive hours. Burger (2014) found there 

was an effect of socioeconomic status (SES) on environmental attitudes and knowledge 

that transcended race/ethnicity. Since this study reflects students selected via a 

convenience sample, the data are biased by students from either largely lower SES, 

minority dominated schools, to high SES, Caucasian/White-dominated schools. (National 

Center for Education Statistics, 2014). A design which included schools with more 

heterogeneous demographic structure would have allowed me to further assess 

knowledge, attitudinal, and recreation trends of minority students without the 

compounding factor of SES. Since race/ethnicity was found to be an important variable 

influencing environmental knowledge, environmental attitudes, and nature-based 

recreation, it is critical for effective environmental education that the factors leading to 

the discrepancy be identified.  

Level of outdoor recreational engagement was the only category in which gender-

based differences were observed. One potential contributing factor to this pattern is the 
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cultural context Traditionally, hunting and fishing are considered a male-male bonding 

opportunity in a biosocial context (Hewlett, 1992), In a region which still has strong 

support for consumptive activities, female adolescents in northeast Mississippi may not 

be given the same opportunities to engage in these activities. Additionally, recreational 

pursuits requiring an athletic component, such as hiking, are traditionally associated more 

with male participation over female participation due to the physical input required 

(Messner, 1988). 

The results of this study encourage and allow environmental educators to 

establish curricula that ensure each child, regardless of race/ethnicity or gender, garners 

opportunities for environment understanding and enrichment. These results suggest 

environmental education should make greater efforts to engage minority students, so as to 

increase their environmental knowledge, and therein, environmental attitudes. The United 

States is experiencing a demographic shift, displaying greater diversity as the percentage 

of minority individuals increases (United States Census Bureau, 2015). In Mississippi, 

African American/Black individuals constitute 37.6% of the population (United States 

Census Bureau, 2015). As the demographics of the United States change, the old 

paradigm of environmental education must also grow to adapt to the audience it is trying 

to reach. As the old paradigm was based upon greater nature connections of individuals, 

both in experience and interest, so new curricula will need to be established, focusing on 

principles to which contemporary students can relate. Outdoor recreational activities 

should be encouraged, especially for minority and female children, who may not have the 

same opportunities. Research-based environmental education will more effectively target 
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all and help to create a generation of environmentally focused adults capable of 

supporting sustainable use of the planet’s natural resources. 
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STUDENT ASSENT, PARENTAL CONSENT, AND ADMINISTRATIVE CONSENT 
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Minor Assent Document 
 

Your teacher signed up your class to participate in a new science program called Youth 
Environmental Science.  Dr. Leslie Burger and Dr. Jessica Tegt and their helpers, Ms. 
Katherine Abell and Ms. Beverly McKinley, are teachers and researchers from 
Mississippi State University.  They are doing a study to learn ways to teach people about 
the science and nature.  They would like for you to be a part of this study.  Your parent or 
guardian knows we are going to ask you to be in this project. 
 
The researchers will give you a short survey to complete while you are in Youth 
Environmental Science.   It will take about 15 minutes for you to finish.  The survey will 
ask about your attitudes about science and the environment and about your time in the 
outdoors.   It will also ask some science questions.   Your teacher will not read your 
answers, and they will not count as a grade.  You will need to write your name on the 
survey.  But after we pick up the surveys, we will put a code number on your forms and 
delete your name. No one will know these answers came from you.    When we are 
finished with this study, we will write a report about what we learned.  This report will 
not have your name in it or say you were in the study. 
 
You do not have to be in this study if you do not want to be.  If you decide to stop or skip 
a question you do not like, that is okay.  There will be no bad feelings if you do.  You can 
ask questions if you do not understand any part of the survey. 
 
If this is okay with you, and you want to be in this study, please fill out the section below. 
 
 
Please print your name:  ___________________________________________________ 
 
 
Please sign your name:  ____________________________________________________ 
 
 
Today’s date: __________________________ 
 
Researcher’s signature________________________   Date:_______________________ 
 
    
Thank you! 
 
Dr. Leslie Burger, Dr. Jessica Tegt 
Ms. Katherine Abell, Ms. Beverly McKinley 
Project leaders 
Department of Wildlife, Fisheries and Aquaculture 
Mississippi State University  
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Parental Consent Form 
 

Your child’s school is partnering with the Extension Service and the College of Forest Resources 
at Mississippi State University to offer a special science program to its students.  Youth 
Environmental Science (YES) is designed to supplement science topics in a hands-on, activity-
based format that meets state and national standards.  
 
To assess the impact and quality of YES in your school, we would like to ask the students to 
participate in an evaluation.  If you consent, your child/ward will be asked to answer some 
questions about science, outdoor recreation, and their attitudes about nature.  There are no 
physical, emotional, or psychological risks to participating in this study.  Participation in this 
study is voluntary and may be withdrawn at any time with no consequences whatsoever.  Your 
child will not be identified with any of his/her answers and all information will remain 
confidential.  We will also ask your child/ward to read and sign a consent form, if they 
voluntarily agree to participate in this study.   
 
We need your written permission for your child/ward to participate in this evaluation and to ask 
your child if they would like to participate in this study. If you have any questions regarding the 
study, please feel free to call Dr. Leslie Burger (662.325.6686) or Dr. Jessica Tegt 
(662.325.0590), principal investigators for this project.  If you have any questions regarding the 
use of human subjects, please contact the Office of Regulatory Compliance & Safety at 
Mississippi State University (662.325.3994). If you agree to include your child in this study, 
please sign the statement below and return it to your child’s teacher. Thank you for your help in 
this important research. 
 
Sincerely, 

 
  
 
Leslie Burger 

Assistant Extension Professor 
Department of Wildlife, Fisheries and Aquaculture 
Mississippi State University 
************************************************************************ 
I have read the above letter and understand the request to include my child/ward, 
___________________________(child’s printed name) in this program.  I understand my child’s 
participation is voluntary and he/she will not be names or identified in the study.  I also 
understand my child/ward has the right to stop participation in the study at any time.  A copy of 
their signed assent form will be provided to you upon your request. 
 
Parent/Legal Guardian Printed Name: ________________________________________ 

Parent/Legal Guardian Signature: ___________________________________________ 

Date:_____________  

Your relationship to the child listed above (circle one):  parent   

             legal guardian 
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Teacher Assent 

 
 
 
I have read the Teacher Information document submitted by Youth Environmental 
Science program administrators from Mississippi State University, and I have discussed 
any questions that I may have had.  I understand the methods by which they propose to 
study my classroom this year, and understand they will ensure the confidentiality of all 
participants, including myself and my students.  I further understand this research will not 
interfere with the normal activities of my classroom, and that all decision about the 
classroom, the lessons, and the students’ welfare will always be mine.  I agree to 
participate in this study and to complete a teacher feedback form to evaluate the program 
and its effectiveness, if requested. 
 
I understand I am voluntarily participating in this research and may withdraw 
participation at any time.  I have been informed about the duration of the project, and I 
understand it poses no anticipated risk to me or my students.  I understand if I have any 
questions about the research, I may call Dr. Leslie Burger (662.325.6686) or Dr. Jessica 
Tegt (662.325.0590) in the Department of Wildlife, Fisheries & Aquaculture at MSU, 
and if I have any questions regarding my participation in human subject research, I may 
call the Institutional Regulatory Compliance office at Mississippi State University 
(662.325.3994). 
 
 
Your printed name: _______________________________________________________ 
 
Your signature:___________________________________________________________ 
 
Today’s date:_____________________ 
 
Researcher’s signature: ____________________________________________________ 
 
Date:____________________________ 
Thank you! 
 
Dr. Leslie Burger, Dr. Jessica Tegt 
Ms. Katherine Abell, Ms. Beverly McKinley 
Project leaders 
Department of Wildlife, Fisheries and Aquaculture 
Mississippi State University 
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FIFTH GRADE ENVIRONMENTAL SCIENCE KNOWLEDGE 

ASSESSMENT INSTRUMENT 
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ID Code (Don’t write anything on this line)_________________ 

Youth Environmental Science Assessment, 2015 

This worksheet will help us to determine what subjects to include in the YES! Program 
and where we need to work to provide extra instruction. Your score is not part of your 

science grade and will not be shared with anyone. You can skip questions that you do not 
want to answer. Just try to do your best. 

 
FIRST NAME_____________________  

LAST NAME_____________________ 

DATE____________ 

 
DIRECTIONS: Circle the letter that makes a correct, true statement.  

Example: A dog is a: 

a. Fish 
b. Reptile 
c. Mammal 
d. Amphibian 

The correct answer is C, Mammal, so you would circle the letter C. 
 
1. An example of an endangered animal in Mississippi is the: 
a. Louisiana Black Bear 
b. Eastern Coyote 
c. American Alligator 
d. White-tailed Deer 
 
2. Ecology is the study of the relationship between: 
a. different types of animals 
b. plants and water 
c. organisms and their environments 
d. man and other animals 
 
3. What is an “adaptation”? 
a. a way that animals live to help them survive in their environment 
b. a behavior 
c. a feature that an animal has that may change over time 
d. all of the above 
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4. A species that no longer exists is: 
a. protected 
b. endangered 
c. abundant 
d. extinct 
 
5. Animals that are “aquatic”: 
a. live in the water 
b. live on land 
c. live in trees 
d. live in space 
 
6. What part of a tree transports food to the leaves and back to the roots? 
a. canopy 
b. heartwood 
c. xylem 
d. phloem 
 
7. Water is made of : 
a. two hydrogen elements and one oxygen element 
b. three hydrogen elements 
c. one sodium element and one chlorine element 
d. one hydrogen element and one oxygen element 
 
8. Use the picture to the right to answer the question.  

What is the role of the hawk in the food web? 
a. consumer 
b. decomposer 
c. herbivore 
d. producer 

9. Which of the following cannot be recycled after it is used? 
a. paper 
b. gasoline 
c. glass bottle 
d. cardboard 
 
10.  Plants make their own food through a process called:  
a. photosynthesis 
b. condensation 
c. sedimentation 
d. precipitation 
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11.  In this picture, the number 1 pointing at which kind of tooth? 
a. carnassial 
b. molars 
c. incisors 
d. canines 
 
12. Which of the following instruments measures air pressure? 
a. thermometer 
b. weather vane 
c. barometer 
d. anemometer 
 
13. When water molecules fall to the ground, it is called: 
a. evaporation 
b. transpiration 
c. condensation 
d. precipitation 
 
14.  When different temperatures and humidity meet in one area, they can cause a(n): 
a. hurricane 
b. rain fall 
c. tornado 
d. earthquake  
 
15.  A girl found the skull of an animal. She did not know what the animal was, but she 

was sure that it preyed on other animals for its food. What clue led to the conclusion? 
a. The eye sockets faced sideways. 
b. The skull was much longer than it was wide. 
c. There was a ridge on the front of the skull. 
d. Four of the teeth were long and pointed. 
 
16.  Decomposers are helpful to the food chain because they: 
a. provide nutrients for the soil 
b. prey on carnivores 
c. use photosynthesis to make food 
d. are food for carnivores 
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17.  A diagram of the water cycle is shown here. Which arrow is showing precipitation? 
a. Arrow number 1 
b. Arrow number 2 
c. Arrow number 3 
d. Arrow number 4 

 

18.  What is the best example of habitat reduction caused by  
humans? 

a. Birds and animals flee a forest fire caused by lightning 
b. Birds become sick from eating insects new to their area 
c. A new species of fish competes with native fish for food 
d. Animals moving into neighborhoods and subdivisions.  
 
19.  A thunderstorm is an example of: 
a. weather 
b. climate 
c. humidity 
d. cold front 
 
20.  How do plants obtain energy? 
a. By drinking water through their roots 
b. By using energy from the sun 
c. By eating other plants 
d. By absorbing heat from the ground. 

 

 

 

 

 

 

 

 

 

  

 
Age________ Grade ______________________ 
 
Gender (please circle one):  Boy  Girl 
 
How would you describe yourself (please circle one):  
 
 White or Caucasian Black or African American 
 
 Asian/Pacific Islander Hispanic/Latino 
 
 Middle Eastern Mixed Race or Ethnicity 
 
 Other:____________________ 
 
 
Your Teacher’s Name:_________________________ 
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NEW ECOLOGICAL PARADIGM SCALE FOR CHILDREN 

ASSESSMENT INSTRUMENT  
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For this activity, you are to put an X in the box that best shows how you feel about each of the 

statements. Remember, there are no right or wrong answers. The first row is an example.  

 
 Strongly 

Disagree 

Disagree Not 

sure 

Agree Strongly 

agree 

EXAMPLE: Chocolate ice cream is one of my favorite 

flavors  
 X    

1. Plants and animals have as much right as people to 

live 
     

2. There are too many (or almost too many) people on 

earth 
     

3. People are smart enough to keep from destroying the 

earth 
     

4. People must still obey the laws of nature      

5. When people mess with nature it has bad results      

6. Nature is strong enough to handle the bad effects of 

people and pollution 
     

7. People are supposed to rule over the rest of nature      

8. People are treating nature badly      

9. People will someday know enough about how nature 

works to be able to control it 
     

10. If things don’t change, we will have a big disaster in 

the environment soon. 
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YOUTH ENVIRONMENTAL RECREATION SURVEY 

ASSESSMENT INSTRUMENT 
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ID Code (Don’t write anything on this line)_________________ 

Youth Environmental Recreation Survey, 2015 

Thank you for filling out this survey. It will help us find out what you think about the 
environment and science. Please answer with how you feel, there are no right or wrong 
answers. No one else will know how you answered. You can also skip questions you do 
not want to answer. 
 
First Name______________________ Last Name_______________________  
 
Age_______ 
 
Gender (please circle one):  Boy  Girl 
 
How would you describe yourself (please circle one):  
 
 White or Caucasian Black or African American 
  
 Asian/Pacific Islander Hispanic/Latino 
 
 Middle Eastern Mixed Race or Ethnicity 
 
 Other:____________________ 
 
 
Your Teacher’s Name:______________________________________  
 
Teacher Code (Don’t write anything on this line):_________________ 
 
Today’s Date:_____________________ 
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Thank you for filling out this survey. It will help us find out what students like to do. 
Please answer as best as you can. Remember, there is no right or wrong answer. No one 
else will know how you answered. You can also skip questions you do not want to 
answer. 
 
Which of these activities you have done within the past year? Check the box that 
matches how many times you have done each activity in the past 12 months. 

  0 Times 1-2 Times 3-4 Times 
5 or More 
Times 

Bicycling         
Birdwatching/ Wildlife Watching        
Boating (Motorboat, Pontoon, etc.)         
Camping (Tent)        
Camping (RV)         
Canoeing/ Kayaking        
Fishing          
Hiking        
Hunting         
Rock Climbing        
Scooter/Skates/Skateboard         
Outdoor Running/Jogging (for exercise)        
Waterskiing/ Wakeboarding/ Tubing         
 

If you hunt, who takes you hunting?_____________________________________ 

If you do NOT hunt, would you like to if you were given the chance? (Circle one)  
 yes  no  I already hunt 

If you fish, who takes you fishing?______________________________________ 

If you do NOT fish, would you like to if you were given the chance? (Circle one) 
 yes  no  I already fish 


