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ABSTRACT 
 
GILBERT, MARIA MICHELLE. Master of Environmental Assessment. Understanding 
Environmental Motivations to Reduce Anthropogenic Litter in Monroe Lake State Park and the 
Hoosier National Forest Charles C. Deam Wilderness in Indiana, USA. 
 
Scholars have identified various environmental tactics to discourage littering behaviors on public 

lands, but research suggests that a single tactic is not likely to result in long-term consistent behavior 

change that leads to the adoption of pro-environmental behaviors. This study investigated possible 

tactics to be implemented at Monroe Lake State Park and the Hoosier National Forest Charles C. 

Deam Wilderness to encourage visitors to engage in long-term consistent pro-environmental 

behaviors that encourage litter collection at both sites. Study objectives were evaluated by a 

qualitative study that derived data from direct observations, interviews, and surveys. Using the Fogg 

Behavior Model as the theoretical framework, this study evaluated recreationists’ extrinsic and 

intrinsic motivating factors, recreationists’ physical abilities, and triggers that remind recreationists 

to engage in litter collection. Results suggest the placement of garbage cans and informational signs 

is most likely to encourage visitors to engage in litter collection behaviors at both study sites. As a 

result, it is recommended that garbage cans and informational signs be placed in select locations and 

that law enforcement and positive reinforcement be implemented as environmental tactics to 

encourage litter collection in Indiana’s state and federal public lands surrounding Monroe Lake. 
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1. INTRODUCTION 

Individual behavior choices, such as littering, contribute to the accumulation of 

anthropogenic litter and its resulting impacts to the health of public lands, such as those 

managed by state and federal land management agencies (Rees, 2013; Schultz et al., 2013). 

Anthropogenic litter has been shown to negatively impact the health of various 

environmental systems and ecological species, including those residing in both terrestrial and 

aquatic habitats, through the degradation of biological systems (Browne et al., 2015; Barbale 

et al., 2021). Common litter items, such as packaging materials and single-use items, often 

end up as litter on public lands, where they persist in the environment for prolonged periods 

of time and result in both toxicological and physiological damage to flora and fauna 

(Hotchkiss et al., 2008; Plaza & Lambertucci, 2017; Wagner, 2017; Barbale et al., 2021). 

Anthropogenic litter has also been shown to negatively impact recreational behaviors 

exhibited by visitors to public lands because it can undermine the psychological benefits of 

outdoor recreation, both land-based and water-based (Needham & Szuster, 2011; Wyles et 

al., 2016). Studies have shown the presence of anthropogenic litter can result in decreased 

mental health (Silva et al., 2016; Wyles et al., 2016). Scholars suggest littering has become a 

socially accepted behavioral habit (Robinson, 1976; Ria, 2018; Miller & Burbach, 2020), so 

an understanding of the behavioral and psychological factors that drive littering behaviors 

may help to reduce the presence of anthropogenic litter on public lands. 

Scholars have identified various environmental tactics to discourage littering 

behaviors on public lands. These tactics include, but are not limited to, environmental 

education (Rees, 2010; Hansmann & Steimer, 2015; Ria, 2018); environmental interpretation 

(Ham, 1992; Rees, 2010; Ramkissoon et al., 2013); environmental communication via web-
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based platforms, such as social media (Haider, 2016; Wheaton et al., 2016; Doyon, 2020); 

positive reinforcement (Powers et al., 1973; Linehan, 2005); partnerships and volunteerism 

(Brown, 1987; Storrier & McGlashan, 2006); and law enforcement (US Forest Service Law 

Enforcement and Investigations, 1981; Christensen & Clark, 1983). While these tactics have 

proven temporarily successful, they have not been consistently successful over time 

(Heberlein, 2012; Stern, 2018). Many of these tactics remain at the core of environmental 

programming (Bujold et al., 2020), but they have been deemed insufficient at encouraging 

long-term environmental behavior change independently of one another (Heberlein, 2012; 

Cinner, 2018; Stern, 2018). 

Individual behavior choices may be improved through the adoption of pro-

environmental behaviors, which refer to behaviors and attitudes that minimize any negative 

impacts to the natural environment (do Paco & Laurett, 2019). Environmental motivations, 

which refer to an individual’s cognitive desire(s) to care for the natural environment 

(Deckers, 2018), may also improve individual behavior choices, such as littering. A single 

environmental tactic is not likely to result in long-term consistent behavior change that leads 

to the adoption of pro-environmental behaviors (Christensen & Clark, 1983; Burn & Winter, 

2007; Heberlein, 2012; Arlinghaus & Johnston, 2018; Stern, 2018), but a combination of 

multiple tactics that appeal to both behavioral and psychological influences may lead to long-

term consistent environmental behavior change (Burgess et al., 1998; Bujold et al., 2020). 
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1.1 Theoretical Framework 

Analysis for this study was driven by the Fogg Behavior Model (Figure 1), which is 

comprised of three factors: a motivation(s), an ability(s), and a trigger(s). The Fogg Behavior 

Model provides a method for understanding human behaviors in any context, if an individual 

is 1) extrinsically and/or intrinsically motivated to perform the behavior, 2) physically able to 

perform the behavior, and 3) triggered, or reminded, to perform the behavior (Fogg, 2009). 

Ultimately, the Fogg Behavior Model asserts that the convergence of these three factors will 

result in an individual successfully performing a target behavior (Fogg, 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Fogg Behavior Model and its three factors: motivation, ability, and 
triggers. Source: B. J. Fogg, Proceedings of the 4th International Conference on 
Persuasive Technology, 2009, p. 2. 
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1.2 Goals & Objectives 

The primary causes of environmental change are social (i.e., they have to do with 

humans and the ways in which humans interact with one another; Newing et al., 2011; 

Mulder, 2015). An understanding of the behavioral and psychological factors behind littering 

behaviors may be taken into consideration in land use management and policymaking within 

state and federal agencies. Considerations such as motivating factors that encourage litter 

collection, recreationists’ abilities to engage in such behaviors, and triggers that remind 

recreationists to engage in litter collection behaviors (Fogg, 2009) can potentially be used to 

reduce the presence of litter on and inform the management of public lands.  

The primary goals of this study are to determine which recreational group(s) 

contributes the most to the litter, why these recreationists continue to exhibit littering 

behaviors, and what will motivate them to collect their litter when recreating on Indiana’s 

state and federal public lands surrounding Monroe Lake. The following objectives informed 

data collection steps in this study: 

1. Develop an understanding of recreationists’ extrinsic and/or intrinsic motivations, 

physical abilities, and triggers that remind recreationists to collect their litter when 

recreating at Monroe Lake State Park Cutright State Recreation Area and in the 

Hoosier National Forest Charles C. Deam Wilderness. 

2. Determine which recreational group(s) contributes the most to anthropogenic 

litter along the Monroe Lake shoreline, then determine the best environmental 

tactics to implement to encourage litter collection behaviors.  

These objectives were evaluated by a qualitative study that derived data from direct  

observations, interviews, and surveys.  
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2. QUALITATIVE METHODS 

2.1 Study Setting 

This study was conducted at two select study sites: the Monroe Lake State Park 

Cutright State Recreation Area, managed by the Indiana Department of Natural Resources, 

and the US Forest Service Hoosier National Forest Charles C. Deam Wilderness. Both study 

sites were selected due to their relative proximity to each other. Both study sites border 

Monroe Lake, and both operating agencies are invested in littering as an issue of concern for 

the health of the Lake Monroe Basin, which is a sub-watershed of the Monroe Watershed 

(Indiana Department of Natural Resources, n.d.). 

One of nine total state recreation areas situated along the 10,750-acre Monroe Lake 

and operated under the jurisdiction of the 23,952-acre Monroe Lake State Park, Cutright 

State Recreation Area (Figure 2) is a boat launch area and marina (Indiana Department of 

Natural Resources, n.d.). The Charles C. Deam Wilderness (Figure 3) is located a few miles 

to its south (Indiana Department of Natural Resources, n.d.; US Forest Service, n.d.). 

Cutright State Recreation Area provides various recreational opportunities, including 

walking, day hiking, swimming, boating, and fishing. Boaters may access the Charles C. 

Deam Wilderness peninsula area shoreline via Monroe Lake.   
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Figure 2: Monroe Lake State Park Cutright State Recreation Area and its proximity to the Hoosier National Forest Charles 
C. Deam Wilderness, Indiana, USA. Source: Indiana Department of Natural Resources, n.d. 

Cutright State 
Recreation Area 

Charles C. Deam Wilderness 

Figure 3: Charles C. Deam Wilderness, Hoosier National Forest, Indiana, USA. Source: US Forest Service, n.d. 
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Approximately 204,000 acres in total, excluding inholdings, the Hoosier National 

Forest provides opportunities for multiple uses (US Forest Service, n.d.). Designated as a 

wilderness area in 1982 under the Wilderness Act of 1964, the Charles C. Deam Wilderness 

is a 12,953-acre area of the Hoosier National Forest (US Forest Service, n.d.). It is situated 

within the Monroe Watershed along the southern shore of Monroe Lake. The Charles C. 

Deam Wilderness is managed to preserve its natural condition and to provide opportunities 

for both recreation and solitude, as stipulated by the Wilderness Act of 1964 (Wilderness 

Act, 1964). Hiking, backpacking, dispersed primitive camping, fishing, and horseback riding 

are permitted within the Charles C. Deam Wilderness. Scenic hardwood forests, varied 

terrain, and views of Monroe Lake attract an annual average of 20,0001 visitors (US Forest 

Service, n.d.). There are five designated parking areas from which visitors may access trail 

systems.  

2.2 Study Design & Procedures 

This study involved initial data collection measures that consisted of direct 

observation procedures at Cutright State Recreation Area and within the Charles C. Deam 

Wilderness. Following direct observations, subsequent data collection measures were 

implemented in accordance with a research design approved by the North Carolina State 

University Institutional Review Board (IRB). IRB Protocol No. 23507 was initially approved 

by the IRB in March 2021, amended by the researcher and principal investigator in May 

2021, and moved to exempt status in June 2021. An official Letter of Exempt Determination 

is included as an appendix in this document (Appendix A). 

 
1 This average comes from pre-COVID-19 global pandemic visitation data collected in-house, which excludes 2020 and 
2021 visitation data. The annual average number of visitors has likely increased following the onset of COVID-19. 
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This study was conducted between August 2020 and September 2021 (Figure 4). A 

qualitative procedure consisting of various methods was utilized, including both unobtrusive 

research methods (Kellehear, 2020) and active research methods (Holstein & Gubrium, 

1995). “Unobtrusive” refers to research methods in which the researcher did not initially 

interact with directly or identify herself as a researcher to participants, while “active” refers 

to research methods in which the researcher clearly identified herself to and then solicited 

feedback from the participants (Holstein & Gubrium, 1995; Kellehear, 2020). 

Unobtrusive research methods include direct observations conducted at Cutright State 

Recreation Area and within the Charles C. Deam Wilderness. Direct observations have been 

shown to provide insights into both recreational behaviors and preferred types of recreational 

activities (Brown et al., 1983; Floyd et al., 2008; Veitch et al., 2012). This allowed the 

researcher to experience the study settings from the perspectives of the groups that recreate 

along Monroe Lake, and it allowed the researcher to determine the best methods for 

collecting additional data that would provide both high internal and/or external validity in 

this study (Ruane, 2005; Steg et al., 2018). Direct observations were conducted to evaluate 

the following: 

1. Observe and evaluate recreational behaviors in a natural setting. 

2. Observe and evaluate littering behaviors in a recreational setting.  

3. Assess prevalence, types, and locations of anthropogenic litter. 
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Direct observations at Cutright State Recreation Area were conducted in person 

during daylight hours between 0900 and 1700 in August and September 2020, which 

coincided with the tail end of the prime boating season for Monroe Lake. Direct observations 

at the Cutright State Recreation Area were conducted at the pier, the boat launch area, and 

the two parking areas.  

Provided that the Charles C. Deam Wilderness is a larger area of public land, direct 

observations were conducted over two consecutive recreation seasons between 2020 and 

2021. Direct observations were conducted during daylight hours between 0900 and 1700 at 

three of the five parking areas that provide access to trailheads, the Brooks Cabin Welcome 

Center, the Blackwell Horse Camp, the Hickory Ridge Lookout Tower, along various trail 

systems, and along the peninsula area shoreline of Monroe Lake. Direct observations were 

conducted by foot and by boat (operated by the US Forest Service).  

Active research methods in which there was direct interaction with participants 

(Holstein & Gubrium, 1995) consisted of interviews, intercept surveys, and an online 

Qualtrics survey. Interviews were conducted via Zoom video teleconferencing software to 

solicit feedback from three experts in the field of natural resources. The researcher selected 

Figure 4: Research method implementation and data collection timeline, 2020-2021. 

Aug. 2020 Sept. 2020 Oct. 2020  June 2021  Sept. 2021 
 

 

 

 

▪ Direct 
observations 
conducted at 
Cutright SRA 

▪ Direct observations conducted within Charles C. Deam Wilderness 

⦁ Interviews with natural 
resources experts conducted  

⦁ Intercept surveys 
conducted at Cutright SRA 

⦁ Flyers for online Qualtrics survey 
advertised in Charles C. Deam 

Wilderness  

▪ unobtrusive research method 
⦁ active research method 
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one interviewee from a state government organization, one from a federal government 

organization, and one from a non-profit organization to avoid organization-based biases and 

to provide insight from multiple organizations that have a vested interest in the goals of this 

study. 

The researcher carefully selected the interviewees based on variance in organization 

affiliation and professional background. The researcher utilized both inclusion and exclusion 

criteria when vetting potential interviewees. Criteria required all interviewees to have expert 

knowledge in the field of natural resources; affiliations with organizations associated with 

Monroe Lake; and experience in recreation, visitor information, and/or volunteer 

coordination.  

Interviews were not conducted according to a standard set of questions but rather in 

conversation format to yield more authentic insights (Yow, 2015). The careful selection of 

the three experts allowed the researcher to both personalize and format interview questions to 

solicit feedback on the issue of littering around the Monroe Lake shoreline. Interviews were 

structured to evaluate the following: 

1. Determine what the respective interviewee’s organization is currently doing to 

mitigate the issue of littering around Monroe Lake. 

2. Determine what measures the organization has successfully implemented to 

mitigate the issue and what measures have not been successfully implemented. 

3. Determine what the most prevalent types of litter found throughout Monroe Lake 

State Park and the Charles C. Deam Wilderness are. 

Following initial email correspondence in which participation in this study was 

requested, interviewees were emailed a consent form in which their typed names served as a 
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proxy for their physical signatures. Following consent to participate, interviewees were 

emailed a scheduled meeting invite via Zoom, and they were notified of their rights in 

participating in this study. Zoom was utilized in lieu of an in-person interview due to 

concerns following the onset of the COVID-19 global pandemic. Following verbal consent 

over Zoom to record, the recording feature on Zoom was utilized for each interview.  

Interview recordings were transcribed using Rev Speech-to-Text Services 

transcription software, and transcriptions were edited for quality assurance and clarity 

purposes. For instances in which the researcher could not determine what the interviewee had 

truly said and in which the transcription could not be fully deciphered, the transcription was 

minimally edited. Annotations were made to the transcriptions in such instances. The 

transcription was left as transcribed by the software in instances in which the audio was 

completely inaudible, and annotations were made to the transcriptions in these instances. 

Recordings were encrypted and saved on an external portable hard drive accessible only by 

the researcher. Following this, all interview media files were deleted from the researcher’s 

laptop. 

Following interviews, intercept surveys (Table 1) were conducted in person in 

October 2020 during daylight hours between 1100 and 1400 at Cutright State Recreation 

Area. Intercept surveys were conducted at the boat launch area and the two parking areas. 

The best locations to conduct the intercept surveys were determined during direct observation 

procedures, as were the best locations within the Charles C. Deam Wilderness to advertise 

flyers for the Qualtrics survey. Best locations for both intercept surveys and Qualtrics 

surveys in this study can be defined as areas that attract and are trafficked by people with 

differing demographics (e.g., various recreational interests, age groups, and genders). 
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Intercept survey participants were approached at random, verbally asked if they 

would be interested in participating in a five-minute anonymous survey, and then required to 

provide verbal informed consent to participate and affirmation of age (18 years of age or 

older). All participants were notified that they could withdraw from the study at any time 

without penalty. Verbal consent was then requested to record all surveys, and a handheld 

audio recording device was used for recording. Recordings were encrypted and saved on an 

external portable hard drive accessible only by the researcher. All audio media files were 

transcribed using Rev Speech-to-Text Services transcription software. Transcriptions were 

edited for quality assurance and clarity purposes where possible (with annotations added as 

necessary), and then deleted from the researcher’s laptop following transference to an 

external portable hard drive. 

Intercept survey questions were formatted based on feedback from the interviews, 

which allowed the researcher to gain insight into visitor perspectives on what organizations 

are currently doing and what they could do better, as well as perceptions of current visitor 

behaviors. Intercept survey questions were structured to evaluate the following: 

1. Determine what visitors to the Cutright State Recreation Area like and dislike 

about the area (do they believe it has a prevalence of anthropogenic litter?). 

2. Understand current littering behaviors at Cutright State Recreation Area. 

3. Understand current perceptions of other Cutright State Recreation Area visitors’ 

littering behaviors. 

4. Understand current motivations, abilities, and triggers that encourage litter 

collection behaviors at Cutright State Recreation Area. 
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5. Determine possible amenities that could be added to the Cutright State Recreation 

Area to enable litter collection behaviors. 
 

Table 1: Intercept survey raw questions and answer values. 

Category Code Raw Question Answer Values 
Q1_Satisfaction What do you think makes Monroe Lake welcoming? 

Less welcoming? 
Short answer 

Q2_Littering 
Behaviors 

Do you collect your trash before leaving Monroe 
Lake?  

1 - Yes, 2 - No 

Q3_Motivations If yes, why do you collect your trash? Short answer 
Q4_ Triggers What reminds you to collect your trash? Short answer 
Q5_Abilities What do you use to collect your trash? 1 - I carry a plastic bag (grocery, sandwich, 

garbage, etc.), 2 - I put it in my backpack or 
hiking pack, 3 - Other - please explain (short 
answer) 

Q6_Abilities Where do you usually dispose of your trash? Short answer 
Q7_Perceptions Do you think other people litter? 1 - Yes, 2 - No 
Q8_Perceptions If yes, why do you think other people don’t collect 

their trash? 
Short answer 

Q9_Triggers What do you think could remind them? Short answer 
Q10_Abilities What do you think would help these individuals to 

collect their trash? 
Short answer 

Q11_Motivations What do you think would motivate these individuals 
to collect their trash? 

1 - More signs, 2 - Environmental 
educational programs, 3 - Department of 
Natural Resources social media (Facebook 
or Twitter), 4 - Other - please explain (short 
answer) 
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Building upon the findings from the direct observation procedures, interviews, and 

intercept surveys, the next and final phase of this study consisted of a Qualtrics survey (Table 

2). Recruitment flyers were advertised in select locations throughout the Charles C. Deam 

Wilderness. Flyer locations were decided upon during direct observation procedures based on 

the number of individuals with differing demographics who chose to recreate in these 

locations in the Charles C. Deam Wilderness. A total of eight flyers were advertised, 

including one at the Brooks Cabin Welcome Center, one at the Grubb Ridge Trailhead, two 

at the Hickory Ridge Lookout Tower, and four at the Blackwell Horse Camp. Both a 

scannable QR code and a shortened URL link were provided on the flyers to direct interested 

participants to the survey. 

This study was advertised as anonymous, but the study also advertised a prize 

incentive to encourage participation. The flyer advertised an opportunity to enter a raffle to 

win one of five $25.00 VISA gift cards for participating. Participants who chose to be 

entered into the raffle were notified that they must provide their names and preferred contact 

information (either phone number or email address), and they were notified that they would 

be de-identified and their information and identities would not be linked to the data at the 

conclusion of the study. If participants chose not to be entered into the raffle, they were 

notified that they would remain anonymous in the survey. All participants were required to 

provide written informed consent to participate, affirmation of age (18 years of age or older), 

and acknowledgment that they could withdraw from the study at any time without penalty.  
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Qualtrics survey questions were structured to evaluate the following: 

1. Determine whether visitors to the Charles C. Deam Wilderness are primarily from 

the state of Indiana or from out of state. 

2. Determine what visitors to the Charles C. Deam Wilderness already know (the 

seven principles of Leave No Trace and congressionally designated wilderness). 

3. Understand current littering behaviors in the Charles C. Deam Wilderness. 

4. Understand current perceptions of other Charles C. Deam Wilderness visitors’ 

littering behaviors. 

5. Understand current motivations, abilities, and triggers that encourage litter 

collection behaviors in the Charles C. Deam Wilderness. 

6. Determine possible amenities that could be added to the Charles C. Deam 

Wilderness to enable litter collection behaviors. 

Submissions to the Qualtrics survey were manually recorded in a Microsoft Excel 

spreadsheet by the researcher, and all participants were assigned a respondent identification 

number. Names and contact information were de-identified following the random selection of 

five VISA gift card winners using a randomized online raffle drawing system. The Excel 

spreadsheet containing survey responses was encrypted and saved on an external portable 

hard drive accessible only by the researcher. 
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Table 2: Qualtrics survey raw questions and answer values. 

Category Code Raw Question Answer Values 
Q1_Location Are you from the state of Indiana? 1 - Yes, 2 - No 
Q2_Recreational 
Behaviors 

What types of outdoor recreational 
activities do you like to participate in?  

1 - Hiking, 2 - Backpacking, 3 - Primitive camping, 4 - 
Horseback riding, 5 - Boating, 6 - Fishing, 7 - Other - 
please explain (short answer) 

Q3_Recreational 
Behaviors 

How often do you recreate outdoors? 1 - Once a year, 2 - Once a week, 3 - Once a month, 4 - 
Never, 5 - Multiple times per week, 6 - Other - please 
explain (short answer) 

Q4_ Recreational 
Behaviors 

How often do you recreate in the Charles 
C. Deam Wilderness? 

1 - Once a month, 2 - Once a week, 3 - Once a year, 4 - 
Multiple times per week, 5 – Never, 6 - Other - please 
explain (short answer) 

Q5_Knowledge Are you familiar with what a 
congressionally designated wilderness 
is? 

1 - Yes, 2 - No 

Q6_Knowledge Are you familiar with the 7 principles of 
Leave No Trace? 

1 - Yes, 2- No 

Q7_Knowledge If yes, how did you first learn about 
Leave No Trace? 

1 - Hoosier National Forest sign, 2 - Hoosier National 
Forest educational program, 3 - Hoosier National Forest 
social media (Facebook or Twitter), 4 - Other - please 
explain (short answer) 

Q8_Recreational 
Behaviors 

If yes, how do you practice Leave No 
Trace when recreating outdoors? 

1 - I practice all 7 Leave No Trace principles every time 
I recreate outdoors, 2 - I practice all 7 Leave No Trace 
principles when I recreate alone, but I don't practice 
them when I recreate with others, 3 - I only practice 
some of the Leave No Trace principles when recreating 
alone, 4 - I only practice some of the Leave No Trace 
principles, but I don't practice them when I recreate with 
others, 5 - Other - please explain (short answer) 

Q9_Littering 
Behaviors 

Do you collect your trash before leaving 
the Charles C. Deam Wilderness? 

1 - Yes, 2 - No 

 
Q10_Motivations 

 
If yes, why do you collect your trash? 

 
1 - I don't like seeing trash in nature, 2 - I worry about 
the negative impacts to nature and wildlife, 3 - I worry 
about others' experiences, 4 - I worry about being fined 
or cited by law enforcement, 5 - It's just second 
nature/an ingrained habit, 6 - I feel judged by others if I 
don't, 7 - Other - please explain (short answer) 

Q11_Triggers If yes, what reminds you to collect your 
trash? 

1 - Hoosier National Forest sign, 2 - Hoosier National 
Forest educational program, 3 - Hoosier National Forest 
social media (Facebook or Twitter), 4 - Other - please 
explain (short answer) 

Q12_Abilities If yes, what do you use to collect your 
trash? 

1 - I carry a plastic bag (grocery, sandwich, garbage, 
etc.), 2 - I put it in my backpack or hiking pack, 3 - 
Other - please explain (short answer) 

Q13_Littering 
Behaviors 

If yes, where do you usually dispose of 
your trash after leaving the Charles C. 
Deam Wilderness? 

Short Answer 

 
Q14_Littering  
Behaviors 

 
If no, why do you not collect your trash 
before leaving the Charles C. Deam 
Wilderness? 

 
1 - I don't mind seeing trash in nature, 2 - I don't worry 
about the negative impacts to nature and wildlife, 3 - I 
don't worry about others' experiences, 4 - I don't worry 
about being fined or cited by law enforcement, 5 - It's 
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Table 2: Qualtrics survey raw questions and answer values. 

not second nature, 6 - I don't feel judged by others if I 
don't, 7 - Other - please explain (short answer) 

 
Q15_Perceptions 

 
Do you think other people litter? 

 
1 - Yes, 2 - No 

 
Q16_Perceptions 

 
If yes, why do you think they litter? 

 
1 - I think they don't mind seeing trash in nature, 2 - I 
think they don't worry about the negative impacts to 
nature and wildlife, 3 - I think they don't worry about 
others' experiences, 4 - I think they don't worry about 
being fined or cited by law enforcement, 5 - I think they 
don't feel judged by others if they litter, 6 - Other - 
please explain (short answer) 

Q17_Triggers What do you think could remind visitors 
to the Charles C. Deam Wilderness to 
collect their trash? 

1 - Garbage cans, 2 - More Hoosier National Forest 
signs, 3 - Stronger outreach efforts on social media 
(Facebook and Twitter), 4 - More educational programs, 
5 - Stronger law enforcement (surveillance and 
presence), 6 - Other - please explain (short answer) 

Q18_Motivations What do you think could motivate 
visitors to the Charles C. Deam 
Wilderness to collect their trash? 

1 - Garbage cans, 2 - Offering rewards for compliance, 3 
- Providing bag dispensers (e.g., dog waste bag 
dispensers), 4 - More Hoosier National Forest signs, 5 - 
Stronger outreach efforts on social media (Facebook and 
Twitter), 6 - More Hoosier National Forest personnel on 
the ground, 7 - Stronger law enforcement (surveillance 
and presence), 8 - Other - please explain (short answer) 

Q19_Abilities What do you think the Hoosier National 
Forest could do differently to make it 
easier for visitors to the Charles C. 
Deam Wilderness to collect their trash? 

Short Answer 

 
 
Q20_Anonymous 
or De-identified 

 
Do you wish to be entered into the raffle 
for a chance to win one of five $25.00 
VISA gift cards? 

 
 
 
1 - Yes, 2 - No 

 
Q21_Consent 

 
I understand that by completing this 
Qualtrics survey, my consent to 
participate in this study is thus 
embedded in my survey submission. My 
survey submission serves as a proxy for 
my signature and verbal consent to 
participate in this study. 
  

 
1 - Yes, 2 - No 
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2.2.1 Participants 

This study involved a total of 39 formal participants, which excludes individuals who  

were informally involved in the direct observation procedures. Of the 39 formal participants, 

three participated in interviews, six participated in intercept surveys, and 30 participated in 

the Qualtrics survey.  

Interview participants consisted of three natural resources experts2: 1) Monroe Lake 

State Park, interpretive services and park programs; 2) Hoosier National Forest, public 

affairs; and 3) Friends of Lake Monroe, board committee.  

Intercept survey participants consisted of six randomly selected individuals who were 

present at Cutright State Recreation Area when intercept surveys were conducted in person. 

All participants were approached at random. 

The Qualtrics survey consisted of 30 participants who elected to participate in this 

study on their own free will. All participants randomly chose to participate in this study, 

either anonymously or de-identified. 

 

 

 

 

 

 

 

 

 
2 Affiliated organizations and professional specialties for each interviewee listed; real names and professional titles 
omitted for privacy. 
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2.2.2 Codebooks & Coding 

Interview, intercept survey, and Qualtrics survey data were coded specifically for 

factors that contribute to an individual’s extrinsic and/or intrinsic motivation to engage in 

litter collection behaviors, an individual’s physical ability to engage in litter collection 

behaviors, and triggers that remind an individual to engage in such behaviors (Figure 1; 

Fogg, 2009). Data were also coded for factors that contribute to an individual’s current 

recreational behaviors and littering behaviors and an individual’s perceptions of other 

recreationists’ behaviors (social habits). Interview transcriptions (Table 3), intercept survey 

transcriptions (Table 4), and Qualtrics survey responses (Table 5) were manually color coded 

by category of response (category codes).  
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Table 3: Interview codebook. 

Category Code Description Example Response(s) 
Contributing 
Behaviors 

Behaviors exhibited by recreationists that the 
organization believes are contributing to the 
problem of littering along the Monroe Lake 
shoreline (whether in Cutright State 
Recreation Area or the Charles C. Deam 
Wilderness). 

“So probably the biggest contributors of that group 
are the people that rent the boats because they're 
just going out to have a good time. Maybe they 
only go out there once a year when you go on their 
vacation or I don't know. Um, but I think that is a 
big part of it is the, the boat renters who like don't, 
probably don't even know where they're going. 
You don't know that that's a wilderness. Maybe 
they're just passing by and they see other people 
there or they've heard about it. Oh, you get a boat 
here at Cutright and you go across and there's this 
cool place where you can have fun. Yeah, sure. So 
they're just like, so I don't necessarily think that 
most of them are intentional. Like, Oh, we're going 
to go out there and trash the place. It's more that 
they're completely clueless. Don't know what it is.” 

 
Non-contributing 
Behaviors 

 
Behaviors exhibited by recreationists that the 
organization does not believe are 
contributing to the problem of littering along 
the Monroe Lake shoreline (whether in 
Cutright State Recreation Area or the 
Charles C. Deam Wilderness). 

 
“I don't think there's tons of people deliberately 
tossing stuff off of boats who aren't drunk… I 
think by and large, the people who are gonna deal 
with it responsibly deal it with it responsibly.” 

 
Successful Efforts 

 
Methods implemented by the organization 
that have successfully reduced littering 
behaviors previously exhibited by 
recreationists (whether in Cutright State 
Recreation Area or the Charles C. Deam 
Wilderness).  

 
“…I've got an Adopt-a-Shoreline program. That's 
been running for six, six or seven years, I think 
now…we have people who adopt one of the 
specific SRAs [State Recreation Areas] and they 
commit to going out once a month, um, on their 
own schedule and picking up trash. And then they 
send an email report to me with photos and how 
long they've worked and that sort of thing.” 

 
 
Unsuccessful Efforts 

 
 
Methods implemented by the organization 
that have not reduced littering behaviors 
exhibited by recreationists (whether in 
Cutright State Recreation Area or the 
Charles C. Deam Wilderness). 

 
 
“So we have been trying several different things to 
mitigate it, putting up signs, um, threatening 
citations. And, um, recently we've, we've started a 
social media campaign, but it's not changing 
anything.” 

 
Insights 

 
Insightful comments brought up by the 
interviewee that warrant further 
consideration. 

 
“Whether they're dropping trash or not, we don't 
want a huge group of people out there making a 
bunch of noise. I mean, it transcends the garbage 
issue and becomes like a wilderness use issue, I 
guess, where the garbage is just sort of the side 
effect, but really what it comes down to, to me is 
they don't understand wilderness and what it's 
there for. They aren't using it for that purpose. 
They're using it for their own purpose. So, the 
consequence of that is the generator, the trash, the 
rock furniture, the couches, the grills, the things 
that we ended up seeing.” 
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Table 3: Interview codebook. 

 
Research 

 
Areas and topics brought up by the 
interviewee that warrant further research. 

 
“And the social research on changing behaviors 
has definitely said that the way to get people to 
change their behavior is to convince them that 
everybody they know is already doing it 
differently because people want to be a part of the 
group, and if they think, oh, everybody else is 
doing this, then that will change behavior. So they, 
they do say, you know, emphasize, you know, all 
these people are picking up their trash and cleaning 
up after themselves rather than like isolating you 
out as the one who did it. You isolate out and 
promote the ones who do. Um, so I also wonder if 
there would be, if we could highlight and if we 
could do any sort of like spot awards, maybe in 
conjunction with a campaign like this, where we, 
you see you're looking for violations, but is there 
some sort of recognition or thing we could hand 
out to people observed doing it right and promote 
them as well.” 
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Table 4: Intercept survey codebook. 

Category Code Description Example Response(s) 
Satisfaction How do survey respondents perceive the Cutright 

State Recreation Area and the Monroe Lake 
shoreline? Do any bring up anthropogenic litter as 
an issue of concern? 

“I think that it's a very popular place to get 
recreation in as sort of a unique recreation. 
Cause you know, there's land recreation and 
water recreation and uh, I guess there's a lot 
more land than there is water around. So in 
that way it provides unique recreation for 
the area. And I also think it's really popular 
for like, you know, college students and 
stuff to go and rent boats and play and have 
parties and stuff.” 

 
Perceptions 

 
Perceptions of other recreationists’ littering 
behaviors in the Cutright State Recreation Area. 
Does the respondent notice/not notice if other 
recreationists litter? Is there a social component that 
influences his/her own littering behaviors? 

“I think a lot of people think somebody else 
is gonna take care of them. So you always 
come out here and it always looks halfway 
decent so there's no incentive for them to 
change.” 
 

 
Littering Behaviors 

 
Current behaviors exhibited by the respondent. Does 
the respondent litter? Does he/she collect his/her 
litter? Does he/she properly dispose of his/her litter? 

“Never leave a single piece of trash. We 
collect others’ trash.” 

“I just, uh, take it home with me.” 

“Yeah, like, yeah, like actively collecting it, 
not before we left, but throughout.” 
 

Motivations Fogg Behavior Model. What motivates the 
respondent to not litter? Does the respondent care 
about the environmental impacts, other 
recreationists’ experiences, abiding by rules and 
regulations, etc.? 

“We boat on this and camp on this and we 
leave it better than it was. We don't want to 
come back to a trashy spot.” 

 
Abilities 

 
Fogg Behavior Model. What enables the respondent 
to not litter/makes it easier for him/her to not litter? 
For example, methods for collecting his/her litter, 
available amenities, etc. 

 
“…you know, potentially either, um, where 
you don't have the receptacles, maybe you 
could have a, you know, the, the recycled 
bags, like grocery type stuff, and just have 
that available to say, Hey, if you can't throw 
it here and then wish you could collect it 
here and then take it with you or something. 
So, okay. Because those are always easy, 
like kind of like the I'm thinking, like the pet 
bag dispensers right around parks and stuff, 
so,” 
 
“…what if there's a thing that's like, uh, like 
if I take my dog to the park and I forgot like 
poop bags, but they have like the human 
version of that, that was like, grab one of 
these before you go on your hike and you 
can probably track it down. That would be 
nice.” 
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Table 4: Intercept survey codebook. 

 
Triggers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
Fogg Behavior Model. What reminds the respondent 
to not litter? Environmental impacts, other 
recreationists’ experiences, and regulations, etc.? 

 

“I actually have a little bag on the, on the 
boat with me. I bring it with me so it keeps 
everything contained…Just a grocery 
bag…I guess just part of my normal routine, 
habits, to toss stuff in there. Then when I get 
home, it's just a full clean out of the boat, 
so.” 

“…probably signage is really, um, you 
know, outside of the areas that are, that are 
not controlled as far as entry fees. Um, you 
know, again, it's probably just, uh, signage 
and, you know, the occasional people there, 
it's volunteers that help enforce or help 
remind, um, things like that. Um, we see a 
lot of that, uh, you know, volunteer pickups 
and cleanups and stuff like that. So, that 
could be another easy work resource just to 
have people hanging around.” 
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Table 5: Qualtrics survey codebook. 

Category Code Description Example Response(s) 
Location Where are recreationists primarily coming from? 

Are they primarily from out of state or the state of 
Indiana? 

“No, Kentucky” 
“No, North Carolina” 
“No, Ohio” 
“No, Oregon” 

 
Perceptions 

 
Perceptions of other recreationists’ littering 
behaviors in the Charles C. Deam Wilderness. 
Does the respondent notice/not notice if other 
recreationists litter? Is there a social component 
that influences his/her own littering behaviors? 

 
“All of the above. They are generally 
selfish people who only care about their on 
convenience.” 
 
“I think they just don't think about the 
impact at all. I think it's all about 
immediate convenience” 

 
 
Recreational 
Behaviors 

 
 
What recreational activity(s) does the respondent 
participate in? Is there a correlation between 
recreational behaviors and littering behaviors? 
This code was used to determine the target 
recreational group for the litter problem.  

“Hiking” 
 
“Trail running” 
 
“Swimming” 
 
“Hunting” 
 
“Kayaking” 
 
“Exploring primitive roads and 
backcountry” 
 
“Paddle boarding” 

 
 
Littering Behaviors 

 
 
Current littering behaviors exhibited by the 
respondent. Does the respondent litter? Does 
he/she collect his/her litter? Does he/she properly 
dispose of his/her litter? Where does he/she 
dispose of his/her trash? 

“Nearest gas station” 
 
“At home” 
 
“My car” 
 
“Public trash can. Ex. Gas station, grocery 
store” 
 
“On-site dumpster it other public trash 
facilities” 

 
Knowledge 

 
Are respondents aware of what a congressionally 
designated wilderness is, what the Hoosier 
National Forest and its Charles C. Deam 
Wilderness are, Hoosier National Forest policies 
and regulations, and the seven principles of Leave 
No Trace? 

 
“Pamphlets from the woods” 
 
“Backpacking course in college” 
 
“4 wheel publications” 
 
“Wilderness search and rescue class” 
 
“Boy Scouts” 
 
“Hiking club” 
 
“You Tube” 
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Table 5: Qualtrics survey codebook. 

“DNR” 
Motivations Fogg Behavior Model. What motivates the 

respondent to not litter? Does the respondent care 
about the environmental impacts, other 
recreationists’ experiences, abiding by rules and 
regulations, etc.? 

“Me not wanting to leave trash” 
 
“Could post photos of trash left on social 
media and discuss impact on nature---esp 
plastic bottles, banana peels” 

 
 
Abilities 

 
 
Fogg Behavior Model. What enables the 
respondent to not litter/makes it easier for him/her 
to not litter? For example, methods for collecting 
his/her litter, available amenities, etc. 

“Trash cans” 
 
“Provide dump stations at common trail 
heads?” 
 
“It's ultimately their responsibility. I've 
been camping and hiking here for decades 
and brought many friends and family who 
now call this place "their own" and we 
don't have any issues at all leaving no trace. 
Some people are just [expletive omitted] 
and need to be caught in the act and fined 
to the max.” 

 
 
Triggers 

 
 
Fogg Behavior Model. What reminds the 
respondent to not litter? Environmental impacts, 
other recreationists’ experiences, and regulations, 
etc.? 

“Ingrained” 
 
“Pack it in pack it out… What is there 
really to remember” 
 
“Common sense and personal habits” 
 
“My sense of responsibility to those who 
will follow behind me” 
 
“Habit” 
 
“Just plain respect for nature” 
 
“The trash itself reminds me” 
 
“I bring a bag for trash. Its easy to 
remember.” 
 
“Common sense and education from years 
of experience with the BSA” 
 
“No reminder needed” 
 
“It’s just habit – and most state parks 
require you too carry out – and no trash 
cans” 
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3. RESULTS 

3.1 Direct Observations 

Direct observations conducted at Cutright State Recreation Area suggest swimming, 

fishing, and boating (both motorized and non-motorized vessels) are the preferred types of 

recreational activities (Figure 5). Observations indicate that many swimmers and fishers 

engage in these activities from their boats, although some fishers were observed to be fishing 

from the pier. 

Direct observations conducted in the Charles C. Deam Wilderness suggest the 

following are the preferred types of recreational activities (Figure 6): day hiking, 

backpacking, and primitive camping. Observations also indicate boaters access the peninsula 

area shoreline via Monroe Lake for the purpose of primitive camping within the Charles C. 

Deam Wilderness. 

(a) (b) 

Figure 5: Boaters and fishers on Monroe Lake, Indiana, USA. (a) boaters and (b) fishers. 
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Figure 6: Recreation in the Charles C. Deam Wilderness, Indiana, USA. (a) day hikers; (b) backpackers; (c) primitive camp along the 
peninsula area shoreline; and (d) primitive campers along the peninsula area shoreline. 

 

 

 

 

 

 

 
 

(a) 

 

(b) 

(c) (d) 
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Direct observations at both study sites suggest the primary types of anthropogenic 

litter include both common litter items and unconventional litter items. Observations in 

Cutright State Recreation Area showed a prevalence of common litter items primarily located 

along the shoreline of Monroe Lake. The following common litter items were observed 

(Figure 7): cigarette butts, discarded food, food wrappers, fruit peels, aluminum cans, plastic 

bottles, plastic bags, plastic bottle caps, plastic buckets, Styrofoam cups, cardboard, paper, 

toilet paper, disposable napkins, disposable masks, glass bottles, fishing line, and Styrofoam 

fishing worm containers. Observations also showed campfire pits filled with litter are 

common along the shoreline at Cutright State Recreation Area and along the peninsula area 

shoreline within the Charles C. Deam Wilderness. 

Direct observations in the Charles C. Deam Wilderness showed a prevalence of 

common litter items at three of the five parking areas that provide access to trailheads, the 

Brooks Cabin Welcome Center, the Blackwell Horse Camp, the Hickory Ridge Lookout 

Tower, and along various trail systems. Observations along the peninsula area shoreline also 

showed a prevalence of both common litter items and unconventional litter items (Figure 8), 

including a couch complete with pillows, a picnic table complete with abandoned coolers, a 

grill, a wooden door, and generators. The unconventional anthropogenic litter items found 

along the peninsula area shoreline within the Charles C. Deam Wilderness are generally labor 

intensive to transport, suggesting they are being deliberately dumped along the shoreline by 

boaters via Monroe Lake. 
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Figure 7: Common anthropogenic litter found at Cutright State Recreation Area and within the Charles C. Deam Wilderness, 
Indiana, USA. (a) food and cooking materials at an abandoned campsite; (b) campfire pit filled with litter; (c) Styrofoam cups and 
plastics; and (d) paper, cardboard, and plastics. 
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(b) 

(c) (d) 
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Figure 8: Unconventional anthropogenic litter found within the Charles C. Deam Wilderness, Indiana, USA. (a) couch complete with 
pillows; (b) picnic table with coolers; (c) grill; and (d) wooden door. 
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3.2 Interviews 

Interviewee A indicated Monroe Lake State Park has implemented the following 

tactics to mitigate littering along the shoreline: environmental education, environmental 

interpretation, social media, and partnerships and volunteerism. Interviewee A indicated 

Monroe Lake State Park maintains an active social media presence. The Monroe Lake State 

Park Facebook webpage has traditionally been used for education and outreach purposes, 

including providing information about the impacts of anthropogenic litter on various species 

of wildlife. Interviewee A indicated the most prevalent type of litter found throughout 

Monroe Lake State Park is abandoned fishing line and fishing hooks:  

“We get a lot of issues with people who set up fishing lines, like drag lines or limb 

lines, when the water is high, and they’re supposed to monitor those. And I think [the 

lines are] not supposed to be out, like, more than 24 hours or something, but people 

set them up in a limb line and then they don’t monitor them properly and they leave 

them there. And then the water level drops, and [Monroe Lake] will have a fishing 

line with a hook on it … And it’s at a level where a bird flying through will hook it … 

we definitely lose birds every year.” 

Monroe Lake State Park has utilized its Facebook webpage to post images of birds that have 

become entangled in fishing line abandoned by fishers along the shoreline of Monroe Lake 

(Interviewee A). These images have resulted in followers expressing outrage over individuals 

who litter the fishing line (Interviewee A), which suggests these outreach messages may not 

be reaching those who are actively littering the fishing line (Interviewee A; Interviewee C). 

As suggested by Interviewee C, “education is probably the key, but, unfortunately, the people 

that are doing the littering are probably not people that are engaged in social media … It’s 
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difficult to reach the people that are actually doing the littering.” This may be the case, or the 

litterers may simply have no regard for their littering actions. 

 Interviewee A indicated Monroe Lake State Park has partnered with various 

organizations to conduct annual shoreline cleanup efforts to mitigate littering. Partnering 

organizations include the Hoosier National Forest and Friends of Lake Monroe, and their 

volunteers. Annual shoreline cleanup efforts have proven successful, but they are not likely 

engaging the individuals who are actively littering because the litter continues to accumulate 

(Interviewee A; Interviewee B; Interviewee C). 

 Interviewee A did not discuss law enforcement as an environmental tactic employed 

by Monroe Lake State Park. Interviewee A did suggest issuing spot awards, or small non-

monetary rewards, as positive reinforcement. Spot awards could be used by Monroe Lake 

State Park and/or the Hoosier National Forest to set a precedent by highlighting good 

behaviors and recognizing visitors for practicing pro-environmental behaviors, rather than 

solely highlighting violators (Interviewee A).  

 Interviewee B indicated the Hoosier National Forest has implemented the following 

tactics to mitigate littering along the Monroe Lake shoreline: environmental education, social 

media, and partnerships and volunteerism. Interviewee B expressed support for providing 

recreationists in the Charles C. Deam Wilderness with easily accessible information, 

specifically signage printed with scannable QR codes that direct visitors to the Hoosier 

National Forest’s official website and Facebook webpage. There, visitors can find 

information about rules and regulations in the Charles C. Deam Wilderness. 

 Interviewee B suggested the litter is likely not a result of backpackers who purposely 

visit the Charles C. Deam Wilderness with the intention of recreating. Instead, the litter is 
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likely a result of boaters who are unaware they are camping on public lands, or in the Charles 

C. Deam Wilderness, when accessing the peninsula area shoreline: 

“I think the hardcore backpackers who are out there for the wilderness experience … 

they make a few mistakes here and there, but they’re not the biggest issue. They’re 

not the ones who don’t know what a wilderness is, don’t care what a wilderness is, 

are there for reasons other than the wilderness experience … it’s probably the people 

that are boating in and/or [Indiana University-Bloomington] college kids who are 

going out there to swim and drink beer and party and not treat it as a wilderness … 

So, probably, the biggest contributors are the people that rent the boats [at Cutright 

State Recreation Area] because they’re just going out to have a good time … I don’t 

necessarily think that most of them are intentional … It’s more that they’re 

completely clueless.” 

It is likely the boaters who are accessing the peninsula area shoreline of the Charles C. Deam 

Wilderness are unaware of the following: they are accessing public lands; they are accessing 

public lands managed by a federal agency; the Hoosier National Forest is a federal agency; 

the Charles C. Deam Wilderness is a designated wilderness; and the rules and regulations 

associated with a designated wilderness area as managed by the US Forest Service 

(Wilderness Act, 1964; US Forest Service Law Enforcement and Investigations, 1981). 

Interviewee B indicated the Hoosier National Forest maintains partnerships with 

surrounding organizations and local volunteers, such as Monroe Lake State Park and Friends 

of Lake Monroe. Interviewee B suggested the Hoosier National Forest could potentially 

partner with Two Herons Marina, located at Cutright State Recreation Area, and Crooked 
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Creek State Recreation Area, also managed by Monroe Lake State Park, to provide signage 

and informational pamphlets about the Charles C. Deam Wilderness.  

Interviewee C indicated Friends of Lake Monroe has implemented the following 

environmental tactics to mitigate littering along the Monroe Lake shoreline: environmental 

education and partnerships. Interviewee C indicated Friends of Lake Monroe developed 

professional educational posters that were advertised on kiosks at Paynetown State 

Recreation Area, which is also managed by the Monroe Lake State Park. These posters 

provided information on safe boating practices and cleanliness around Monroe Lake, but 

Paynetown State Recreation Area and Monroe Lake State Park have not seen a decrease in 

anthropogenic litter (Interviewee C). As suggested by Interviewee C, it is possible the 

educational posters have not targeted the individuals who are actively littering along the 

shoreline.  

Interviewee C indicated Friends of Lake Monroe has partnered with Monroe Lake 

State Park in its annual shoreline cleanup efforts. Friends of Lake Monroe has also contacted 

Fourwinds Lakeside Inn & Marina, located on Monroe Lake, and a representative from that 

group has joined the Friends of Lake Monroe’s steering committee. Interviewee C indicated 

there is potential to further pursue this relationship and to develop a summer educational 

component to be implemented at the marina. 

Interviewee C indicated the most prevalent types of litter along Monroe Lake are 

fishing supplies, including fishing line and Styrofoam fishing worm containers. Interviewee 

C suggested these may be discarded by individuals fishing from the shoreline, rather than 

boaters and fishers recreating on Monroe Lake. 
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3.3 Intercept Surveys 

Intercept surveys indicated participants like the area because of the various land-

based and water-based recreational opportunities. One participant mentioned the area’s 

popularity with Indiana University-Bloomington college students, specifically in terms of 

renting boats from Two Herons Marina. Two participants indicated Cutright State Recreation 

Area is often overcrowded and noisy during the recreation season, which makes the area less 

welcoming during the late spring, summer, and early fall months. None of the six intercept 

survey participants specifically mentioned litter as a reason to dislike recreating at the 

Cutright State Recreation Area. 

While the presence of anthropogenic litter may not deter visitors from recreating at 

the Cutright State Recreation Area, intercept survey results indicate participants believe other 

visitors actively litter when recreating at the area and on Monroe Lake. Participants indicated 

they believe other visitors exhibit littering behaviors due to laziness, inconsideration for 

others’ experiences, lack of respect for the area’s resources, and belief that someone else will 

take care of the litter. All intercept survey participants (n=6) indicated they collect their litter 

when recreating at the Cutright State Recreation Area and on Monroe Lake due to the 

following (Table 6): motivational desire to recreate in an area free of litter (16.7%) and the 

desire to not contribute to the negative environmental impacts caused by litter (16.7%). 

Abilities include physically carrying plastic bags (grocery, sandwich, or garbage; 50%), 

using a backpack as a litter receptacle (33.3%), or utilizing a boat storage compartment 

(16.67%). Triggers include ingrained habit (66.7%), understanding of the seven principles of 

Leave No Trace (16.7%), and storing a plastic bag on the boat (16.7%). 
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Intercept survey participants indicated the following amenities may enable litter 

collection behaviors at Cutright State Recreation Area: garbage cans (33.3%), informational 

signs (33.3%), volunteer cleanup efforts (16.7%), and other (16.7%). None of the intercept 

survey participants selected stricter law enforcement and presence of Indiana Conservation 

Officers as possible triggers. 
 

Table 6: Motivations, abilities, and triggers exhibited by intercept survey participants (n=6). 

Motivations % Abilities % Triggers % 
Desire to 

recreate in an 
area free of litter 

16.67% Plastic bags 50.00% Habit 66.67% 

 
Desire to not 
contribute to 

negative 
environmental 

impacts 

 
16.67% 

 
Backpacks 

 
33.33% 

 
Leave No Trace 

familiarity 

 
16.67% 

 
Other 

 
66.67% 

 
Boat storage 

compartments 

 
16.67% 

 
Keeping a 

plastic bag on 
the boat 

 

 
16.67% 

 

3.4 Qualtrics Surveys 

The Qualtrics survey became live and recorded its first response on June 29, 2021, 

and officially closed on September 25, 2021. Results show most survey participants (n=30) 

live in the state of Indiana but do not recreate in the Charles C. Deam Wilderness on a 

regular basis, with 46.7% indicating they recreate only once a month, 16.7% indicating once 

a year, 16.7% indicating this was their first time, and 20% indicating other. 

The Charles C. Deam Wilderness offers various recreational opportunities. The most 

popular recreational activities include the following (Figure 9): hiking (100%), primitive 

camping (70%), backpacking (63.3%), and fishing (33.3%). None of the Qualtrics survey 

participants indicated they engage in horseback riding as a recreational activity.  
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The Qualtrics survey showed 86.7% of participants are from the state of Indiana, 

while 13.3% are from out of state (Table 7). The survey showed 63.3% of participants are 

familiar with what a congressionally designated wilderness area is and 76.7% are familiar 

with the seven principles of Leave No Trace. The survey showed 100% of participants 

collect their litter, and 96.7% of participants indicated they believe other visitors actively 

litter when recreating in the Charles C. Deam Wilderness. 
 

Table 7: Yes/No responses to Questions 1, 5, 6, 9, and 15 of the Qualtrics survey (n=30). 
 

Question % Yes % No 
1. Are you from the state of Indiana? 86.67% 13.33% 
5. Are you familiar with what a 
congressionally designated wilderness is? 

63.33% 36.67% 

6. Are you familiar with the 7 principles of 
Leave No Trace? 

76.67% 23.33% 

9. Do you collect your trash before leaving 
the Charles C. Deam Wilderness? 

100.00% 0.00% 

15. Do you think other people litter? 96.67% 3.33% 
 

 

Figure 9: What recreational activities do visitors to the Charles C. Deam 
Wilderness engage in (n=30)? 
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All Qualtrics survey participants indicated they collect their litter when recreating in 

the Charles C. Deam Wilderness. Motivations include: 93.3% indicated it is because they 

worry about the negative environmental impacts and 73.3% indicated they worry about other 

visitors’ experiences. Abilities include: 56.7% physically carry plastic bags (grocery, 

sandwich, or garbage), while 43.3% indicated they use their backpacks as litter receptacles. 

Triggers include: 90% say it is an ingrained habit, 40% are reminded by Hoosier National 

Forest signs throughout the Charles C. Deam Wilderness, 6.7% are reminded by Hoosier 

National Forest social media posts (either Facebook or Twitter), and 3.3% are reminded by 

Hoosier National Forest educational programs. 

Qualtrics survey participants indicated the following amenities may enable litter 

collection behaviors throughout the Charles C. Deam Wilderness (Figure 10): garbage cans 

(76.7%); informational signs (43.3%); stricter law enforcement and the presence of Forest 

Protection Officers, Law Enforcement Officers, and Indiana Conservation Officers (26.7%); 

social media (20%); educational programs (20%); or other (13.3%). 

 

 

 

 

 

 

 

 

 
Figure 10: What do Qualtrics survey participants think will remind 
visitors to the Charles C. Deam Wilderness to collect their litter (n=30)? 
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4. DISCUSSION 

4.1 Findings 

This study found that recreationists at Cutright State Recreation Area and in the 

Charles C. Deam Wilderness are primarily motivated to engage in litter collection behaviors 

by the cognitive desire to recreate in an area that is free of anthropogenic litter, the desire to 

not contribute to the negative environmental impacts caused by litter, and concern about 

other visitors’ experiences. Studies show behavioral and psychological influences play a role 

in predicting attitudes towards littering and active littering behaviors (Robinson, 1976; 

Ojedokun & Balogun, 2011; Deckers, 2018). Behavioral and psychological influences, such 

as social habits, cultural norms, and cognitive preferences (both desires and antipathies), may 

contribute to an individual’s motivation, ability, and recollection to engage in litter collection 

behaviors (Fogg, 2009; Newing et al., 2011; Mulder, 2015; Deckers, 2018; Ria, 2018).  

Results from this study show recreationists at Cutright State Recreation Area and in 

the Charles C. Deam Wilderness are physically enabled to engage in litter collection 

behaviors by carrying either a plastic bag (grocery, sandwich, or garbage) or carrying a 

personal backpack and using either as a litter receptacle. While personal bags brought with 

them currently enable recreationists at both study sites, the presence of garbage cans could 

potentially provide improved abilities for recreationists to engage in litter collection 

behaviors. At the completion of the recreational activity, recreationists would be afforded the 

opportunity to properly dispose of their litter in garbage cans, rather than having to bring 

their collected litter with them upon leaving the recreational area. The presence of garbage 

cans has been shown to lead to reduced anthropogenic litter in public spaces (de Kort et al., 

2008; Bator et al., 2011; Schultz et al., 2013). Motivating factors, including both extrinsic 
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and intrinsic, to engage in litter collection behaviors have been shown to be encouraged by 

the presence of garbage cans (Moqbel et al., 2020). Study results support the findings of 

Moqbel et al. (2020), whose study found one of the highest-level extrinsic motivators for 

using garbage cans to be “being in a clean place” and one of the highest-level intrinsic 

motivators to be a “sense of morals and ethics.”  

To encourage success, garbage cans would likely be best located at areas that 

experience the highest traffic (i.e., the busiest areas at both study sites). This includes the 

pier, the boat launch area, and the two parking areas at Cutright State Recreation Area and 

the five trailheads, the Brooks Cabin Welcome Center, the Blackwell Horse Camp, and the 

Hickory Ridge Lookout Tower in the Charles C. Deam Wilderness. These locations would 

provide access to all secondary recreational groups. To encourage litter collection and proper 

disposal in the target (primary) recreational groups contributing the most to the prevalence of 

litter (boaters and fishers), garbage cans could potentially be placed at both the beginning and 

the end of the Peninsula Trail in the Charles C. Deam Wilderness (Figure 3). The Peninsula 

Trail is a popular trail for boaters to access via Monroe Lake for the purpose of primitive 

camping (Figure 6; US Forest Service, n.d.). 

Results from this study show participants enjoy swimming, boating, and fishing at 

Cutright State Recreation Area (Figure 5) and hiking, primitive camping, and backpacking in 

the Charles C. Deam Wilderness (Figure 6). Results from direct observations and interviews 

show the most prevalent types of litter found at Cutright State Recreation Area are fishing 

materials, including line and hooks. Observations along the peninsula area shoreline in the 

Charles C. Deam Wilderness showed a prevalence of unconventional litter items that are 

labor intensive to transport (Figure 8). This suggests that boaters and fishers are the 
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recreational groups that contribute the most to the anthropogenic litter along the Monroe 

Lake shoreline. As such, informational signs should be strategically placed along the 

shoreline so that boaters and fishers would be most likely to engage with the signs. The 

presence of informational signs has also been shown to lead to reduced anthropogenic litter 

in public spaces (Robinson, 1976; Manning, 2003; Meis & Kashima, 2017). This is 

supported by the results from this study, which show recreationists are triggered to engage in 

litter collection behaviors by the presence of informational signs at both study sites. A 

combination of informational signs strategically placed throughout both study sites combined 

with garbage cans placed in select locations could provide all recreational groups with the 

triggers and physical abilities needed to engage in litter collection behaviors.  

Qualtrics survey results indicate that recreationists believe stricter law enforcement 

and the presence of Forest Protection Officers, Law Enforcement Officers, and Indiana 

Conservation Officers could trigger recreationists to engage in litter collection behaviors. 

Law enforcement, while shown to be effective (O’Connor Shelley & Crow, 2009; New South 

Wales Environment Protection Authority, 2017; Nazerdeylami et al., 2021), has historically 

been limited due to state and federal governmental bodies being understaffed (Thiel et al., 

2011). In an effort to counteract this, positive reinforcement in the form of spot awards could 

be issued in conjunction with legal citations. Spot awards may consist of free small non-

monetary rewards, such as interpretive products typically sold by the US Forest Service 

Region 8 and Region 9’s non-profit cooperating association, the Eastern National Forests 

Interpretative Association (ENFIA; Eastern National Forests Interpretative Association, n.d.). 

Studies have shown the use of positive reinforcement as an incentive can encourage 

individuals to engage in litter collection behaviors in public spaces (Powers et al., 1973; 
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Hartley et al., 2018; Chaudhary et al., 2021). As suggested by Interviewee A, the issuance of 

spot awards could potentially be used to highlight good behaviors and recognize visitors for 

practicing pro-environmental behaviors, rather than solely recognizing individuals who are 

cited by law enforcement personnel for violating sanitation regulations. 

4.2 Study Limitations 

The total numbers of interview and intercept survey participants were quite small, 

which indicates participant recruitment methods were lacking. With only three interview 

participants and six intercept survey participants, the sample sizes are simply too small to 

detect statistically significant differences (Leppink et al., 2016). There is also a possibility of 

increased sampling error and increased assumption of truth (Faber & Fonseca, 2014; 

Kaliyadan & Kulkarni, 2019). It is possible the interview and intercept survey data are not 

repeatable, reliable, or valid because insufficient sample sizes make it challenging to interpret 

meaningful conclusions from the data (Ruane, 2005; Faber & Fonseca, 2014; Steg et al., 

2018; Kaliyadan & Kulkarni, 2019). 

One question from the intercept survey (Table 1) and one question from the Qualtrics 

survey (Table 2) did not truly ask participants what the questions were structured to measure. 

This may have affected the reliability and validity of this study (Ruane, 2005; Steg et al., 

2018). Question 11 from the intercept survey and Question 18 from the Qualtrics survey 

asked participants about potential motivations that could encourage individuals to engage in 

litter collection. Answer values included signs, educational programs, garbage cans, social 

media outreach, rewards for compliance, and stronger law enforcement. These answer values 

are examples of abilities and triggers that could enable and remind individuals to engage in 

litter collection behaviors, rather than extrinsic or intrinsic motivating factors. This suggests 
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the responses to Questions 11 and 18, respectively, are not truly valid because the questions 

did not measure what they were structured to measure (Salkind & Frey, 2021). 

The design and implementation of the research procedures may have resulted in 

biases being inserted into both interview questions by the researcher (researcher bias) and 

interview responses by the interviewees (response bias). The researcher’s affinity for and 

professional relationships with the interviewees may have resulted in researcher bias 

(Chenail, 2011; Choy, 2014). It is possible the interviewees inserted biases originating from 

within their respective organizations and/or spoke collectively (i.e., interviewee responses 

may have reflected collective perspectives originating from within their respective 

organizations rather than reflecting their personal perspectives; Fleming et al., 2022). 

Additionally, interviews were unstructured in an effort to yield more authentic insights and 

allow for flexibility in terms of topics of discussion (Mueller & Segal, 2014; Yow, 2015), but 

this may have resulted in a lack of information needed for an accurate evaluation of interview 

objectives. 

The researcher was able to conduct direct observations and intercept surveys only 

during daylight hours between 0900 and 1700 and mostly during the late spring, summer, and 

early fall months. Direct observations have been shown to provide insights into recreational 

behaviors and activities (Brown et al., 1983; Floyd et al., 2008; Veitch et al., 2012), but the 

times and months during which the researcher was able to conduct such procedures likely 

provided a small window into the recreational activities and littering behaviors exhibited by 

visitors to both study sites. Additionally, this may have precluded certain recreational groups 

from being represented in the study populations at both sites. 
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Intercept surveys were conducted in person. Provided that intercept survey questions 

were structured to evaluate recreational and littering behaviors, conducting the surveys in 

person may have resulted in response bias and a lack of truthfulness in responses (Kountur, 

2011). Additionally, it is possible that participant responses may not be an accurate 

representation of the intended population because it is possible intercept survey participants 

provided responses they believed the researcher “wanted” to hear.  

Results show Qualtrics survey participants do not recreate in the Charles C. Deam 

Wilderness on a regular basis. The majority of Qualtrics survey participants indicated they 

only recreate in the Charles C. Deam Wilderness on a monthly basis or less. As a result, these 

participants may not be an accurate representation of the intended population because they 

may not truthfully reflect motivations, abilities, and triggers exhibited by recreationists who 

visit the Charles C. Deam Wilderness on a regular basis (i.e., multiple times per month or 

more, such as per week). 

4.3 Future Research 

Future research should examine all recreational groups in the study area. While this 

qualitative study offers insights into recreational behaviors in the Cutright State Recreation 

Area and the Charles C. Deam Wilderness, none of the Qualtrics survey participants in this 

study selected horseback riding as a recreational activity of choice (Figure 9). This indicates 

horseback riders are not represented in and behaviors typically exhibited by these 

recreationists are not evaluated in this study. As a known popular activity in the Charles C. 

Deam Wilderness (Qualters, 2016, 2017, 2018, 2019, 2020, 20213; Hoosier National Forest, 

2016, 2017, 2018, 2019, 2020), it may be necessary to implement a different strategy that 

 
3 These data come from annual horse trail permit sale records collected in-house by Hoosier National Forest recreation 
personnel. 
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specifically targets horseback riders in order to collect data on behaviors typically exhibited 

by these recreationists. The study area should be expanded to include all public lands 

surrounding Monroe Lake, meaning all nine state recreation areas that comprise the Monroe 

Lake State Park, along with the Charles C. Deam Wilderness, should be represented in the 

data. Data should be collected over a multi-year, year-round period (not just during the 

recreation season months) at both state and federal public lands surrounding Monroe Lake. 

5. CONCLUSION 

As a result of this study, it is recommended that land use managers and policymakers 

place garbage cans in select locations and strategically place informational signs throughout 

both study sites to encourage litter collection behaviors in all recreationists. This may also 

lead to proper disposal behaviors. It is also recommended that law enforcement and positive 

reinforcement be implemented as environmental tactics to encourage litter collection 

behaviors. This combination of multiple tactics that appeal to both behavioral and 

psychological influences may lead to long-term consistent environmental behavior change in 

Indiana’s state and federal public lands surrounding Monroe Lake (Burgess et al., 1998; 

Bujold et al., 2020). 
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