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Exploratory Mixed Methodology to Understand 
Visitor Use and Perceptions at a National Grassland 

Executive Summary
National Grasslands offer a variety of ecosystem services that benefit visitors and 
must be managed to ensure sustained yield. However, a paucity of visitor use man-
agement research in National Grasslands has limited the advancement of knowl-
edge about these areas. This exploratory study used a mixed methodology with two 
connected phases to better understand visitor experiences, perceptions, and enjoy-
ment at Cimarron National Grassland. A survey instrument was constructed with 
information gathered by semi-structured interviews with managers. The survey 
was distributed online through the Dillman Method. This survey featured quan-
titative and qualitative questions. Principal component analysis was used to group 
survey items into four components. These were then used in two multiple linear re-
gressions to understand which components influence visitor enjoyment and nature 
relatedness, meaning visitor ability to connect with nature. The primary findings of 
this study were that visitors who reported the highest positive perceptions for the 
natural environment also had high nature relatedness. Visitor enjoyment was most 
positively influenced by achieving their primary activity. Conversely, it was found 
that visitor enjoyment was most negatively impacted by conditions of developed 
facilities, meaning built structures on site. Nature relatedness was negatively influ-
enced by both missing and undermaintain developed facilities conditions. Qualita-
tive survey question responses suggest that the most detracting aspect from visitor 
experience was the conditions of developed facilities. These findings suggest that 
National Grasslands managers could focus on visitor access to the natural environ-
ment. Helping visitors achieve their primary activity suggests that this will increase 
visitor enjoyment and positive perceptions. Additionally, helping visitors access the 
natural environment could increase nature relatedness. As missing or degraded de-
veloped facilities were reported as detracting from the visitor experience, managers 
could prioritize maintenance of facilities that contribute to helping visitors connect 
to the natural environment and achievement of their primary activity such as trails 
and trailheads. Additionally, managers could provide intuitive navigational signage 
to help visitors quickly gain access to natural areas. National Grasslands are an im-
portant resource and are typically surrounded by rural communities. By leveraging 
mechanisms to boost the visitor experience, it is potentially possible to increase 
regional economic impact and rural vibrancy. 
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Introduction
In 1937, the Bankhead-Jones Farm Tenant Act was passed, allowing the United 

States Department of Agriculture (USDA) to purchase distressed farmland and serv-
ing as an economic stimulus for struggling farmers (Lewis, 1989). In 1954, these lands, 
comprising approximately four million acres, were transferred to the United States For-
est Service (USFS) and became known as the National Grasslands. Today, National 
Grasslands and National Forests share a mission of multiple sustained yield (U.S. For-
est Service, 2024a), and both provide a variety of ecosystem services that contribute 
to the well-being of visitors such as wildlife habitat, unique flora, dark skies, natu-
ral soundscapes, and recreation opportunities (U.S. Forest Service, 2024b). National 
Grasslands are preserving the complex and, in modern times, fragmented ecosystems 
of grasslands for future generations (Augustine et al., 2021). Today, National Grass-
lands are restored prairie with recreational use, mineral extraction, gas and oil, grazing 
land, and historically significant sites being key resources (Fagin & Wikle, 2012). 

The importance of National Grasslands is heightened in states that lack public 
land. For example, Kansas is about 99% private land (World Population Review, 2024), 
and its biggest area of public land is Cimarron National Grassland (CNG) (U.S. For-
est Service, 2024d). Other states with a high percentage of private land also have Na-
tional Grasslands, such as Texas (about 98% private land), Nebraska (about 98% pri-
vate land), and Oklahoma (about 97% private land) (World Population Review, 2024). 
These federally protected areas offer a variety of ecosystem services for public benefit 
in states that lack public land. This includes provisioning services, regulatory services, 
and cultural services (Weidner et al., 2017). However, there is a gap in visitor use man-
agement research at National Grasslands. 

Visitation at USFS lands is monitored through the National Visitor Use Monitor-
ing (NVUM) program, which has multiple objectives, including estimating recreation-
al visits and describing visitor activity, duration, demographics, and satisfaction (Eng-
lish et al., 2020). However, the NVUM does not always analyze National Grasslands 
independently, and can combine National Grassland site data across sister sites (U.S. 
Forest Service, 2024c). For instance, CNG is combined with its sister site Comanche 
National Grassland, located in Colorado. Additionally, as stated in NVUM reports, es-
timating recreational visits has several limitations, including successful data collection 
at all entry/exit points, reliability of field staff to follow standardized protocols, fluctua-
tions in visitor flows within a sampling stratum, number of days of survey distribution, 
and surveying enough visitors to control for variability (U.S. Forest Service, 2024c). 

Visitor use management research at National Grasslands is challenging because 
these areas often have many entry/exit points and typically receive low visitation. This 
can make it difficult to anticipate where and when to position a researcher to distrib-
ute surveys to visitors, reducing the number of surveys completed. Visitor use data is 
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an important information source for managers of National Grasslands which informs 
policies that assists with site management, helps managers support visitor access, im-
proves visitor experiences, and protects resources (Cahill et al., 2018). Therefore, it is 
important for managers to be equipped with useful information such as understanding 
visitor perceptions and how to help visitors have quality experiences. Increasing visitor 
experiences and perceptions can potentially increase visitor stewardship and positive 
associations with a site. 

Literature Review

Visitor Perceptions
Human experiences and beliefs are shaped by their perceptions (van Prooijen 

et al., 2018). Perceptions influence how people interpret empirical stimuli (Colley & 
Craig, 2019) and visitors’ perceptions often vary across conditions (Weiler et al., 2017). 
Perceptions are not an objective measurement of conditions, but rather a subjective 
one based on visitor experiences (Bernini et al., 2023). Visitor perceptions can fall into 
one of two broad categories, positive or negative. Additionally, perception influences 
visitor behavior before, during, and after their visit (Ramadhani et al., 2024). 

At Parks and Protected Areas (PPAs), visitor perceptions are influenced by experi-
ential factors including resource conditions, managerial conditions, social conditions, 
and individual needs (e.g., achievement of primary activity) (Tindale et al., 2023). 
These perceptions can be formed before the visit through word of mouth or online 
reviews, during the visit through experiences, and after the visit through discussions 
(Ramadhani et al., 2024). Positive perceptions of conditions can increase visitor inten-
tions to return to a site and increase positive word of mouth (Mathew et al., 2024).  
Quality visitor experiences not only impact visitor perceptions, but also contribute 
to appreciation of nature, visitor support for outdoor environments, and enjoyment 
(Manning, 2022). Additionally, visitors who enjoy their experience are more likely to 
adopt low-impact practices and act as resource stewards (McFarlane et al., 1998). Thus, 
it is important for managers to be equipped with information about visitor perceptions 
and how to foster positive perceptions.

Nature Relatedness
Nature relatedness is the level to which different individuals connect with the nat-

ural environment (Kövi et al., 2023) and is a mostly stable character trait that tends to 
remain constant across situations and time (Nisbet et al., 2011). Those with high nature 
relatedness are more likely to search for and participate in activities in natural settings, 
creating a self-reinforcing cycle of engaging with nature and enjoying activities in natu-
ral areas (Akcakese, et al., 2024). Generally, people with high nature relatedness tend 
to show increased ecocentric concerns and pro-ecological behaviors (Jain & Singh, 
2023). At PPAs, particularly those with limited managerial resources, it is important 
for managers to boost visitors’ proconservation behaviors. Increased stewardship can 
contribute towards limiting and mitigating recreational impacts. Research suggests as 
nature relatedness increases, people will likely behave more sustainably (Jain & Singh, 
2023). The relationship between nature relatedness and sustainability is impacted by 
the positive perceptions and increased well-being generated by higher nature related-
ness scores (Akcakese, et al., 2024). 

Nature relatedness can be measured through the short-form Nature Relatedness 
Scale (NR-6), which is a 6-item scale comprised of questions from the “self ” and “ex-
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perience” dimensions (Nisbet & Zelenski, 2013). The “self ” dimension measures the 
individual’s sense of identity (e.g., “I feel very connected to all living things and the 
earth”). The experience dimension measures contact with nature (e.g., “I take notice 
of wildlife wherever I am”). Research has tested the NR-6 for consistency, and it was 
found to be highly correlated with other nature relatedness scales including the NR-
21 (the long-form scale) and the Inclusion of Nature in Self Scale (Nisbet & Zelenski, 
2013). Bartholomew et al. (2023) found no evidence of measurement inequivalence or 
item bias by gender or age and found that the NR-6 showed strong internal consistency 
and predictive value for positive affect. Also, Kövi et al. (2023) tested citizens across 
Hungary, India, South Korea, and Canada, and found that correlations among the six 
questions stayed consistent. Church et al. (2023) found that high Nature Relatedness 
was positively correlated with stewardship behaviors. As Nature Relatedness is posi-
tively correlated with natural stewardship (Jain & Singh, 2023; Akcakese et al., 2024) 
it can hypothetically be used as an important indicator of whether visitors will act as 
stewards. 

Social Media
National Grasslands can pose a challenge for visitor data collection because of 

multiple entry/exit sites and low visitation. This can make it difficult for researchers to 
position physical survey distribution points and increases the risk of missing the lim-
ited number of visitors entering the site. Therefore, National Grasslands could benefit 
from alternative approaches in which a survey instrument is distributed electronically 
such as through social media direct messaging. Social media can be used to access oth-
erwise difficult to find past visitors (King et al., 2014) and it has successfully been used 
to aid in social science data collection (Lehdonvirta et al., 2021). Huai et al. (2023) col-
lected data onsite and online for park visitation and satisfaction at 102 different parks 
and found a strong relationship between onsite and online surveys. 

It is important to understand the limitations of social media data collection when 
interpreting the results. Popularity of social media sites and access to data can fluctuate 
with time, and it can be difficult to ensure data is representative. Therefore, care should 
be taken when gathering (e.g., connecting with prospective research participants and 
pre-identification of target populations) and interpreting the data. Self-selection bias 
can cause internet surveys to skew toward certain demographics and risks losing some 
of the broader applications of the study (Lehdonvirta et al., 2021). Despite limitations, 
social media data collection has successfully been used to contact specific populations, 
such as smaller communities or visitors to remote areas. Additionally, social media’s 
flexibility can be used to collect data at any time, and is cost-effective, which can be 
beneficial for projects or locations with budgetary constraints.

Study Objectives
National Grasslands are challenging for visitor experience studies because they 

have many entry/exit locations and receive low visitation. These challenges are re-
flected in past NVUM research, where small sample sizes results in data from sister 
sites being aggregated for analysis. Additionally, National Grasslands often do not have 
managerial resources to actively monitor and manage visitors. Therefore, the purpose 
of this study was to understand visitor perceptions of conditions, identify how manag-
ers could provide opportunities that help visitors achieve enjoyable experiences, and 
understand what influenced nature relatedness. This information is useful for manag-
ers of National Grasslands because baseline information is needed for these areas and 
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could enhance managerial capacity by using data to drive decision-making. This study 
was designed at a natural grassland and was guided by the following research ques-
tions:
1.	 How do visitor perceptions vary across activity types?
2.	 What conditions influence visitor enjoyment?
3.	 What conditions influence nature relatedness?

Methods

Study Area
Located in rural Morton County in southwest Kansas, CNG is the largest pro-

tected public land in the state (108,175 acres) (U.S. Forest Service, 2024d) (Figure 1) 
and is situated at the border of Oklahoma and Colorado. CNG is comprised of one 
main unit along the dry Cimmaron riverbed and has many smaller detached sections 
of federal land that are surrounded by private farms, ranches, and homesteads. There 
are a total of 12 designated recreation sites at CNG, four fishing sites, seven day-use ar-
eas, and one designated campground (with 12 campsites), though dispersed recreation 
and camping are allowed. CNG has the only accessible public fishing ponds in Mor-
ton County and offers space for hunting, angling, hiking, off-road vehicle recreation, 
photography, picnicking, horseback riding, cycling, and birding (U.S. Forest Service, 
2024d). Also, the Santa Fe National Historic Trail traverses CNG which is a historic 
trail that served as a commercial highway in the 1800s that connected Missouri and 
Santa Fe, New Mexico (National Park Service, 2020).

Figure 1
Cimarron National Grassland Located in Southwest Kansas
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Figure 1. Cimarron National Grassland located in southwest Kansas. 
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Survey Instrument
The visitor survey examined participants’ past use history, primary activity, pri-

mary motivation, and included 5-point Likert scale questions (1 = Strongly Disagree; 
5 = Strongly Agree) to understand visitor perceptions of conditions, impacts to their 
experience, and nature relatedness (using the NR-6 scale). Enjoyment was measured 
through a single 5-point Likert scale item: “I enjoyed my visit to Cimarron National 
Grassland.” Additionally, the semi-structured interviews with managers revealed nu-
ances related to visitor experiences. To examine these nuances, open-ended questions 
were included to better understand the causes of positive and negative visitor expe-
riences and how managers could assist with boosting these experiences. The survey 
concluded with standardized demographic questions. 

As part of the survey development process, semi-structured interviews were con-
ducted with the two district rangers who had been managing CNG full-time for at 
least a year (Mminutes= 34.5). Interviews were designed to understand drivers of visitor 
experiences. This step was important to provide directions for the survey instrument 
because there is a dearth of visitor use information at National Grasslands. These inter-
views were coded through deductive analysis and results were included in the survey 
(Azungah, 2018). 

Social Media Data Collection
Social media data collection used nonprobability convenience sampling followed 

by snowball sampling (Mauldin, 2020). The social media sites chosen for distribution 
were Facebook, Instagram, TripAdvisor, and YouTube, with all publicly available user 
accounts being potentially considered for survey distribution. These sites were chosen 
because of the users’ ability to tag their location on posts. Specific accounts were identi-
fied via location tags and direct references to CNG in hashtags and photos. Potential 
participants were identified as those who had posted about visiting CNG and were at 
least 18 years old. Surveys were distributed from 19 June 2023 to 2 November 2023 us-
ing Qualtrics. They were contacted through an official Kansas State University Parks, 
Management, and Conservation account created for this purpose on different social 
media sites using a modified Dillman method (Dillman et al., 2014). All potential par-
ticipants were contacted through private messaging, with an initial message informing 
the participant about the survey and asking if they would be interested in receiving the 
survey web-link (Dusek et al., 2015). Additionally, this message served to confirm that 
they had previously visited CNG. Reminders were sent out once a week, until there was 
a response or until the fifth contact message was sent. A message template was created 
for each scheduled contact attempt and these were uniform across platforms. When 
participants responded affirmatively to a contact message, they were sent a weblink or 
QR code to the survey, dependent on user preference. After agreeing to take the survey, 
participants were asked to identify other people they knew who had visited CNG, were 
adults, and had a social media account (snowball sampling). Once direct messaging 
of CNG visitors was exhausted, Facebook groups related to CNG were contacted and 
asked to post a weblink and QR code to the survey. A total of 536 social media accounts 
were contacted, and 276 surveys were completed (response rate of 48.50%).

Analysis
Surveys were checked for repeat participants, bot responses, filled out by people 

who had never visited CNG, and for more than 40% missingness (Mirzaei et al., 2022). 
If any one of these criteria were met, then the survey was removed from analysis. 
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			   Did not           Increased(4)    Extremely
 		  improve or	                           increased(5) 
				    detract(3)			 
c					                     Mean (SD)        t-test

Bright	 0.8	 0	 30.3	 36.1	 32.8	           4 (0.84)      t(223) = 0.298

Gray	 0	 2.8	 33	 32.1	                 32.1        3.934 (0.88)       p=0.565  

Quantitative data cleaning began with Little’s Test of Missingness (Little, 1988), which 
found that data were missing completely at random. Next, survey data were checked 
for extreme responding patterns by assessing for Z-scores greater than 3.29 and no 
patterns were detected (Tabachnick & Fidell, 2013). Descriptive statistics were then 
calculated for each variable.

Analysis was conducted using a mixture of RStudio (version 2023.03.0-daily+82.
pro2) and SPSS (version 29). To boost the interpretability of the survey findings, prin-
cipal components analysis (PCA) was conducted. As a prerequisite to PCA, sampling 
adequacy was tested using a Kaiser-Meyer-Oklin (KMO) test followed by Bartlett’s test 
of Sphericity to assess the factorability of the data (Shrestha, 2021). PCA was con-
ducted with a varimax rotation to minimize the number of variables on each factor 
(Shrestha, 2021). Factor loadings greater than 0.5 were included (Sisneros-Kidd et al., 
2021) and the extracted features needed to explain more than 50% of the overall vari-
ance (Shrestha, 2021). All items were checked for corrected item-total correlations hav-
ing values greater than 0.3. 

Next, a reliability test was conducted for items in each component, and Cronbach’s 
a values greater than 0.7 were considered acceptable (Vaske, 2008). Additionally we 
assessed items conceptually for the location and participants. One component had two 
items that resulted in using a Spearman-Brown Correction test with a value of greater 
than 0.8 being considered acceptable (Vaske, 2008). The final items were used to form 
a mean index for each component. These components were then used as independent 
variables in two multiple linear regression analyses to understand which components 
influence quality visitor experiences and nature relatedness. 

Qualitative survey question analysis was conducted deductively and checked with 
peer debriefing to organize a list of codes around a theme of recreation, developed con-
ditions referring to built structures, managerial suggestions, and visitor use (Azungah, 
2018). All codes were built with rationale and example comments included. Codes 
were examined to identify the frequency of each occurrence.

Results

Summary Results
After data cleaning, 209 surveys were analyzed for an effective response rate of 

38.99%. The average age of respondents was 44 years old, most respondents were fe-
male (52.89%), self-identifying as white (86.60%), having completed at least a bach-
elor’s degree (62.14%), and with a reported yearly household income of $150,000 
(20.22%). Most visitors surveyed were not locals (63.16%), meaning they had traveled 
farther than 50 miles to reach CNG (Still, 2024). On average, visitors reported visiting 
CNG for 12.4 years (SD=15.16) with a maximum of 65 years, 34.48% of visitors visited 
within the last month of taking the survey, and 71.56% visited within the last year. The 
top five motivations for visiting CNG were scenery (28.29%), peace (13.27%), nature 
(13.17%), solitude (9.23%), and social (6.83%). The most common primary activities 
at CNG were camping (16.90%), hunting (14.98%) exploring the Santa Fe National 
Historic Trail (11.59%), fishing (9.18%), and hiking (8.70%). 

Visitor Perceptions and Activity Type 
The PCA showed sufficient KMO (0.853) and Bartlett’s test of sphericity (p<0.001) 

(Table 1). This resulted in the creation of four components which were named in accor-
dance with the items that were loaded: Natural Environment, Nature Relatedness Scale, 
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Primary Activity, and Developed Conditions. One item was omitted from the Nature 
Relatedness Scale because it did not meet a sufficient Cronbach’s a, and it was decided 
that conceptually the item was not relevant to visitors at CNG as most visitors are either 
local residents or stopover campers (“My ideal vacation spot would be a remote natural 
area”). Two items were omitted due to not meeting a sufficient Spearman-Brown coef-
ficient (“Number of cattle that you encountered” and “Number of gas and oil wells that 
were visible”).

Table 1
Results of PCA and Reliability Analysis

Component			   Variables                    Factor	     Mean (SD)
					                         Loading 

Natural Environment						          4.45(0.78)
α=0.819		                              		
	 Ecological integrity of	 0.688	 4.42 (0.82)
 	 Cimarron National 
	 Grassland			 
	 Flora and fauna of	 0.641	 4.46 (0.81) 
	 Cimarron National 
	 Grassland		
	 Overall sustainability of	 0.577	 4.47 (0.91) 
	 Cimarron National Grassland	
	 The natural sounds of 	 0.620	 4.39 (0.72)
	 Cimarron National Grasslands		
	 A sense of community and	 0.505	 4.14 (0.96) 
	 safety within Cimarron 
	 National Grassland	 0.420	 4.71 (0.57)	
	 Scenery	
	 The night sky at Cimarron	 0.504	 4.57 (0.70) 
	 National Grasslands	
Nature Relatedness Scale			  4.38 (0.82)
α=0.841			 
	
	 I always think about how my	 0.783	 4.5 (0.65) 
	 actions affect the environment.	
	 My connection to nature and	 0.772	 4.06 (1.08) 
	 the environment is a part of 
	 my spirituality.	
	 I take notice of wildlife	 0.682	 4.74 (0.58) 
	 wherever I am.	
	 My relationship to nature is an 
	 important part of who I am.	 0.603	 4.45 (0.81)
	 I feel very connected to all	 0.561	 4.16 (0.95) 
	 living things and the earth.
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Table 1 (cont.)

Component			   Variables                    Factor	     Mean (SD)
					                         Loading 
Primary Activity			   4.29 (0.86) 
Achievement
α=0.918

	 For my primary activity,	 0.779	 4.39 (0.74) 
	 I was able to access the area 
	 I wanted to go to.	
	 Other visitors were polite	 0.747	 4.44 (0.81) 
	 and allowed me to recreate 
	 without issues.	
	 I found adequate space to	 0.752	 4.41 (0.83) 
	 achieve my primary activity.	
	 I was able to achieve my	 0.748	 4.42 (0.84) 
	 primary activity for visiting 
	 Cimarron National Grassland.	
	 I was able to spread out and	 0.704	 4.09 (0.89) 
	 get away from other visitors/ 
	 groups if I wanted to.	
	 Other visitors behaved as	 0.699	 4.15 (1.04) 
	 stewards while visiting 
	 Cimarron National Grassland.	
	 There were enough resources	 0.798	 4.43 (0.72) 
	 for me to complete my 
	 primary activity.	
	 The natural sounds were easy	 0.632	 3.99 (0.99) 
	 to hear at Cimarron National 
	 Grassland.	
	 Cimarron National Grassland	 0.582	 4.29 (0.85) 
	 was free of litter.	
Developed Facilities			   3.91 (0.96) 
Conditions		
α=0.909			 

	 Trail Conditions	 0.651	 3.96 (0.88)
	 Interpretive Displays	 0.736	 3.67 (0.98)
	 Recreation Information	 0.735	 3.91 (0.93) 
	 Availability	
	 Signage Adequacy	 0.658	 3.60 (1.08)
	 Road Conditions	 0.701	 3.60 (1.08)
	 Parking Lot Conditions	 0.642	 4.04 (0.98)
	 The Condition of the	 0.686	 3.69 (1.04) 
	 Developed Facilities	
	 The Trails are Easy to Find	 0.573	 3.71 (1.05)
	 The Condition of the 
	 Environment	 0.694	 4.21 (0.90)
	 Parking Availability	 0.535	 4.34 (0.85)
	 Restroom Cleanliness	 0.525	 3.52 (1.05)
	 Feeling of Safety	 0.579	 4.44 (0.75)
Note. All items measured on a scale of 1-Strongly disagree to 5-Strongly agree; KMO=0.853; Bartlett’s test of 
sphericity, p<0.001.
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Next, each component was averaged across activity type to understand activity-
specific visitor preferences (Figure 2). For the component Natural Environment, which 
refers to physical conditions of the natural environment, Santa Fe Trail enthusiasts 
reported the highest average, while anglers responded the lowest. For the component 
Nature Relatedness, which is the NR-6 scale, campers had the highest averages while 
hikers had the lowest. For the component Primary Activity Achievement, which refers 
to the ability of visitors to participate in and complete their primary activity, Santa Fe 
Trail enthusiasts had the highest averages while anglers had the lowest. Finally, for 
the component Developed Facilities Conditions, which refers to the physical condi-
tion and presence of facilities like bathrooms, trails, and signs, hikers had the highest 
averages while hunters had the lowest. Figure 2 shows that across all activity types, 
Natural Environment received the most positive responses while Developed Facilities 
Conditions received the most negative or neutral responses. Also, Developed Facilities 
Conditions showed the highest preference heterogeneity because it had the highest 
standard deviations.

Figure 2
Visitor Perceptions of Components with Standard Deviation and Error Bars 
Based on Primary Activity Type

Multiple Linear Regression
A multiple linear regression was used to analyze if developed facilities, primary 

activity, nature relatedness, and natural environment components influenced if visitors 
enjoyed their visit. Collinearity was not detected (All VIF < 4.0 [range 1.41 to 1.93] and 
Tolerance > 0.10 [range 0.52 to 0.71]). Overall, the model was statistically significant 
(F(4, 197)) = 67.51, p < 0.001, R2 = 0.58). This finding was statistically significant for 
primary activity (β = 0.69; t = 11.49; p < 0.001). No other component significantly in-
fluenced visitor enjoyment. This suggests that visitor enjoyment is positively influenced 
by primary activity. Of which the scenery, night skies, and sustainability had the high-
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Figure 1. Visitor perceptions of components with standard deviation and error bars based on 
primary activity type. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Bremser et al. 				                                                                             Visitor Use Research at National Grasslands12

est ratings amongst visitors who might not otherwise be able to engage with the unique 
habitat of sand sage prairies.  

A second multiple linear regression analyzed if natural environment, primary ac-
tivity, and conditions of developed facilities influenced nature relatedness. Collinearity 
was not detected (All VIF < 4.0 [range 1.46 to 1.66] and Tolerance > 0.10 [range 0.60 to 
0.68]). Overall, the model was statistically significant (F(3, 198)) = 27.07, p < 0.001, R2 
= 0.29). This finding was statistically significant for natural environment (β = 0.57; t = 
7.89; p < 0.001) and developed facilities (β = -0.23; t = -3.01; p = 0.003). This suggests 
that visitors’ nature relatedness is positively influenced by the natural environment and 
negatively influenced by the conditions of the developed facilities.

NVUM
While the NVUM program has been a useful tool for understanding National For-

ests and National Grasslands visitation (English et al., 2020), aggregating data between 
sites can skew information towards the more popular sites and cause site specific in-
formation to go undetected. For PPAs like CNG, this information loss could impact 
management decisions. When compared to the 2022 NVUM master report (for all 
USFS units) this study shows that CNG has a unique visitor base, with camping being 
the most popular activity which is surprising because the developed campground is 
rarely at capacity even though there are only 12 campsites. Hiking on the master re-
port was the most popular, and fishing did not make the top five (U.S. Forest Service, 
2024d); however, it was ranked fourth in this study. Fishing is a popular activity at 
CNG, and there is an annual fishing derby at the beginning of each summer. Though 
fishing does appear on the 2016 Comanche-Cimarron report, camping does not, and 
hiking is ranked as the third most popular activity (U.S. Forest Service, 2024c). The 
NVUM also loses the ability to ask about site-specific features, for instance, Santa Fe 
Trail Enthusiast ranked third on this study with no comparable statistic in the NVUM. 
It would be useful for NVUM to not aggregate data; however, this is probably the result 
of challenges associated with collecting data at CNG. Even though data is challenging 
to collect, it is useful for assisting managers with decision-making, advancing research, 
and informing future research at National Grasslands. Thus, the NVUM program may 
want to consider alternative approaches that allow for data to be collected and reported 
at each USFS unit. 

Qualitative Survey Questions
The qualitative survey questions resulted in a total of 558 comments from 143 

responses, which were sorted into 17 different codes drawn from previous research 
on visitor satisfaction (U.S. Forest Service, 2016) using deductive analysis and peer 
debriefing (Azungah, 2018). These codes were then separated into three broader cat-
egories, Detracting Conditions (46.59%), Enhancing Conditions (28.14%), and Mana-
gerial Suggestions (23.66%). Detracting conditions of facilities and developed recre-
ational areas were the most common codes (Table 2).
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Table 2
Detracting Conditions of Facilities and Developed Recreational Areas Quali-
tative Analysis

Detracting Conditions of Facilities and Developed Recreational Areas

Category	    Rationale for Category	          Example (verbatim)	    Percent (n)

Facilities	 All detracting built or	 “Some of the roads were	 24.8 (139) 
	 developed for recreational	 partially washed out and	  
	 use areas, i.e. restrooms,	 rough and weeds grown 
	 bathrooms, trash removal, 	 up to the road scratching 
	 trails, and access (roads)	 my vehicle.” 
	
Missing Signage 	 Missing trail, map, or rules	 “There aren't maps from	 11.3 (63) 
or Information	 informational signage either	what I have seen and so 
	 on site or unable to access 	 I didn't know how to get 	
	 through cell service while	 to the next place I wanted 
	 on site.	 to go so we just skipped it.”
	
Controllable	 Resources that could	 "Keep ponds stocked with 	 6.6 (37) 
Natural	 potentially be added to	 catfish and other natural 
Resources	 enhance visitor experiences.	 fishes and keeping out
	  	 invasive species. 
		  Keep ponds clean and free 
		  of cattails and tumble weeds."
	
Missing Educa-	 Missing interpretive	 “Maybe some interpretive	 5.2 (29)
tional Opportun-	 information such as bro-	 signage to learn about
ities	 chures or signage on wild-	 the history and flora 
	 life or native plant species	 and fauna there.”
	
Uncontrollable	 Uncontrollable natural	 “Hot weather”	 2.7 (15) 
Natural	 events 
Resources	
	
Other Visitors	 The Recreation activity	 “Sketchy visitors when I 	 2.5 (14) 
	 or the presence of another	 was there with a group  
	 visitor causing detracting	 of students.” 
	 conditions. 
	
Gas and Oil	 Mentions of gas and oil	 “Oil truck traffic”	 1.6 (9) 
	 as a detraction from the 
	 natural resources.	
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Discussion
The purpose of this study was to understand visitor perceptions, conditions that 

increase visitor enjoyment, and conditions that increase nature relatedness at National 
Grasslands. The results of this study are important because visitor use management 
research focused on National Grasslands has been minimal, resulting in scarce infor-
mation for managers. This study was accomplished using a mixed-method exploratory 
process and began with interviewing managers which informed the development of a 
survey instrument. The survey included quantitative and qualitative open-ended ques-
tions because the manager interviews revealed nuances of visitor experiences that were 
worthwhile examining in depth. The survey was administered using a social media 
approach that was successful but should be used with caution because of several limita-
tions and the increased risk of response bias. 

The primary findings of this study are that visitors reported the highest positive 
perceptions for the natural environment but the lowest perceptions for conditions of 
developed facilities. The open-ended questions revealed that the most common cat-
egory was ‘Detracting conditions of facilities and developed recreational areas,’ as well. 
Showing potential dissatisfaction with visitor use facilities. Multiple linear analysis re-
sults showed that visitor enjoyment is positively influenced by achieving their primary 
activity. Meanwhile, nature relatedness is positively influenced by the conditions of 
the natural environment, such as the sustainability and scenery, but is negatively influ-
enced by conditions of developed facilities.

 Thus, National Grasslands managers could focus on visitor access to the natural 
environment, helping visitors achieve their primary activity, and constructing mainte-
nance plans for developed facilities, especially those facilities that help visitors access 
nature and achieve their primary activity.

Exploratory Studies
This study used an exploratory approach to gather baseline information. Explor-

atory studies are typically conducted for topics with little known information and are 
often paired with multi-method approaches to gain data (Swedberg, 2020). Further-
more, exploratory studies can generate starting points for future research (Alkhalaf & 
Orams, 2021). CNG has had scarce visitor use research conducted, resulting in limited 
understanding of visitor perceptions and ideals. In alignment with past exploratory 
research, this study collected different data types. Managers were interviewed and 
visitors were surveyed using quantitative and qualitative questions. This study helps 
researchers and managers gain insight into visitor perceptions and experiences and 
informs directions for future research.

Visitor Perceptions 
Natural Environment and Nature Relatedness showed the highest perceptions with 

participants ranking both positively. This connects to the finding that ratings of the 
natural environment positively impact ratings of nature relatedness. Managers could 
continue to foster this connection through educational programs that help draw atten-
tion to the natural environment (Sadowski et al., 2022) and offer interpretive events 
designed for visitors to interact with the environment. This is important because this 
will likely increase visitors’ nature relatedness and research suggests that people with 
higher nature relatedness will exhibit pro-ecological behavior (Jain & Singh, 2023). 
By leveraging mechanisms to boost pro-ecological behavior, this will help managers 
maximize their efforts. 
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Across activity types, conditions of developed facilities were rated the lowest, 
which was supported by qualitative responses where “Facilities” was the most com-
mon detracting condition. In general, people seem to be satisfied with their visit, but 
neglected facilities could decrease satisfaction and lead visitors to believe that the site 
is not being well maintained (Colley & Craig, 2019). This could decrease overall per-
ceptions and increase unfavorable online reviews resulting in reduced visitation and 
negative perception formation. 

With most survey takers being non-locals, maintaining a good perception of CNG 
could help increase awareness about the location. Managers could boost visitor experi-
ences by conducting more consistent maintenance, such as for trails, restrooms, and 
the handicapped dock at fishing sites. These maintenance strategies could increase per-
ceptions and increase visitor recommendations. However, these strategies can be costly, 
and it may not be possible to achieve all of them. The results of this study showed that 
nature relatedness is positively influenced by the natural environment and visitor en-
joyment is positively influenced by achieving their primary activity. Therefore, manag-
ers could prioritize connecting visitors to the natural environment and increase visitor 
enjoyment by assisting visitors achieve their primary activity. This could be achieved by 
prioritizing maintenance on facilities that contribute to these goals, such as well-main-
tained trailheads and trails that have signs that engage visitors’ interest and awareness.

Nature Relatedness
Nature relatedness was found to be negatively influenced by developed conditions 

but positively influenced by the natural environment. Nature relatedness tends to in-
crease with nature exposure (Dornhoff et al., 2019) and individuals with higher nature 
relatedness typically spend more time looking at natural features (Chen et al., 2022). 
Therefore, visitors to CNG who can spend more time in the natural environment tend 
to have higher nature relatedness. Because nature relatedness is linked to pro environ-
mental and sustainable behaviors (Aruta & Pakingan, 2022), using indirect strategies 
to increase nature relatedness might increase stewardship of visitors without needing 
to increase staff presence on the site. As nature relatedness can be increased with time 
spent outdoors and education (Sadowski et al., 2022), managers could potentially fa-
cilitate an increase in nature relatedness by increasing educational material onsite such 
as educational signs, easily accessible brochures, and educational programs. Addition-
ally, managers could provide intuitive navigational signage to help visitors quickly gain 
access to natural areas.

Visitor Enjoyment
Visit enjoyment was positively influenced by achieving primary activity. The more 

visitors felt they were able to achieve their primary activity at CNG the higher they 
rated their experience. CNG is surrounded by private land and is perhaps the only 
area where people can enjoy their preferred outdoor recreational activity. This includes 
creating a space for visitors to rest from their travels, picnic, and camp. Meanwhile, this 
space allows locals to recreate in the largest swath of public land in Kansas that gives 
them access to activities like hunting and fishing which are otherwise limited across 
the state. Therefore, it makes sense that the degree of visitor enjoyment and activity are 
linked. By fostering this link and working to maintain ease of access, visitors will likely 
continue to return to CNG. Managers can promote CNG as having the largest area 
of public land in Kansas and that it is a great place for a variety of activities including 
camping, hunting, exploring the Santa Fe National Historic Trail, fishing, and hiking. 
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This will help increase visitation and enjoyment while promoting CNG as an area that 
allows for a variety of outdoor activities.

Social Media
The social media data collection approach employed in this study was successful, 

but it should be used with caution. Initial recruitment centered on identifying accounts 
whose owners had visited CNG in the past. Distribution online allowed the research 
team to more quickly find and interact with potential participants. A limitation in 
distribution rate was caused by the anti-spam rules created on individual platforms, 
meaning a limited number of potential participants could be messaged per day. This 
slows down the process, but maintaining a distribution schedule and noting when ac-
counts were contacted can make this manageable. Additionally, potential participants 
could easily ignore incoming messages or messages could be sent to spam boxes. Initial 
survey attempts were slow until snowball sampling increased. Thus, for direct messag-
ing of potential survey participants, it is recommended to leverage participants to help 
find other study participants. With river sampling for Facebook groups, links could 
be left in appropriate CNG groups (e.g., local hunting, fishing, and camping groups) 
while generally avoiding participants outside of the target population. This method 
does lessen the precision of population targeting, but additional survey questions can 
be used to identify those outside the population, such as past use history questions. 

This data collection approach is transferable to other PPAs that receive low visita-
tion. However, care must be taken when collecting data from social media to avoid 
self-selection bias and to be mindful of populations that might not have ready access to 
the internet (Chauvenet et al., 2020). Self-selection bias can result in a sample popula-
tion that is not representative. Achieving a representative sample population was of 
concern but there is not a reliable method to validate the data because NVUM data for 
CNG is aggregated with Comanche National Grassland and visitor use data at CNG 
has not been collected in the past for research purposes. Potential bias is seen in the 
number of nonlocals that responded to this survey. From discussions with CNG man-
agers and prior NVUM reports, most visitors traveled within a 50-mile radius to visit 
CNG, hinting that most visitors are likely locals. However, nonlocals are more likely to 
post images of their visit to social media than locals (Sinclair et al., 2020), which could 
have resulted in more nonlocal accounts being contacted. Additionally, many of the 
survey respondents reported that they are repeat visitors within the past year (71.56%). 
Despite the limitations of the social media approach, the results are appropriate and 
useful for CNG managers. 

Future Research
Although in-person surveying would be beneficial, it is challenging to find visitors 

at CNG because there are a lot of entry and exit points and many areas are detached. 
There are no locations that receive a steady influx of visitors. However, it would be pos-
sible to distribute in-person surveys at the annual fishing derby. This event attracts a 
large number of visitors to a trio of fishing ponds near the campsite. This survey could 
support efforts to educate and promote this event with visitors to increase awareness of 
CNG and to increase regional economic impact and community vitality.

Future research could also expand on signage and educational materials to un-
derstand how that influences nature relatedness. This would help to gain additional 
insight into the relationships between education and nature relatedness and what types 
of educational displays are most impactful. Future research could also focus on specific 



Visitor Use Research at National Grasslands 17

ecosystem services, recreation, natural soundscapes, and night skies, to understand 
how those influence quality visitor experiences. Also, future research could aim to 
understand how management for multiple sustained use relates to visitor experiences 
which could help at maintaining the mission of the Forest Service.

Limitations
The inclusion criteria for participating in the survey was that the participant had 

to have visited CNG at least once and it did not matter how long ago. This broad time 
range allowed for more participants; however, it also increases the risk that respon-
dents might not fully remember the details of their visit to CNG. A further limitation 
comes from bias of those who post about their visit to social media which may not be 
representative of the visitor population. Social data for CNG visitors is scarce and these 
limitations were realistic for collecting data from past visitors.

Management Implications
The primary findings of this study were that visitors reported the highest percep-

tions for the natural environment, visitor enjoyment is positively influenced by achiev-
ing their primary activity, and nature relatedness is positively influenced by the natural 
environment. Conversely, it was found that visitors reported the lowest perceptions 
for developed facilities conditions, nature relatedness is negatively influenced by de-
veloped facilities conditions, and qualitative survey question responses showed that 
developed facilities conditions detract from visitor experiences. Broadly, managers 
could focus on helping visitors access nature, achieve their primary activity, and pri-
oritize maintenance of developed facilities that help visitors access nature and achieve 
their primary activity. If CNG managers are unable to receive funding for maintaining 
developed facilities, they can provide information about locations where visitors can 
access nature and achieve their primary activity that have developed facilities that are 
well maintained. CNG is an important resource, and it can boost regional economic 
vitality and community vibrancy. Although CNG receives low visitation, managers 
should be aware that CNG has the ability to contribute many societal benefits to local 
communities and to the state of Kansas.

This exploratory mixed methodology has transferability to other National Grass-
lands and PPAs that receive low visitation. Visitor use information is needed at Na-
tional Grasslands and traditional data collection strategies may not be feasible. By le-
veraging social media, baseline information about visitors can be collected. Also, this 
research revealed that collecting quantitative and qualitative data was useful for gain-
ing a more thorough understanding of visitors. Low-visited PPAs are often overlooked 
for research. Thus, it is important for managers at these sites to have knowledge about 
strategies that can be used to boost the visitor experience and stewardship.   
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