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Discussion 

The overall goal of this study was to apply a range of management treatments (i.e., two 

educational signs, a barrier, and a barrier with a educational sign) in conjunction with 

visitor observations, as well as a self-reported survey, to assess the effectiveness of 

treaments for reducing undesignated trail use. Specifically, this study explored the 

following hypotheses: 

H1:  All management treatments would reduce use of undesignated trails from the 

control level. 

H2:  A combination of treatments (i.e., Treatment 5) would be more effective than 

any single treatment in reducing use of undesignated trails from the control level. 

To explore these hypotheses, researchers sampled a total of 25 days over a one-month 

period and observed a total of n = 2232 visitors interacting across 20 trail junctions that 

were selected for sampling by OSMP staff. Additionally, an n = 147 respondents completed 

a paired on-site survey, with a total response rate of 68%.  

One of the strengths of this study was the consistent observation methodology, which 

enabled the researchers to document visitor behaviors at the 20 selected sampling sites, 

representing a system-wide approach to understanding DT and UT use during the 25-day 

data collection period. Several of the sites received substantial amounts of visitor use 

during the sampling period, such as Sanitas, Dakota Ridge, and Sanitarium. The majority of 

visitors were hiking or walking, without a dog, which also correlated with the findings from 

the paired survey data. 

Discussion of Hypotheses Results 

Analysis of observation data suggested that there was a relationship between the 

management treatments utilized in this study and a decrease in the use of undesignated 

trails. The level of effectiveness depended on the type of treatment in place. While the 

resÕÌÔÓ ÏÆ 4ÒÅÁÔÍÅÎÔ ς ɉȰ3ÔÁÙ ÏÎ ÄÅÓÉÇÎÁÔÅÄ ÔÒÁÉÌÓȡ %ÖÅÎ ×ÈÅÎ ×ÅÔ ÁÎÄ ÍÕÄÄÙȟ to protect 

ÔÒÁÉÌÓÉÄÅ ÐÌÁÎÔÓ ÁÎÄ ÍÉÎÉÍÉÚÅ ÅÒÏÓÉÏÎȢ 4ÈÉÓ ÉÓ .ÏÔ Á $ÅÓÉÇÎÁÔÅÄ 4ÒÁÉÌȱɊ ÓÕÇÇÅÓÔÅÄ ÔÈÁÔ ÉÔ ×ÁÓ 

slightly less effective than control conditions, all other treatments reduced use of UTs. 

However, results of chi square post hoc analyses comparing treatment to control 

conditions reveal that only Treatment 5 (combined barrier and education message) 

produced a statistically significant reduction in UT use from control conditions (Table 16b). 

Thus, in regards to H1, the authors fail to reject the null hypothesis on the grounds that 

statistically significant reductions were not produced by all treatments over and above 

control conditions. Further, the authors reject the null alternative of H2 based on results of 
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Appendix C. Undesignated Trail (UT) Surveyor Datasheet 
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questions that have been used in numerous peer-reviewed studies (see Lawhon et al., 

2013; Taff, Newman, Vagias, & Lawhon, 2014; Vagias & Powell, 2011; Vagias, Powell, 

Moore, & Wright, 2014), questions regarding trail behaviors and perceptions of 

intervention treatments (see Park, Manning, Marion, Lawson, & Jacobi, 2008), and 

questions about visitor use preference, history, and basic demographic information. In the 

early development of the survey instrument it was pretested with ~30 undergraduate 

students at a large university; subsequently the instrument was field tested with visitors on 

OSMP properties in May 2015. Pretesting allowed respondents to inform researchers 

ÒÅÇÁÒÄÉÎÇ ÐÏÔÅÎÔÉÁÌÌÙ ÃÏÎÆÕÓÉÎÇ ×ÏÒÄÉÎÇ ÁÎÄ ÌÁÙÏÕÔ ÉÓÓÕÅÓ ÓÏ ÔÈÁÔ ÔÈÅ 0)ȭÓ ÃÏÕÌÄ ÒÅÖÉÓÅ ÁÎÄ 

improve the instrument for data collection in June 2015. Details regarding the survey 

instrument questions can be reviewed in in subsequent chapters of this report and the final 

survey instrument can be found in Appendix L.   

The development of the treatments containing behavioral messaging (i.e., Treatments 2, 3, 

and 5) was informed by an elicitation study with ~30 visitors on OSMP properties in 

October 2014. Elicitation studies involve a small number of respondents, evaluating a 

series of potentially influential statements for effectiveness (see Petty & Cacioppo, 1986; 

Petty & Wegener, 2008). Participants rated nine potential treatment messages, each crafted 

based upon persuasive communications literature (see Cialdini et al., 2006; Ham & 

Krumpe, 1996; Hocket & Hall, 2007; Widner & Roggenbuck, 2003; Winter, 2006). 

Ultimately respondents evaluated: 1) the persuasiveness of the message, and 2) the 

likeliness that the message would influence their behavior to stay on designated OSMP 

ÔÒÁÉÌÓȢ 4×Ï ÓÔÁÔÅÍÅÎÔÓ ×ÅÒÅ ÒÁÔÅÄ ÁÓ ÂÅÉÎÇ ÔÈÅ ÍÏÓÔ ÉÎÆÌÕÅÎÔÉÁÌȡ ρɊ ȰStay on designated 

trails: Even when wet and muddy, to protects trailside plants and minimize eroison. This is 

Not a Designated Trailȱ ɉ4ÒÅÁÔÍÅÎÔ ςɊȟ ÁÎÄ ςɊ ȰTo Protect OSMP Lands: Please Stay of 

Designated Trails. This is Not a Designated Trailȱ ɉ4ÒÅÁÔÍÅÎÔ σɊȢ 

Treatments 

Applying the results of the elicitation study, the following conditions (Treatments 2 ɀ 5*) 

and control (Treatment 1) were developed and employeed for this study (see diagram 

below, and Appendices J-K):  

1. Treatment One ɀ Control ɀ no educational or barrier treatments in place. 

2. Treatment Two ɀ %ÄÕÃÁÔÉÏÎÁÌ ÔÒÅÁÔÍÅÎÔ Πρȡ Ȱ3ÔÁÙ ÍÕÄÄÙ ÈÉËÅÒȱɕ ɀ This sign 

ÒÅÁÄ Ȱ3ÔÁÙ ÏÎ ÄÅÓÉÇÎÁÔÅÄ ÔÒÁÉÌÓȡ %ÖÅÎ ×ÈÅÎ ×ÅÔ ÁÎÄ ÍÕÄÄÙȟ ÔÏ ÐÒÏÔÅÃÔ ÔÒÁÉÌÓÉÄÅ 

ÐÌÁÎÔÓ ÁÎÄ ÍÉÎÉÍÉÚÅ ÅÒÏÉÓÏÎȢ 4ÈÉÓ ÉÓ .ÏÔ Á $ÅÓÉÇÎÁÔÅÄ 4ÒÁÉÌȢȱ  
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 $4 ÕÓÅÒÓ ÁÒÅ ÍÏÒÅ ÌÉËÅÌÙ ɉͯχψϷɊ ÔÈÁÎ 54 ÕÓÅÒÓ ɉͯυψϷɊ ÔÏ ÒÅÐÏÒÔ Ȭ!Ì×ÁÙÓȭ ÁÄÈÅÒÉÎÇ 

to posted messages. 

 Compared to DT users (~12%), UT users (~88%) were more likely to report not 

knowing if they traveled off a DT. Approximately 46% of UT users indicated they 

had not traveled off a designated trail, while 34% indicated they had traveled off a 

designated trail. 20% of UT users were unsure if they had traveled off the DT.  

 Statistically significant differences were found between DT and UT users regarding 

reasons for traveling off trail/on a UT. UT users were more likely than DT users to 

ÓÅÌÅÃÔ ÔÈÅ ȬÁÐÐÌÉÅÓ ÔÏ ÍÅȭ ÁÎÄ ȬÄÏÎȭÔ ËÎÏ×ȭ response options across all items in this 

ÂÌÏÃËȢ -ÏÒÅÏÖÅÒȟ Á ÌÁÒÇÅ ÐÒÏÐÏÒÔÉÏÎ ÏÆ 54 ÕÓÅÒÓ ÃÏÎÓÉÓÔÅÎÔÌÙ ÓÅÌÅÃÔÅÄ ÔÈÅ ȬDoes not 

apply because I only travel on DTsȭ ÏÐÔÉÏÎȟȭ ÓÕÇÇÅÓÔÉÎÇ ÔÈÁÔ ÍÁÎÙ ÒÅÓÐÏÎÄÅÎÔÓ ×ÅÒÅ 

not aware they were traveling on a UT. Among UT users, the most commonly 

selected reasons for traveling off trails were ) ÄÉÄÎȭÔ ÍÅÁÎ ÔÏ ÔÒÁÖÅÌ ÏÆÆ ÔÈÅ ÄÅÓÉÇÎÁÔÅÄ 

trail ɀ (it was an accident) (~45%), and I have done it before and it worked well for 

my visitor experience (~43%).  

 A statistically significant difference was found between DT and UT users in the 

importance they placed on the statement I have no reason to travel off DTs as a 

reason for staying on DTs. This is significantely less important for UT users than for 

DT users, which could suggest those who use UTs have reason or intention to use 

them.  

 A statistically significant relationship was found between UT and DT users and 

whether or not they saw posted signage with messages about trails. Approximately 

77% of DT users indicated they had seen signs, whereas only 59% of UT users had 

seen the signs.   

 The pairing of survey and observation data provided data analysis opportunities 

that allowed for deeper exploration into the relationships between attitudes and 

behavior. For example, a multiple regression model that included the independent 

variables: perceived effectiveness, appropriateness, and difficulty of staying on 

ÄÅÓÉÇÎÁÔÅÄ ÔÒÁÉÌÓȟ ÓÕÇÇÅÓÔÅÄ ÔÈÅÓÅ ÃÏÎÓÔÒÕÃÔÓ ÐÒÅÄÉÃÔ υυϷ ÏÆ ÔÈÅ ÖÁÒÉÁÎÃÅ ÉÎ ÏÎÅȭÓ 

self-reported intent to stay on designated trails.  In this model all three independent 

variables contributed significantly to behavioral intent. However, when using the 

same independent variables in a logistic regression model, this time using actual 

(observed) behavior (use of a DT or UT) as the dependent variable, the predicitive 

ability of the model dropped to 12%. Moreover, in the logistic regression only 

perceived difficulty held as a significant predictor of actual behavior.  
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