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Abstract 

Forest management work can be hazardous. Managers need to periodically close recreation trails 

for safety reasons. Forestry Commission Scotland staff however regularly encounter visitors 

ignoring closure signs.  

This thesis explores the application of persuasive communication approaches to identify visitor’s 

salient beliefs about safety closure compliance; understanding that might then be used to craft 

more effective message signs. The work also aimed to investigate study methodologies that might 

have practical application for managers, beyond a research setting.  

The study was carried out at Forestry Commission Scotland’s Glentress mountain bike trail centre 

in the Scottish borders. The behaviour and behavioural beliefs of mountain bikers were sampled on 

encountering a trail closure. Two alternative methodologies were used and their results compared: 

focus groups and a two stage on-site interview and questionnaire approach.  

Focus groups proved more successful than the two stage interview approach in identifying salient 

beliefs, providing deeper insight into the behaviour and revealing otherwise unidentified beliefs and 

issues. A message sign was then crafted, based on the salient beliefs identified in the focus group 

data. The sign significantly reduced non-compliance with the trail closure, when compared to the 

control. 

The behavioural beliefs of mountain bikers are discussed in relation to trail closure compliance, 

exploring the likely impacts of message elements and persuasion strategies. Recommendations 

are made for crafting further persuasive communication messages for trail closures. The potential 

for further development and application of a focus group study method is discussed. 

Recommendations are made for further research. 
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1. Introduction 

Recreational use of forests in Scotland has grown considerably over recent years. Access rights 

are enshrined in the Land Reform (Scotland) Act 2003 and supported by the Scottish Outdoor 

Access Code (SNH 2004). However, land managers periodically need to close trails to carry out 

hazardous operations. Forestry Commission Scotland (FCS) staff regularly encounter visitors 

ignoring statutory safety signs and entering active work sites. Although ignoring safety signs has 

been observed across many user groups, forest managers cite mountain bikers as particularly poor 

compliers (Huckerby 2009). 

Communication approaches based on the Theory of Planned Behaviour (TPB) (Ajzen 1991) have 

been used for some time in health education to influence behaviours such as smoking (Cole 1995). 

More recently, particularly in the Antipodes and the USA, similar approaches have been applied to 

understand and modify visitor behaviour on outdoor recreation sites (Roggenbuck 1992, Espiner 

1999, Ham et al. 2007). Ajzen’s TPB recognises that personal decisions are frequently not logical, 

but driven by an individual’s own beliefs about the behaviour. Identifying the beliefs that determine 

the behaviour may facilitate more effective communication. 

To date there has been very little documented application of these approaches in Scotland, 

perhaps due to the difficulties in studying non-compliant behaviour over often remote and disparate 

sites. Also, in order for these approaches to be practically useful to managers outside a research 

setting, a cost effective approach would be required that enabled managers to quickly and simply 

sample visitor beliefs and use that information to create effective messages. 
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2. Research Questions and Aims  

Research Aim 

This study investigates whether a simple focus group approach can reliably predict salient 

visitor beliefs about a behaviour, sufficient to generate an effective sign message. 

The study area was a mountain bike trail in Glentress Forest in the Scottish Borders.  

 

Value of Study 

Current poor compliance with safety signage at forest recreation sites in Scotland is a real issue for 

the safety of visitors and management staff alike. This is an important and new area of practical 

research with potentially significant application to outdoor visitor sites in Scotland. Further study 

may allow principles to be extended to other sites, user groups and target behaviours.  

 

Key Research Questions 

1. Can a simple focus group methodology provide sufficient information on visitor beliefs 

about a behaviour to craft effective sign messages? 

2. How reliable is a focus group approach at estimating salient beliefs about a behaviour  

when compared to a two stage structured interview approach as established by Ham et 

al. (2007)? 

3. How effective might the messages derived from focus group sessions around salient 

beliefs be, in actually promoting the desired target behaviour? 
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Hypothesis 

Message signs based on a study of salient visitor beliefs from focus groups, can encourage 

compliance with temporary access restrictions on mountain bike trails in Scottish forests. 

 

This is essentially a pragmatic hypothesis, setting a behavioural problem at its core. It is also 

inevitably influenced by social constructs: the concepts of safety and risk and compliance with 

desired norms. Never the less, looking at individual beliefs will enable constructs to be evaluated 

and challenged. 

Whilst this study follows a deductive approach, due to the many, likely interrelated, variables 

influencing visitor behaviour, inductive analysis also features. 
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3. Literature Review 

3.1. Learning and Development 

3.1.1. Early Behaviouralism 

Behaviouralism’s theoretical roots lie in the work of Pavlov, Skinner and others, centring on 

concepts of conditioning, whereby a desirable behaviour can be elicited by a prior or succeeding 

stimulus (Tennant 2006). Learning that can be measured is viewed as behavioural, even if what is 

actually learned is more cognitive. 

Behaviourist approaches are attractive, not least because there is a clear and functional purpose to 

the learning, which can then be measured by desirable outcomes.  

Learning can take place through associations (Pavlov) and by penalty and reward (operant 

conditioning). Reinforcement is important. Skinner (1938) discovered that the timing of rewards 

and punishments can influence how quickly a new behaviour is acquired. Penalties and rewards 

are unlikely to be appropriate to visitor management in most Scottish forest recreation settings. 

 

3.1.2. Development through Experiential and Reflective Learning 

Behaviourist approaches to learning are primarily associated with outcomes and results. Reflective 

learning is a longer term, iterative or cyclical process for the learner. In a cognitive form it is related 

to personal growth, as suggested by theorists such as Kohlberg in his model of moral development 

(Kohlberg 1986). Kohlberg suggested a cycle of development, starting with fear of punishment, 

progressing through concern over the opinions of significant others and norms and finally concern 

for justice, fairness and self-respect.   



Kolb’s learning cycle (Kolb 1984) suggests a continual interaction between new knowledge and 

experience and prior experience (see Figure 1 below). Jarvis sums up this complex process:  

“Human learning occurs when individuals […] are consciously aware of a situation and respond 

meaningfully to what they experience and then seek to reproduce or transform it and integrate the 

outcomes into their own biographies.” (Jarvis 2003: 67)  
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Redrawn and simplified from Kolb, 1984 

Concrete 
Experience 

Reflective 
Observation 

Abstract 
conceptualisation 

Planning Active 
Experimentation 

Figure 1 – Kolb’s Learning Cycle 

 

Reflective and experiential learning is then a process of internalisation and self development. 

Outcomes are less easy to measure than in behavioural approaches, as progress in 

developmental terms, cannot solely be judged by behavioural responses. Individuals may also 

therefore respond to behavioural requests in different ways, depending upon their stage of 

personal development.   
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3.1.3. Processes of Attitude Change 

Whilst recognising that individuals are at different stages of development, with different beliefs and 

attitudes, what actually causes attitudes to shift? 

A range of “consistency” theories have been offered to explain how individuals make sense of new 

information that conflicts with existing attitudes (Suedfeld 2007). The central idea of these 

approaches is that individuals find it difficult to live with paradoxes and therefore need to adjust an 

existing opinion, if that opinion conflicts with other accepted information. The imbalance needs to 

be resolved. 

Festinger (1957: 19) suggested that new incompatible information creates discomfort: “cognitive 

dissonance”. This discomfort would lead an individual to either change beliefs, or reject the belief 

that was less integrated with their sense of self.  Where new information significantly conflicts with 

strongly held beliefs and sense of self, rejection is likely. As Abelson (1986: 223) suggests – 

“Beliefs are like possessions”.  Interestingly, cognitive dissonance theory also emphasises 

individuals forming attitudes by making sense of their actions, rather than beliefs first influencing 

behaviour. New belief narrative is required to make sense of actual experience (Festinger 1957: 

25-26).  

 

As with theories of reflective learning, this approach assumes some reflection on new information 

or experience in relation to existing understanding, followed by either acceptance and integration, 

or rejection. 

 

 



3.2. Decisions and Behaviour 

3.2.1. Reasoned Action and the Theory of Planned Behaviour (TPB) 

The widely used model of the Theory of Planned Behaviour (TPB)  (Fishbein & Ajzen 1975; Ajzen 

1991) suggests that behavioural intentions are derived from three categories of belief about the 

behaviour:  behavioural, normative and control beliefs. See Figure 2. 

 

Theory of planned behavior model (source: 

Ajzen 1991 cited Ham et al.  2007)  

 

Figure 2 – Theory of Planned Behaviour Model 

 

Effective messages should seek to influence the behavioural, normative or control beliefs that are 

most likely to determine the target behaviour. 

Individual actions and beliefs are not always logical or well informed. Decisions about safety and 

risk are particularly pertinent.  In a study of junior Australian Football players, 94% of players 
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believed it was unsafe to play with injuries but 58% were still willing to do so (Finch et al. 2002). 

Willingness increased dramatically if players believed future team selection would be jeopardised 

by their absence. Group or normative beliefs are important in this instance, as are behavioural 

beliefs – an individual’s personal assessment of the safety risk. Finally, belief in negative selection 

consequences of not playing, make it difficult to make a more logical decision (control beliefs). 

“Intervening factors” may affect the actual outcome, if the context for a behaviour changes after 

forming an intention (Ajzen 1991: 185). This is more likely with normative pressures and weak 

intentions. 

 

3.2.2. Decision Theory  

Decisions are based on an individual’s knowledge of relevant issues and likely outcomes, but this 

“knowledge” is subject to bias. Tversky and Kahneman (1974) found that considered decisions 

may be subject to systematic and predictable errors, through use of inaccurate or inappropriately 

applied personal reference points, or “rules of thumb”.  

Over-optimism is another key issue in inaccurate decision making and particularly relevant to 

hazards and risk. When studying traffic accident risk perception, DeJoy (1989) concluded that 

excess optimism (the “optimism bias”) arises particularly because individuals persistently 

overestimate the extent to which they have control over events.  

The “status quo bias”, named by Samuelson and Zeckhauser (1988), has important implications for 

repetitive behaviour and inertia. Marketeers or policy makers exploit this by presenting their 

preferred outcomes as defaults. Defaults may also be seen to represent norms. 

 

Decision theory is widely used today in marketing, economics and public policy making.  President 

Barack Obama and Prime Minster David Cameron have both been associated with Thaler and 
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Sunstein’s book “Nudge” (2008) which focuses on designing “choice environments” that promote 

the “right” choices and positive societal outcomes (Lewis 2008). Traditional economic models of 

supply and demand, assumed that individuals acted rationally and were well informed. Drawing on 

decision theory, Thaler and Sunstein and others indicate a more complex decision environment but 

one which can be designed and influenced to encourage desired outcomes. 

 

3.2.3. Attitudes to Risk 

Individuals become increasingly risk averse with age, due to learning, experience of actual 

consequences and personal development. Turner and McClure (2003) found a strong negative 

correlation between age and rate of reported motor accidents, due in part to increased risk taking 

behaviour in the young. Males were also significantly greater risk takers; these factors being widely 

used by insurance companies. Hersch (1996) found similar sex and age differences in relation to 

risk, including attitudes towards preventative health care.  

Mountain biking may be seen as a high risk or even “extreme” sport to many, but Appleton (2005) 

and others argue that perceptions about “extreme” sports are often inaccurate; affected to a 

degree by marketeers who would wish to portray mountain biking as higher risk than say horse 

riding. Roberts (1994) and Tomlinson et al. (2005) point to a growing understanding of risk taking 

behaviour in individual (rather than team) sports, as driven not by recklessness but by a range of 

pleasure and thrill stimuli and an interest in self discovery. Experienced participants also use 

experience and skill to mitigate risk (Brymer 2010). 

 

3.2.4. Paternalism and the Moral Right to Influence Behaviour 

Thaler and Sunstein describe manipulating “choice architecture” to favour the “right” outcomes for 

individuals and society as “libertarian paternalism” (Thaler and Sunstein 2008: 5). The rationale 



here is that “bad” choices are still available, free choice is not removed but a degree of paternalism 

is justified for good ethical reasons.   

In the context of this particular study, concern for the safety of mountain bikers, other visitors and 

forest staff is justifiably paternalistic. However, according to Thaler and Sunstein, overt paternalism 

fails to promote desired behaviour.  There is then a need to at least appear more libertarian, to 

avoid a negative reaction from visitors who feel they are being manipulated or directed.  

The same would appear to be true in “opt out marketing” where consumers become dissatisfied if it 

appears that the “wrong” decisions are being made for them. 

 

3.2.5. Social Marketing 

Attempts to improve compliance with safety signs may also be described as Social Marketing. 

Since the 1970s, social marketing has employed social sciences, including behavioural psychology 

together with commercial marketing approaches, to promote behaviours that will benefit the health 

and well-being of the individual or society as a whole (Weinreich 2011: 4). 

According to the National Social Marketing Centre (2007: 10), Social marketing can encompass: 

 

 Community politics & social justice - the citizen vs. the state 

 International development - community / infrastructure development 
 

Reproduced from National Social Marketing Centre (2007)

 Environmental issues - influencing social and societal norms 

 Public health / Health improvement - evidence and utility 

 Social sciences - social and behavioural interventions 

 Marketing - for social causes / social good 

Figure 3 – Scope of Social Marketing 
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3.3. Communication and Persuasion 

 

To influence behaviour in the absence of punitive measures or beyond physical controls, recreation 

site managers need to communicate with and persuade their visitors. 

 

3.3.1. Communication Models 

Shannon and Weaver (1949) developed a now extensively applied model for communication, 

describing the process as involving: a source, a message, a channel (media) and a receiver 

(audience). The approach has been widely adopted by the social sciences as well as being used in 

mathematics and engineering. Others have developed the model further such as Wogalter’s 

Communication - Human Information Processing Model (Wogalter 2006: 51-62) which particularly 

expands on receiver processes, such as attention, comprehension, beliefs and motivation. 

 

 

3.3.2. Delivering an Effective Message 

Hovland led a team in the 1950s, exploring the formulation and presentation of messages and their 

affect on persuasion (Hovland et al. 1957). Although the Hovland approach has been criticized for 

limited consideration of the message context and the learning of receivers (Ajzen, 1992: 8), it still 

represents a useful starting point for message formulation.   

Table 1 provides extracts from Karlins and Abelson (1970), summarising Hovland’s and other’s 

work.  
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Table 1 – Effective messages (after Karlins and Abelson 1970) 

State conclusions “There will probably be more opinion change [….] If you explicitly state 

your conclusions than if you let the audience draw their own.” P.11 

Fear Messages using fear as a motivator may or may not be effective, 

depending upon context. Likely more effective when they “deal with 

topics relatively unfamiliar to the subject” P.9 

One or two sided 

arguments 

“… when you want immediate, though temporary, opinion change 

present one side of the argument.” P.22 

Candour “…being honest with the audience is a good way to gain sympathy.”  … 

if conflicting facts are extremely salient for the audience, failure to 

mention them may be interpreted as a sign that the communicator has 

not carefully considered the other side.” P.25 

 

Turning specifically to hazard warnings, it is generally accepted that warning messages should 

include three elements: information about the hazard, consequences and finally, instructions on 

what to do (Laugherty and Wogalter 1997). Short, succinct messages are more effective than long 

and complex ones (Ibid).  

Laugherty and Smith (2006) also point to the importance of being explicit about the hazard, 

consequences and particularly the instructions for carrying out a desired behaviour. 

Recommendations for the control of dogs under the Scottish Outdoor Access Code (SNH 2004) 

has been criticised for being insufficiently explicit. Requiring dogs to be kept “under close control” 

(SNH 2004: 85)  is open to a range of interpretations by dog owners (Jenkinson 2009).   

A simple “Wet Floor” (hazard only) sign however, may be quite adequate for a recently mopped 

floor in a building. Most receivers will be familiar with the potential consequences of walking on a 

wet floor, don’t then require instructions and the impact of this very brief message will likely be 

much greater than that of a more comprehensive text (Laugherty and Smith 2006: 420). 
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3.3.3. The Elaboration Likelihood Model 

Ideally, a message sender might seek to change the core beliefs and attitudes affecting a 

behaviour, to cause reflective learning to take place. But is this always realistic or necessary? The 

Elaboration Likelihood Model (Petty and Cacioppo 1986; Petty et al. 1992) considers two 

alternative routes to persuasion, based on the relative effort that individuals might make to 

consider a message. 

The so called “peripheral route” to persuasion relies on the context of the message, such as 

recommendation by a respected authority (“prestige suggestion”) or by other association and 

appeal, rather than detailed consideration of the message (Roggenbuck 1992: 149). The peripheral 

route may work where attention spans are limited, or individuals are unlikely to engage deeply with 

a message. Effects and decisions are likely to be short term, as it is unlikely that reflective learning 

takes place.  

The “central route” (Ibid) to persuasion requires attention, consideration of the message, 

acceptance and may result in long term adoption of the message.  “Elaboration” or “effortful 

thinking” is required (Petty and Cacioppo 1986: 151).  Langer et al. (1978) simulated a range of 

communications, using messages that either made sense or did not. They clearly demonstrated 

that illogical or thoughtless decisions were likely unless an effortful response was required. 

 

A wide range of sender, message, channel and receiver variables determine the level of 

engagement.  For example, Petty et al. (1976) proposed that distraction generally reduced the 

receiver’s ability to engage fully and centrally with a message. However, weak arguments may 

become more persuasive when the receiver is distracted as it is less likely that receivers will 

question or present counter-arguments (Petty et al. 1976: 880). 

Fazio (1990) also suggested that where individuals consider the consequences of an action to be 
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low, they are more likely to behave spontaneously, guided by their underlying attitudes rather than 

by considered reflection. 

Ham et al. (2007) argue that messages in the recreation environment should attempt to appeal to 

both central and peripheral routes. Some visitors may engage peripherally with a message whilst 

others, (if provided with and provoked by suitable content) may engage more centrally.  However 

Ajzen (1992: 15) concluded that the peripheral route is quite unlikely to be of use; that at least 

some effort to engage with the message is required to actually impact on intent and behaviour. 

Visitors without sufficient motivation or ability to engage with a message will just “usually leave the 

situation.” (Ibid) 

 

3.3.4. Do Signs Work? 

Signs first need to be noticed to stand any chance of engaging visitors with a message. Rousseau 

and Wogalter (2006: 150) found generally low levels of noticing warning signs. In particular, if 

individuals didn’t initially perceive a risk for themselves, they would be less likely to look for a sign 

to confirm that risk.  As discussed below however, an individual’s ability to accurately identify risk 

for themselves, can be limited (Espiner 2001). Stewart and Martin (1994) looked primarily at on-

product warnings and found again, generally low attention to messages, ignoring of messages 

through familiarity and even some reactive behaviour against warnings. 

Poor engagement with signs in general, what might be termed sign blindness, may in part be 

attributed to familiarity. Familiar images are processed more quickly by the brain than unfamiliar 

ones (Krueger 1975).  Signs in general are seen as familiar and ubiquitous in many environments; 

individuals therefore become habituated to filtering out many signs and paying them little attention.  

Much of human activity is also automatic, through learned “scripts” (Schank and Abelson 1977). 

Seeing many signs without consequences may reinforce a script for, say mountain biking, that 
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requires little consideration of signs. 

Chen et al. (1997) concluded that a high number of un-prioritised and low importance warnings 

could create a dilution effect and reduce perception of hazards.  The research here then suggests 

that sparing use of warnings and signs in general, may improve impact. 

 

Once noticed, a message sign needs to be comprehended – understood by its audience.  In a 

study into compliance with outdoor fire regulations in California, (Cohn et al. 2008) a symbol sign 

approach was compared with personally delivered verbal messages. Symbol signs alone had little 

effect but verbal messages supporting the signs had a significant impact on compliance; a finding 

that clearly supports the Elaboration Likelihood Model.  Johnson and Swearingen (1992) also 

found that symbol only signs were not effective.   

Standardisation and standard application is important for effective sign symbol recognition 

(Peckham 2006). Signal words (such as “deadly, “danger, “caution”) have also been found to be 

useful in quantifying hazards when applied uniformly (Hellier and Edworthy 2006). However, whilst 

an ability to recognise standard meanings and remember hazard associations may aid 

comprehension, this does not necessarily suggest an improved compliance with warnings (Hellier 

and Edworthy 2006: 409). 

 

Signs clearly have limitations and yet in extensive outdoor environments, there are often few 

practical alternative communication channels. Attracting sufficient attention to stimulate 

engagement with the message is a key challenge for managers deploying signs. 
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3.4. Behavioural Psychology in Outdoor Recreation 

“While we can learn much from research in the health disciplines, it seems important, given the 

consequences of exposure to hazards, to develop a research program specifically aimed at hazard 

message effectiveness in recreational settings” (McCool and Braithwaite 1992: 321). 

Whilst the body of research work has grown since 1992 (McCool and Braithwaite), evidence of 

behavioural psychology theory being applied in outdoor recreation settings (and specifically in 

relation to trail hazards) is still limited. 

3.4.1. Trail Hazards  

Espiner (2001) applied the TPB in the study of safety infringements on trail routes over glaciers in 

New Zealand. The study demonstrated limited visitor ability to identify hazards, despite presence of 

warning signs. Signs may have been dismissed due to their location, with no readily perceivable 

risk in sight; however demonstrating unpredictable hazards to visitors at a safe distance is 

problematic. In an earlier study Espiner (1999: 25) found that apart from the hazard of rock-fall, 

over 60% of visitors were unaware of key hazard messages, despite having seen signs; again, 

highlighting the potential limitations of signs. 

In a further study, also on New Zealand glaciers, Hayes (2008) found that non-compliance was 

significantly affected by the site: that it was attractive to not comply; by observed norms: many 

others were also not complying and by a ‘perceived facilitation of the behaviour’: that there were 

apparently no negative consequences associated with non-compliance (Hayes 2008: iv).  

Espiner (2001) and Hayes (2008) both found that non-compliers generally thought their safety was 

in their own control, rather than subject to an external agent such as rock fall; an example of the 

optimism bias, as well as a lack of understanding of the hazards.  Both Espiner and Hayes adopted 

covert observation techniques to evaluate actual, as opposed to reported behaviours. 
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3.4.2. Other Relevant Outdoor Visitor Behaviours 

In a study in a petrified forest in Arizona, visitors were encouraged not to remove petrified wood for 

souvenirs (Cialdini 1993). Signs that explained that “many past visitors have removed the petrified 

wood…. changing the natural state…” were less successful than signs that simply promoted 

positive behaviour. The conclusion here was that dwelling on a negative norm made it easier for 

others to follow a negative example. 

Two successive studies of dog owner behaviour in Hampshire, UK adopted TPB approaches. 

Edwards and Knight (2006) largely used focus groups to establish an initial understanding of 

behaviour including behavioural, normative and control beliefs. The relationship between dog and 

owner proved to be a major influence (Edwards and Knight 2006: 16-17).  A subsequent Sport 

Industry Research Centre (SIRC 2008) project investigated behavioural beliefs further, using a 

questionnaire approach. Beliefs included the accepted norms for dogs being considered under 

control, revealing, among other insights, some disparity between the level of control owners 

thought generally acceptable and the level they considered acceptable for their own dog (SIRC 

2008: 50). Also, behavioural beliefs concerned with clearing up the dog’s faeces, revealed that 

23% of respondents admitted to bagging the material but not disposing of it properly (SIRC 2008: 

29). Reasons behind this behaviour were explored but the issue also perhaps highlights some of 

the limitations of a study approach that asks participants to report a potentially controversial or 

embarrassing behaviour truthfully. 

Johnson and Swearingen (1992) looked at the efficacy of different behavioural trail-side signs. 

Perhaps depressingly, the sanction sign (threatening a fine) was most effective, providing the claim 

was credible; this being the main flaw for such an approach in rural settings, where enforcement is 

often impractical.  

Taking a more conciliatory approach, Vaske et al. (2007) observed that trust in an organisation 

carrying out forest operations, can help to mitigate hostile attitudes towards those operations. Trust 
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was also found to support positive responses to forest fire information campaigns. Approaches that 

help to reinforce a positive image of the organisation and build trust, might then aid behavioural 

compliance. 

 

3.4.3. Sign Compliance Issues in Scottish Forests 

Whilst national UK studies have evaluated public attitudes to the countryside (NFO System Three 

2003), there is little formal data exploring forest visitor behaviour when encountering countryside 

management and access restrictions in the UK. 

Lack of belief in hazards remaining when operations are temporarily suspended, such as at 

weekends and weekdays, is reported to be a frequent issue for forest managers. In Lochaber, 

Forestry Commission Scotland staff reported habitual non-compliance by an organised running 

club, ignoring signs on forest harvesting sites during regular evening club outings (Ireland 2010). In 

this instance, the club’s rationale was that they knew forest work rarely continued into evenings 

and weekends and therefore consistently dismissed warning signs and any potential hazard 

outside work times.   

This issue has been addressed in policy at least, by the forest industry and the Health and Safety 

Executive in the publication “Managing public safety on harvesting sites” HSE (1995):  

“The schedule should ensure that…Prohibition signs are removed if work is suspended, 

e.g. if the contract specifies no weekend working.” (HSE 1995: 11).  

In reality however, signs are often left in place over weekends at many timber harvesting sites in 

Scotland and occasionally, some time after operations have ceased permanently (Ireland 2010).  

A recent initiative by Forestry Commission Scotland attempts to improve safety sign compliance by 

providing additional information to visitors at trail closure points, using temporary poster signs 

(Whitfield 2010). 
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3.5. Methodologies for Sampling Behavioural Beliefs and Developing Messages 

Ham et al. (2007) developed a detailed methodology for applying TPB study to outdoor recreation. 

Their two stage visitor survey observes actual compliance behaviour before investigating visitor’s 

beliefs. For both non-compliers and compliers, a sample size of 25 (total 50) is recommended for 

the first structured interview stage and 50 (total 100) for the second (questionnaire) stage. The aim 

is to identify strong salient beliefs, focussing particularly on those that differ between the compliant 

and non-compliant group and then to craft sign messages that target those beliefs. 

Ham et al. (2007) maintain that audience beliefs are quite specific to the site context; message 

approaches that work on one site might not on another. At the scale of FCS forest operations and 

with the dispersed nature of forest visitor sites, specific messages would be impractical in most 

locations.  In addition, the approach centres on the need to actually observe compliance or non-

compliance without influencing the behaviour,  presenting significant practical study challenges. 

 

Focus groups may offer an alternative approach, now being widely used in a range of settings from 

product development and design, to front-end evaluation of museum exhibits. Perhaps the most 

relevant examples of focus group application are in the development of public health campaigns. 

Gupta and Dwyer (2001) used smoker focus groups to form a campaign for smoke free homes. A 

range of message themes demonstrated persuasive potential, including child health in smoker 

houses and messages that still respected the smokers themselves. Reister and Linton (1998) used 

focus groups to evaluate the effectiveness of a message prior to implementing a successful 

smoking prevention campaign, targeting adolescents. 

Goldsworthy and Kaplan (2006) used focus groups to assist in the development of warning signs 

for birth defect risks associated with pharmaceuticals. The study however focussed more on 

symbol design, design preferences of the group participants and what they thought might be 

successful designs, rather than on their own behavioural attitudes.  
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4. Methodology 

A key challenge and aim of this research, was to devise a practical methodology, likely to produce 

reliable results and effective messages, but simple enough to be able to be applied at a range of 

sites. The two stage interview and questionnaire approach developed by Ham et al. (2007) was the 

subject of a short informal investigation in Glentress forest by Taylor (2008). This pilot work 

confirmed likely difficulties for application of the method in a management context in Scotland, due 

largely to the difficulty of cost effectively studying sufficient compliers and non-compliers on often 

low footfall forest trails. Focus groups were suggested by Taylor (2008) as possibly a more 

practical approach.  

In developing a study method that might be less dependent on actual field observation of 

compliance, it is important to recognise that visitor’s reported behaviour may be significantly 

different to their actual observed behaviour. Espiner (2001: 170,173) found self reported non-

compliance at only 24% but actual non-compliance at 40%.   

 

Focus groups offer potential to go beyond the headline self reported, or even observed behaviour 

and explore in depth, salient beliefs behind behaviour. Bryman (2008: 475) cites the advantages of 

focus groups, including the ability to explore reasons for beliefs held, aided by participants 

challenging each other. Focus groups can enable researchers to “study the ways in which 

individuals collectively make sense of a phenomenon…” Bryman (2008: 476). This collective 

reasoning also appears appropriate for recreation contexts which are often group based, rather 

than isolated individual experiences. For these reasons, focus groups were finally selected for the 

main method in this study. 

It was also important to provide some measure of the reliability of the main method (focus groups). 

An initial structured interview approach, followed by a self completed questionnaire was therefore 
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used to validate or triangulate the main focus group results. This two stage interview and 

questionnaire approach largely followed that formulated by Ham et al. (2007). 

Finally, it was necessary to test whether the salient beliefs sampled from the focus groups could 

actually produce an effective message sign, impacting successfully on the target behaviour – in 

this case compliance with an access restriction for safety.  A sign was produced and a simple 

quantitative study used to evaluate compliance. Results were then compared against a control.  

In order to complete the whole study in a realistic timescale, these three related studies (focus 

groups, interview method and quantitative evaluation) were scheduled to take place over four work 

stages, with some activities combined, as illustrated in Table 2 below. For example, the structured 

“elicitation" interviews took place at the same time as the compliance count for the quantitative 

study control. 
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Table 2 – Study plan 

 

Stage 

Quantitative 
study  

Visitor compliance 
with access 
restriction 

Structured 
interview  & 
questionnaire 
method  

Identify salient beliefs 
to compare with 
results from Focus 
Group method 

Focus Group 
Method  

To identify salient 
beliefs to target in 
sign message 

 

1 Control.  

Observe 
compliance 
(statutory closure 
sign only) 

n = 100 minimum 

“Elicitation” Study 
interviews  

(After Ham et al. 
2007) Paired 
questions regarding 
Behavioural, 
Normative and 
Control beliefs 

Recruit focus 
groups  

2x compliers, 2x 
non-compliers 

The first 25 of each observed 
compliers and non-compliers are 
approached to interview for 
Elicitation Study. 

The Control compliance count is 
undertaken concurrently 

On two randomly selected Focus 
Group days, the first 8-12 observed 
compliers and the first 8-12 non-
compliers are invited to join a Focus 
Group that day. 

 

2   Hold focus 
groups 

 

Compliers / non-compliers attend 
separate groups.  

 

3   Analyse and use 
Focus Group 
data to craft 
message sign  

Beliefs of groups of compliers 
compared with those of non complier 
groups.   

Salient beliefs identified. Message 
sign created. 

4 Sign Evaluation. 
Place message 
sign. Observe 
compliance.  

n = 100 minimum  

Compare 
compliance rate 
with Control.  

 

Theory of 
Planned 
Behaviour (TPB) 
Questionnaire   

(After Ham et al. 
2007)  

 TPB questionnaire: The first 50 of 
each observed compliers and non-
compliers are approached to 
complete the questionnaire, 
evaluating the short-listed beliefs for 
their potential to persuade. 
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4.1. The Study Site 

Given the need to cost effectively observe actual visitor behaviour, a busy site was required. 

Glentress, near Peebles in the Scottish Borders, is part of the “7 Stanes” mountain bike project and 

has the highest visitor numbers of any forest recreation site in Scotland (EKOS & TRC, 2007). 

Glentress then held the greatest potential for a successful study: sufficient visitors to observe 

behaviour within a reasonable study time frame. 

The more difficult bike routes attract more proficient riders and anecdotal evidence from site 

managers across Scotland suggests that more proficient, regular riders are more likely to risk 

ignoring safety messages than near novices, on easier trails. Mountain bike trail grades range 

between Easy, Moderate, Difficult and Severe. Severe grade riders are fewer in number than 

Difficult grade riders.  A “Difficult” grade route was therefore selected at Glentress. 

 

4.2. Quantitative Study – Visitor Compliance with Access Restriction 

Visitors were assessed twice at the same point of an access restriction: first during late-May to 

mid-June 2011 as a control, without the message sign and then again in August to September, 

with the message sign. For each of the control stage and the subsequent sign evaluation stage, 

four week days and two weekend days were sampled. 

A single survey point was identified to apply an access restriction (trail closure). The point was 

selected where visitors could be observed deciding to comply or to ignore the restriction and 

continue past the closure. An Intermediate grade route was available as an alternative for 

compliers, by slightly back-tracking. This was route was however not specifically signposted as a 

diversion for the closed trail. 

The closure was indicated by a statutory “Forest Operations” (yellow triangle) sign and “No 

Unauthorised persons beyond this point” sign, plus orange plastic barrier netting (see Figure 4 and 



Figure 6).  The latter was included in the installation following a pilot study (Appendix I). For the 

sign evaluation stage, the message sign was added in the centre of the previous assembly (Figure 

5).  
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Figure 4 – Sign assembly for control 

Figure 5 – Sign assembly with message sign 

 

  

 

 

Figure 6 – Statutory Warning Signs used at closure point 



The survey point was located at the start of the climb up to the very popular “Spooky Wood” trail, 

ensuring a low speed of approach and a natural pause point for riders to consider the signs. This 

location and low rider speed also allowed the surveyor to easily approach for interviews after 

observing compliance. The surveyor was dressed as a mountain biker - “invisible” enough not to 

affect the behaviour of visitors but also able to approach visitors easily and safely after observing. 

A picnic table (see Figure 7) was already located at the survey point, helping the lingering surveyor 

to appear unremarkable to approaching riders. Crucially the surveyor was not portrayed as an 

official or member of the site’s management team. 

 

Figure 7 – Survey and observation point 

There was no actual work site hazard behind the trail closure point.  This enabled the site, survey 

point and timing to be selected to suit the study, rather than being dependant on the location and 

timescale of an actual forest operation.  After observing behaviour, the surveyor needed to tactfully 

explain that the sign was a “dummy” and explain the study. Visitors were then of course able to 

continue on the trail, past the sign.  
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It was essential for the surveyor to exclude any visitors from the study who had witnessed the 

surveyor speaking to other riders. After speaking to a group of riders, the surveyor would resume 

his position at the bench and only then re-start counting and interviewing once riders who had 

observed his activity had cleared the area. 

 

Current “best practice” would be to provide advance warning of access restrictions and trail 

closures at car parks, trail heads and online, thus enabling users to plan ahead and perhaps 

consider an alternative route (Paths For All 2010: 51). To avoid real disruption to a substantial 

number of visitors during the course of the study, advance warnings were not provided here. It was 

recognised that this created an abnormal scenario that would likely result in non-compliance levels 

exceeding that which might be expected for a normal trail closure. This however was not 

considered to be a serious limitation, given that the study aims focussed on exploring relative, 

rather than absolute measures of compliance. 

A research assistant was recruited to carry out the majority of the trail based fieldwork – the 

observation of compliance and subsequent interviews and questionnaire dispensing. The author 

designed the approach, ran the pilot and trained and supervised the assistant. 

 

4.2.1. Sample Size and Frame 

EKOS & TRC (2007) estimated 186,918 annual mountain bike visits to Glentress and increasing.  

However, they also found a high proportion of repeat visitors - returning on average almost four 

times a year. Around 70% of visitors to Glentress were reported to use Difficult grade trails.  A 

rough estimate for the total annual population of individual visitors in the target population might 

then be: 187K  / 4  x 70% = 33K.   

Salant & Dillman (1994: 55) indicate that a sample size of around 100 may typically return a 

sampling error in the region of 10% for this size of population. In reality, the quantitative sample 
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size was largely determined by the length of site time required to achieve the target samples for 

the Elicitation Study and the TPB questionnaire. Setting a minimum number for the quantitative 

sample was therefore appropriate, with the surveyor simply continuing with the count for as long as 

he was on site.  In the event, 289 riders were counted during the control and then 280 with the sign 

in place. 

Advance sampling of observable variability in the population that might affect behavioural beliefs 

(perhaps age, sex etc.) was considered impractical. Targeting a fairly experienced group (Difficult 

grade trail riders) would in any case have helped to reduce variability.   

Ensuring that the sample frame included both week days and weekends and continuing through 

whole days, was also intended to reduce coverage error between the sample frame and the target 

population, as highlighted by Salant & Dillman (1994: 16). 

 

4.2.2. Analysis 

The quantitative compliance data was expressed as percentage compliance with the desired 

behaviour.  To determine whether the sign evaluation study results were significantly different from 

the control, Chi Squared statistical tests were applied. 
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4.3. Focus Group Method 

Four groups were used, aiming for six to eight members in each. Compliers and non-compliers 

were assigned to different groups to allow comparison. Espiner (2001: 170,173) reported an 

inconsistency between reported behaviour and actual behaviour. In order to segregate actual 

compliers and non-compliers, group members were recruited on-site, after observing behaviour.  

The group sessions were held at the Glentress ranger base, a central location just off the main car 

park and across from the Hub Café. Times were scheduled for 1pm and 4pm to coincide with a 

lunch break and the likely end of a riding day. A small incentive was offered to attendees: a 7 

Stanes branded mug or a 7 Stanes neck warmer (retail value £10 –£12). 

Recruitment difficulties, with only around 25% of those who agreed actually attending, resulted in 

actual participant numbers ranging from 2 to 4 per group. Poor attendance is a common factor in 

focus group recruitment (Bryman 2008: 488). 

Group discussions lasted around 45 minutes and were moderated by the author. The Group 

questions were structured around the TPB model, probing behavioural, normative and control 

beliefs. The approach was first tested on a pilot group. The Focus Group Moderator’s Guide is 

provided in Appendix II.  

 

4.3.1. Transcription and Analysis 

Discussions were recorded on a digital audio device and video. Discussions were fully transcribed 

in MS Word and a coding system developed to identify meanings, after repeated listening. The 

video was used to attempt to identify non verbal communication cues (Bell 2005: 164-165). 

The incidence of expressed coded beliefs was scored, revealing the most commonly expressed 

views. Relationships between coded beliefs were also mapped to aid broader understanding.  



The most salient beliefs were short-listed for use in sign messages, particularly focussing on any 

clear differences between the beliefs of compliers and those of non-compliers. Some less 

frequently expressed views were also included if the process had revealed them to be important or 

likely useful. 

 

 

4.4. Structured Interview and Questionnaire Method  

This two stage approach to understanding salient visitor beliefs was essentially validation for the 

main method of interest – the focus group approach. It followed the methodology set out by Ham et 

al. (2007) and was carried out at the same time as the quantitative study of compliance. 

 

4.4.1. Elicitation Study 

During the Control field observation, a target of 25 observed compliers and the same number of 

observed non-compliers would be approached to participate in a short interview.  

 

Figure 8 – Surveyor carrying out Elicitation Interviews 
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Actual numbers interviewed were below target at only 23 compliers and 19 non-compliers, due to 

time constraints. Interviewees were asked paired questions, probing behavioural, normative and 

control beliefs. The interview forms are provided at Appendix VI.  It was essential that the 

questioning approach aimed to be as non judgemental as possible about the behaviour, to avoid 

stock answers and to encourage honesty.  

The selection of visitors to interview was a non-probability approach or “opportunity sample” (Bell 

2005: 146), purposely ensuring coverage of both compliant and non-compliant visitors. Sample 

size was as suggested by Ham et al. (2007: 14), based on experience of likely “saturation”, after 

which no new views are likely to be heard.  

Interviews were transcribed in MS Word and a coding system developed to identify meanings.  

Expressed beliefs were grouped into themes according to shared meanings, their frequency of 

appearance in interviews scored and then analysed for the most strongly held and shared opinions 

within the subsets of compliers and non-compliers. 

 

4.4.2. TPB Questionnaire 

Using the Ham et al. (2007) methodology, the most important beliefs identified in the Elicitation 

Study were selected for the TPB questionnaire, which explored the relative strengths of these 

beliefs amongst the compliers and non-compliers. This also presented an opportunity to further 

evaluate the key shortlisted messages from the focus groups. Additional questions looking at 

selected focus group beliefs were therefore added to the primary questions derived from the 

elicitation interview work. 

Ham et al. (2007: 23), suggests a sample of 50 of each compliers and non-compliers. Actual 

numbers of questionnaires completed was again below target for non-compliers (only 22) due to 

time constraints. 
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Ham et al.’s methodology continues this second stage sampling, still in the absence of a message 

sign. Here however, the TPB questionnaire was necessarily undertaken at the same time as the 

evaluation of the message sign. The presence of the sign was then likely to influence not only 

behaviour (likely narrowing the range of non-compliers sampled) but also possibly the 

questionnaire responses.  

Non-compliers recorded at this second stage, would then be the visitors for whom the message 

sign had not succeeded, rather than (as in Ham et al.’s methodology) including visitors with 

potential for further influence. This shortcoming was accepted as a necessary compromise and 

likely still providing useful data on attitudes of residual non-compliers, compared to the compliers.  

The compliers here then included those who would have likely complied anyway, without the sign 

and those who may be assumed to have been successfully persuaded to comply by the sign. The 

sample attitudes of the elicitation interview group cannot be directly compared with the sampled 

attitudes from the TPB questionnaire group. That however is not a main feature of the Ham et al. 

approach, which concentrates on short listing and then evaluating the salient beliefs that hold the 

greatest potential for persuasion. 

 

 

4.4.3. Dealing with groups 

Many riders visit with others rather than on their own.  In a group or pair, a single individual was 

interviewed for the Elicitation Study in as near to isolation as possible, avoiding a group rather than 

individual response. It was important that the interviewee did not feel influenced by others, which 

may have affected responses. The same applied for the TPB questionnaire – asking for individual 

rather than group responses. 
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4.5. Sign Creation Process 

This stage followed the focus group analysis, looking exclusively at that data, rather than that from 

the structured interviews.  However, prior to final message selection, results from the structured 

interviews were also considered. Should the interview approach have revealed compelling or 

conflicting evidence, message selection would have been reviewed. 

Section 3.3.2 referred to primary guidance for creating effective messages. Current “best” practice 

for text and design of effective signs is provided in a range of literature, including Moscardo, 

Ballantyne and Hughes (2007: 35-67). Ham et al. (2007: 31-34) also provides guidance on 

developing messages based on target beliefs. Techniques such as using provocative titles, 

encouraging effortful thought, active verbs, personally addressing the reader, maintaining 

readability at around a nine year old level and so on, were applied in authoring the message and 

applying an appropriate graphic design.   

A professional graphic designer prepared the final sign, based on a detailed brief (Appendix IX). 

 

 

4.6. Potential ethical issues 

Whilst studies concerned with influencing visitor beliefs and behaviour may raise ethical questions, 

in this case the motivation is morally defensible: improved compliance with trail closure signs would 

reduce safety risks for visitors and forest staff. 

Hayes (2008) and Ham et al. (2007) concluded that covert observations are essential in the 

collection of accurate data. This does present some practical as well as ethical challenges. Hayes 

ensured that the researcher remained visible to visitors but positioned as not to appear to be 

judging behaviour.  
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For this Glentress study, subsequently approaching visitors to interview and explain the fictitious 

closure did necessitate explanation of the study.  Very few visitors objected to the method. Skill in 

approaching and sympathetically explaining the study to visitors was important. Visitors also had 

the option of non-participation with further stages. 

The anonymity of respondents is respected in this paper and through the collection of only non-

attributable information.  
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5. Results and Analysis 

5.1. Focus Group Outcomes 

5.1.1. Key findings 

Shared belief codes were generated from full focus group transcripts.  The incidence of coded 

beliefs expressed were then recorded by individual participant, permitting the most commonly 

expressed views (by compliers, non-compliers and both) to be indentified (Appendix III). A diagram 

showing the axial coding (relationships between codes) is also provided in Appendix IV. The most 

significant codes, particularly those demonstrating likely differences between compliers and non-

compliers are listed in Table 3 below: 

Table 3 – Focus Group Outcomes 

[Highlighting indicates shortlisted beliefs for message sign.] 

Highest scoring codes Rationale for selection / non selection for message sign 

I make my own judgements (and I 

generally question signs) 

This attitude was universal among non-compliers and not 

uncommon among compliers. Expecting that users will exercise 

their own judgement should then be considered as a key 

principle for message formulation. 

However, being told to trust and not exercise judgement is 

unlikely to work with experienced non-compliers. Messages 

have to be believable; they will be questioned by users who will 

evaluate messages against their personal prior experience of 

signs, often being poor indicators of real risk or hazard.   

I seek an explanation - extent/ nature 

of operation. (Often linked to 

judgement - belief in the sign message 

and its current validity) 

Key in supporting reasoned judgements and message 

credibility. 

I would proceed past signs but would 

be careful (extra caution) 

Non-compliers consider themselves competent at assessing 

risk. Challenging this assumption may be seen as personal 

criticism and is therefore unlikely to be successful. 
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Signs may not be current A significant factor for many users, based on prior experience 

and a particularly strongly held view by non-compliers.  

Specifying dates and confirming whether the sign applies at a 

weekend were clear positive suggestions. 

Forest operations are high risk Although discussed frequently when prompted, forest operations 

are perhaps a poor deterrent. Riders have no interest in them, 

don’t tend to find them personally threatening and are often 

unbelieving of actual work taking place.  

Even those who have seen operations and consider at least 

some aspects to be dangerous, can still see them as not 

personally threatening. Again, riders rate their own ability to 

judge risk when they see it. Even compliers were not always 

very affected by personal hazard as a significant factor in their 

decisions.  

It is perhaps unrealistic to expect to influence users on this topic 

given their general disinterest in the issue. Believable messages 

may also be unsustainable, given that riders are likely to 

continue to experience what they consider low-risk operations 

(contrary evidence) in future. 

  

It would be Easy to retreat if we came 

across… 

Non-compliers proceeding on a closed trail may come across 

impassable obstacles – an issue raised by “conditional 

compliers”, i.e. those who exercise judgement and comply, or 

otherwise, depending upon circumstances. 

The possibility of perceived likely easy retreats were a common 

reason for continuing for non-compliers and the prospect of a 

difficult retreat, a common reason for compliers to abide by the 

closure. 

  

Avoid damaging the trail.  This was raised as an issue when riders thought the closure was 

due to active trail maintenance or due to the trail being damaged 

and vulnerable. Self and common interest supports compliance 

– a shared interest in the future of the trails. This is not however 

an appropriate rationale for a forest operations (non trail work) 

closure. 
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Support trail builders Compliance may in some way be seen to help the work of the 

trail builders. Again, a shared interest in the trails and even 

perhaps “prestige suggestion” – the builders being held in high 

esteem. 

Avoid annoying workers  Likely weaker support for general workers than trail builders but 

some practical support and sympathy was expressed. The 

negative frame could also be turned to positive: “support 

workers”. 

Wanting to avoid annoying workers was for some, a genuine 

desire to do the right thing but for others, more about avoiding 

an unpleasant conflict. 

  

Didn’t know options / no diversion or 

prior warning 

This study situation was contrived; diversions and advance 

warnings are normally standard practice and were deliberately 

excluded here.  

Set on doing (this trail) Spooky Wood Linked to above – prior warning would have enabled users to 

make alternative plans. Extremely determined users are 

however going to be difficult to influence. 

 

Lower scoring but important 

codes 

Rationale for selection / non selection for message sign 

Trail maybe impassable Only raised by compliers. If impassable, retreat is essential (see 

ease of retreat code above). 

  

May be unexpected trail hazard Not discussed often but potentially useful as a safety concern, 

implying rider enjoyment may be impacted by worry. Arguably 

this issue raises greater self interest and is more believable than 

a safety risk from forest operations. 

No one will be out looking for you / the 

workers won’t be expecting to see you  

Closed trails are “off limits” and the normal duty of care for users 

won’t apply. Likely similar impacts to the code above. 

  

Positive signs Users preferring positive rather than negative “telling” signs. 

Only raised by non-compliers. 
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5.1.2. Further Observations and Cues for Message Sign Development 

The following additional conclusions were also drawn from the focus group analysis. (Quotations 

presented are taken from the focus group transcripts.) 

Similar beliefs  

Beyond the extremes of highly motivated non-compliers and habitual compliers, a majority of both 

compliers and non-compliers appeared to hold similar beliefs. Context for a particular decision was 

key: Are they familiar with the area? Are they aware of other trail options? Are they local or have 

they travelled? How motivated are they to do that particular route on that particular day? The 

following quotations are from compliers: 

“…if it was a different forest and somewhere I’d never been before, I might have felt, what 

the hell, that’s the route, I’ll just go.”   

“… a judgement call, that on occasions it can be alright.” 

These users may behave quite differently in different circumstances.  They appear open to 

persuasion but based on reason. They make their own judgements based on the facts presented, 

measured against their prior experience of similar situations and consequences. Influencing core 

beliefs, particularly their right to question, will be difficult and perhaps only successful after 

repeated reinforced experiences of bad outcomes from non-compliance. 

Group effects on decision making 

There may be some significant differences in attitudes within groups or between pairs of riders out 

together. There will often be discussion about whether to comply or not at a trail closure point. 

Group members will try to persuade each other but eventually they will agree to a common course 

of action and stay together. Their own attitudes may coincide sufficiently to at least accept the 

group decision on this occasion but this doesn’t necessarily imply common beliefs. Peer influence 
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was also not limited to attitudes within the group; seeing other unknown riders not complying also 

encouraged non-compliance.  

“If they’re going through then  I’ll have a go as well.” 

The non-complier groups were more likely to be influenced by the actions or attitudes of others, to 

some extent. Despite stressing the importance of making their own judgements about compliance, 

rather than believing signs, none specifically said that they would always make up their own mind 

and were not influenced by others. 

Be careful – “I would proceed past the sign but with extra caution.”  

Both non-complier groups said they would be more careful. Three quarters of group 5 also said 

they would quickly forget the closure they had just crossed, and yet didn’t seem to notice the 

inconsistency between those attitudes.  

“Pretty much forgotten about it after a couple of pedal strokes.” 

The memory of there having been a warning sign was probably less important than their belief in 

their own ability to identify and assess risks should they come across them. 

Travel distance and fixed objectives 

Those who have travelled a long way or visit the site infrequently, are much more likely to be 

inflexible about changing plans, if their objective is seen as very desirable. A much more difficult 

audience to influence. 

“We travelled quite a long way to come down here today … if it’s a highlight to ride the top 

of the red, you’re much more likely to go through the sign.” 
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Management “failures” provide further justification 

Non-compliers used failures in what they considered trail management protocol (no diversion, no 

advance warning etc.) to further justify their decision, even if they had personal knowledge of 

options and the absence of a diversion was therefore not an issue.  They viewed the managers of 

the trail to have failed - broken their code, diminishing the validity of the closure and making it more 

acceptable not to comply.  

“…lack of advance warning that we’d expect (was) one of the reasons why we decided to carry on.” 

Being agreeable 

Some focus group participants, mostly in complier discussions, may have been motivated to 

present a sanitised version of beliefs. Presenting mountain bikers in a reasonable light may be 

important to them. Some groups wanted to agree with each other more than others. Group 3 

(complier) particularly wanted to be generally agreeable and positive.   

Other management suggestions  

Compliant participants did point out the absence of the “story” of the Glentress trails in any media 

on-site. Presenting who was involved in developing the trails, in an engaging way, may, they felt, 

encourage users to consider the effort that has gone into providing them with a good experience 

and increase the reputation of site managers. 

They also suggested that explaining forestry activities to users would be beneficial. This message 

is perhaps less appealing than the trail story but for those with no understanding of the business of 

forestry, compliers felt that this too may build an appreciation of the context for their activity and 

help support compliance.  

Both compliers and non-compliers also occasionally expressed a concern that non-compliance 

might trigger loss of access to the trails.  



 40

 

5.2. Message Sign Development 

Two shortlisted message sign texts were devised (Figure 9), based on the highlighted coded 

beliefs above. The detailed brief for the design project is given in Appendix IX . 

Key cues for text formulation included: 

Short, easy to take-in messages. Lack of any engagement with signs was demonstrated as a 

frequent issue through the pilot study and first round of field work, suggesting that messages need 

to be easily understood and quickly accessible.  

Avoid patronising and arguments that lack credibility. The target audience is experienced and will 

question messages. 

Sustainable and honest messages. To build credibility beyond this single experience, the message 

needs to be both believable and honest. Honesty can also promote sympathy (see section 3.3.2). 

Realistic messages. Taking account of and discussing a rider’s potential motivations for not 

complying, demonstrate understanding and realism but need to be balanced against potentially 

trivialising the behaviour. Messages that are too “understanding” may be seen to condone non-

compliance. 

 



Figure 9 – Designed message signs – Option A and Option B 

Option A Option B 

 

 

5.2.1. Final Sign Selection 

The two shortlisted signs were re-evaluated against the focus group evidence. Option A is arguably 

a more obvious message but resulted from a discussion between two members of only one focus 

group. Although a more complex message to articulate in text and graphics, Option B was more 

significantly grounded in the data and was so chosen for onward study.  
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5.3. Structured interview and questionnaire method outcomes 

5.3.1. Key findings – Elicitation interviews 

Shared belief codes were generated from elicitation interview forms.  The incidence of coded 

beliefs expressed was used to evaluate those most commonly mentioned (Appendix VII). The most 

significant codes are listed here in Table 4, again focussing on common and differing views 

between compliers and non-compliers: 

Table 4 – Elicitation Interview results 

[Highlighting indicates shortlisted candidate beliefs for the TPB questionnaire.] 

Compliers Non-compliers Belief label 

(n=23) (n=19) 

Rationale for selection / non selection 

Behavioural Beliefs      

      

Q1. What do you see as the advantages or good things that might come out of abiding by this trail closed sign today? 

Safeguards access to trails 
3 13%     

Not truthful / not viable threat 

Avoid trail damage / in the interests of trails 
3 13% 3 16% Only applies to trail and not forest 

operations 

Prevents accidents (mostly us but also others) 
8 35% 8 42% 

High score. Obvious response? 

Prevents injury by forestry operations 
11 48% 2 11% Non-compliers considering forestry hazards 

less often 

Shut for good reason 
6 26% 1 5% 

  

Not getting in way of workers 
1 4% 3 16% Practical approach. Connection also with 

normative question – see below 

Avoid conflict with FC 
3 13%     Actual conflict/ contact is unlikely so not 

viable to suggest it is 

     
 

Q2. What do you see as the disadvantages of abiding by this trail closed sign today?  

Disappointment 
16 70% 6 32% 

Obvious  

Set on doing Spooky 
    9 47% 

Not possible to alleviate/ influence 

No prior info (we’d expect this) 
2 9% 2 11% 

Normal good practice would address this 

No diversion/ alternatives/ get lost 
4 17% 4 21% 

Normal good practice would address this 

Have to change plan 
3 13% 3 16% 

Not possible to alleviate 

Travelled long way 
    3 16% 

Not possible to alleviate 
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Compliers Non-compliers Belief label 

(n=23) (n=19) 

Rationale for selection / non selection 

Normative Beliefs      

      

Q3. Who do you think would support or approve of you abiding by this sign and riding another trail instead (people or groups, 

whose opinions you value)?  

Authority – Forestry Commission/ 7 Stanes / The 
hub/ local manager 

20 87% 17 89% 
Obvious - shared opinion 

Forest workers 
3 13% 5 26% Higher scores from non-compliers. Likely 

common appeal above the employer. 

Trail builders 
    3 16% Compared to workers above, only 

mentioned by non-compliers 

Mum / wife 
4 17% 5 26% Unlikely a successful sign message 

candidate without trivialising 

Most others 
3 13% 1 5% 

Interesting but not compelling evidence 

Other riders 
3 13% 3 16% 

Interesting but not compelling evidence 

 
    

 

     
 

Q4. Who do you think would object to or disapprove of you abiding by this trail closed sign? Who would think it better to 

ignore it? (people or groups, whose opinions you value) 

Someone in our group / my friends 
5 22% 7 37% Recognises importance of peer pressure in 

groups. Both compliers and non-compliers. 

No one 
2 9% 5 26% 

  

 

Control Beliefs      

      

Q5. What factors or circumstances make it easy for you to abide by this trail closure today? Things that make it easy for you to 

change your plan, turn around and do another route. 

Advance notice 
10 43% 4 21% 

Normal good practice would address this 

Diversion/ info on alternatives– Map etc 
14 61% 14 74% 

Normal good practice would address this 

Attractive alternatives 
3 13% 2 11% 

Not always possible and not here 

I know alternatives 
6 26% 4 21% 

  

Explanation - reason for closure 
5 22%     Unclear why not raised at all by non-

compliers. High score for compliers. 
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Compliers Non-compliers Belief label 

(n=23) (n=19) 

Rationale for selection / non selection 

Q6. What factors or circumstances make it difficult for you to abide by this trail closure today. Things that make it hard to 

change your plan?  

No alternatives / diversion known. Might get lost 
10 43% 10 53% 

Normal good practice would address this 

Time constraints 
1 4% 3 16% 

Not possible to alleviate 

Really wanted to do Spooky 
1 4% 3 16% 

Not possible to alleviate 

Nothing 5 22%       

 

5.3.2. Further Detailed Observations 

As identified by the focus group approach, beyond the extremes of habitual compliers and highly 

motivated non-compliers, there were few obvious significant differences between the attitudes of 

compliers and non-compliers; most again appeared open to influence by the particular trail 

circumstances and by others. Notably, the likelihood of someone being present in the rider group 

who was prepared to argue for non-compliance appears significant and was supported by on-site 

observation of riders making decisions. 

  

5.3.3. Beliefs selected for TPB Questionnaire stage 

The highlighted beliefs in Table 4 above were used to develop the TPB Questionnaire.  It is 

important to note that the elicitation interviews generated no new beliefs over and above those 

identified by the focus groups. The focus groups did however identify seemingly important beliefs 

that were not raised in the elicitation interviews. It was therefore decided that key additional focus 

group derived beliefs should be added to the TPB questionnaire, effectively using this to verify the 

importance of beliefs identified by both methods. (See Appendix  XI.) 



5.3.4. TPB Questionnaire results 

Compared to the target sample of 50 completed questionnaires for both compliers and non-

compliers, 54 compliers but only 22 non-compliers were sampled. The reduced number of non-

compliers completing the questionnaire was simply due to reduced levels of non-compliance 

observed during the time available for the study. 

Following the approach  of Ham et al. (2007: 27-30), the mean belief strength represents how 

much the visitor believes in or agrees with the statement. The mean evaluation, motivation or 

power indicates how good or bad the outcome is considered to be, or how strongly that belief is 

felt. Negative values simply indicate what were considered poor, as opposed to good outcomes. 

Similarities and differences between the compliers and non-compliers are important (Ham et al., 

2007: 29).  Multiplying belief strength by the corresponding evaluation, motivation or power 

measure, gives a cross-product for each question pair as shown in Table 5.  

Table 5 – TPB Questionnaire Results 
C= Complier / NC = Non-complier 

 Behavioural Belief

Mean Belief 
Strength

Difference 
between 

Mean Evaluation
Difference 
between 

Mean cross 
Product

Difference 
between 

C NC C and NC C NC C and NC C NC C and NC

If I ignore this trail closure…

I may get injured by forestry operations 4.30 2.14 -2.36 -4.68

2.18 -2.68 -5.73

3.05 1.59 4.45

3.23 -0.95 -4.36

1.50 4.45 6.82

0.55 3.50 2.73

5.32 2.05 11.41

2.16 -2.74 -0.38 -12.20 -7.52

I may get in the way of the forestry workers 4.59 2.41 -2.83 -0.15 -13.09 -7.37
I could meet an impassable obstacle and have to come back 4.61 1.57 -0.56 -2.15 -2.83 -7.29

I could come upon an unexpected hazard at any time 4.83 1.61 -2.24 -1.29 -11.06 -6.69

 Normative Belief

Mean Belief 
Strength

Difference 
between 

Mean Motivation
Difference 
between 

Mean cross 
Product

Difference 
between 

C NC C and NC C NC C and NC C NC C and NC

Forest workers and trail builders 2.46 0.96 5.41 0.95 13.35 6.53
The riders I’m with / my friends 2.48 1.94 3.78 0.28 9.06 6.33

 Control Belief

Mean Belief 
Strength

Difference 
between 

Mean Power
Difference 
between 

Mean cross 
Product

Difference 
between 

C NC C and NC C NC C and NC C NC C and NC

An explanation of the reason for the closure 5.41 0.09 2.26 0.21 12.63 1.22
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All the behavioural and normative belief question cross-products showed significant differences 

between the compliers and non-compliers so in theory, good candidates for persuasion. Looking 

more deeply at these though, beyond the simple headline cross-product values reveals the 

following analysis: 

 

Behavioural Beliefs 

I may get injured by forestry operations 

Whilst there is little mean difference in how compliers and non-compliers viewed the consequences 

of the outcome (evaluation measure), some 18% of non-compliers offered only median or near 

median scores for how bad they considered injury – in other words, displaying some ambivalence 

or perhaps acceptance of injury. Importantly, there is a substantial difference in mean scores for 

how likely the groups expected this outcome was (belief strength). Being injured by forest 

operations is essentially not a believable outcome for non-compliers. As concluded through the 

focus groups, this is an experienced user group and attempting to promote an untenable scenario 

is unlikely to be successful; particularly if they have contrary past personal experience of 

apparently low hazard operations. 

 

I may get in the way of the forestry workers 

A similar result to the above belief: both groups see this as a bad outcome but non-compliers 

believe it to be unlikely (a large difference between mean belief strengths of compliers and non-

compliers – 2.41). 
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I could meet an impassable obstacle and have to come back 

A much smaller (1.57) difference in “believability” is reported between compliers and non-

compliers. However, having to retreat is seen as fairly easy for non-compliers and certainly difficult 

for compliers (a -2.15 difference in scores). Non-compliers are therefore still more optimistic about 

the consequences of retreat. Crucially the non-compliers also think that having to retreat is 

moderately likely. It is also important to remember that the message sign itself has just raised this 

very issue with users. They may, or may not have considered it as a decision factor without 

prompting. 

 

I could come upon an unexpected hazard at any time 

Both groups consider this reasonably likely (again, more so for compliers). Non-compliers’ views of  

how negative they think that outcome would be were however very variable, ranging from +2 to -3. 

Forty five percent of non-compliers reported a zero or positive score suggesting either a hazard 

wouldn’t be a significant issue for them, or even an advantage, a challenge. 

 

Normative Beliefs 

Forest workers and trail builders 

Non-compliers’ view of what others think, appears variable. Both compliers and non-compliers 

however think it is fairly important to do what others think.   

The design of the questionnaire may have caused this question to be misread by some non-

compliers particularly – 14% believing that workers and trail builders think “I should NOT comply”. 

Previous TPB questions (behavioral) had referred to consequences of non-compliance. The 

normative questions then changed to “…think I should / should not abide by trail closed signs – the 

context of the question switching then from non-compliance to compliance – abiding by signs.  



 48

The first of this question set (forest workers and trail builders) then may have confused some 

respondents although answers are more as expected for the following question pair. (See 

Appendix XI.) 

The riders I’m with / my friends 

Non-compliers report what their peers think is variable – 23% approving of non compliance (18% 

strongly: a score of -2 or less). Both compliers and non-compliers think that what their companions 

and others think is important. 

 

Control Beliefs 

An explanation of the reason for the closure  

Both Compliers and non-compliers clearly think this would aid compliance. 

 

 

5.3.5. Visitor profile  

Some additional visitor profile questions were appended to both the initial elicitation interview 

sheets (during the control sampling) and also to the TPB questionnaire (with the message sign). 

The sampling approach was a quota based, opportunity sample rather than a random sample. The 

data has therefore not been subject to any statistical tests and the study was not designed to 

investigate potential effects of rider variables. The data summarised in Table 6 does however 

provide some additional descriptive information for visitor profile: 
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Table 6 – Visitor profile questions from Elicitation Interviews and TPB Questionnaires 

Control 

How often ride MTB trails? 

 

Average  

Age 
% Male 1 or more 

times/ wk 

Once 

month 
Less often 

Sample 

Size (n) 

Compliers 37 91% 48% 30% 22% 23 

Non compliers 31 95% 68% 32% 0% 19 

 

With Message Sign 

How often ride MTB trails? 

 

Average  

Age 
% Male 1 or more 

times/ wk 

Once 

month 
Less often 

Sample 

Size (n) 

Compliers 33 85% 52% 31% 17% 54 

Non compliers 36 100% 77% 9% 14% 22 

 

 

 

5.4.  Quantitative Study 

This element of the study involved a large sample: in the event, almost three times the minimum 

target sample size established at the outset: 289 riders counted under the control and 280 with the 

message sign; 569 in total. The research design anticipated the sample size would likely exceed 

the minimum target; the actual size dictated by the site time required to complete the elicitation 

interviews and the TPB questionnaires. 



 

Figure 10 – Quantitative study results: percentage non-compliance 

Percentage Non-compliance

Control, 21.4%

Control, 45.3%

With Sign, 
22.0%

With Sign, 2.5%
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Chi-squared tests were carried out on the data (see Appendix XIII), revealing that: 

 There was an extremely significant difference in compliance rates between weekdays and 

weekends. (X2=37.184, df=1, P< 0.0001). 

 The message sign had an extremely significant effect on compliance, both on weekdays  

(X2=20.443, df=1, P< 0.0001) and at weekends (X2=20.012, df=1, P< 0.0001).  

The overall observed reduction in non-compliance with the message sign, against the control was 

62%.  
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6. Discussion 

6.1. Sign impact on compliance 

6.1.1. Improved Compliance 

The significant, 62% reduction in non-compliance observed on implementing the message sign, 

does indicate that some elements of the message sign at least, have proved effective and 

influenced behaviour.  

Levels of non-compliance were high for the control, with only the statutory closure signs. Advance 

warning of trail closure on arrival or at the trail head, is normal practice for mountain bike centres 

but no advance warning was provided for the study closure, in order to avoid real disruption to 

visitors (see section 4.2.). Absence of advance warning was a common issue for visitors in this 

study and as expected, is likely to have resulted in abnormally high levels of non-compliance. 

 

6.1.2. The Weekday / Weekend Effect 

On weekdays, with the message sign, observed non-compliance reduced by 88% against the 

control.  Compliance was consistently poorer at weekends, both with and without the message 

sign, although the observed weekend non-compliance still reduced by over 50% with the sign. 

Focus groups and interviews suggested this weekend effect may be primarily attributed to a lack of 

belief in weekend forest working and therefore validity of the closure. 

Other factors for weekend non-compliance were also revealed through focus groups, such as a 

greater proportion of visitors having travelled a long way and motivated to complete this particular 

trail. Increased busyness at weekends was also likely to have amplified peer effects as discussed 

below (section 6.1.7).  
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The basic visitor profiles did not appear to be significantly different for week-days and weekends 

(see Appendix VIII). The supporting questions to the elicitation interviews and the TPB 

questionnaire revealed both week-day and weekend riders, to be predominantly male with an 

average age in the mid 30s and riding regularly. The data may suggest weekend visitors could be 

slightly more likely to be very regular riders and male but the sample was not random and 

insufficient to draw significant conclusions. No other demographic measures such as employment 

or travel distance were sampled. 

 

 

6.1.3. Which Message Elements Might Have Been Most Effective? 

This study was not designed to prove that message signs derived from analysis of salient beliefs 

are more effective than messages that are not. It is quite likely that any sign, offering further 

information on a reason for closure, could have also improved compliance at least to some degree, 

given the strong support expressed by users in all parts of the study for an explanation of the 

reason for closure.  

Whilst the TPB questionnaire sample was small, (only 22 non compliers and 54 compliers) it never 

the less provided a useful test of the persuasive potential of belief messages, including those used 

for the message sign. 

Normative beliefs (what others think) were reasonably weak or variable and therefore less likely 

candidates for effective persuasion, at least as core message elements. Also, two of the four 

tested behavioural beliefs (the potential of injury from forest operations and getting in the way of 

forest workers) also scored poorly, with non compliers seeing these as unlikely outcomes. 
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I could meet an impassable obstacle and have to come back 

The TPB questionnaire results indicated that this belief, actually selected for the sign message, did 

indeed have potential to persuade. Both compliers and non-compliers thought that meeting an 

impassable obstacle was reasonably likely (more so for compliers) but, as predicted by the focus 

groups, the non-compliers were much less pessimistic about having to retreat as a consequence.  

A message sign then that presents a believable scenario and only has to emphasise the difficulty 

of retreat, has perhaps a more realistic target than one that seeks to undermine firmly held beliefs 

about the scenario itself. Tackling strongly held beliefs that are well integrated with a sense of self, 

may cause the message to be summarily dismissed or perceived as confrontational (Abelson 

1986). 

Another benefit here is that the disadvantage being emphasised - retreat - is something that will be 

experienced by the visitor rather than the message giver. The message then sides with and is 

sympathetic to the visitor.  In terms of the “libertarian paternalism” of Thaler and Sunstein (2008), 

the persuasive message clearly favours one behaviour but the choice is left to the rider. 

Ajzen also suggests that novel arguments are more likely to persuade than arguments that 

receivers have heard before (1992: 19). The message used here can be considered quite novel – 

stressing inconvenience rather than danger.  Over-use could of course remove this advantage. 

It is important to remember that the TPB questionnaire was undertaken in the presence of the 

message sign rather than, as suggested in the Ham et al. (2007) methodology, as a means of 

further testing potential beliefs to target, prior to devising a sign message. The non-compliers then 

at this stage in this study, were the visitors for whom the message sign had not succeeded, rather 

than (as in Ham et al.’s methodology) including visitors with potential for further influence.  (Section 

4.4.2 outlined the rationale for this approach.) 

The TPB results then suggest that whilst the scenario of meeting an impassable obstacle is 

believable, for a significantly reduced number - the residual non-compliers, the sign still fails to 
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persuade them that retreat would be difficult. Further work on this element of the sign may improve 

performance. As recognised during the sign design stage, the emotional content of the message is 

quite subtle and difficult to represent effectively in text and graphics, particularly communicating the 

feeling of significant disappointment at reaching the impassable obstacle. 

 

Even when we’re not actively working 

The message sign also used the phrase “Even when we’re not actively working…” to imply 

relevance at all times, even at weekends. However, the reduced effectiveness of the sign at 

weekends, compared to weekdays may suggest that this element of the message could still be 

improved. Focus group discussions actually suggested a specific message that signs did indeed 

apply at weekends too. It is possible that an even clearer and more obvious weekend application 

message could improve performance.   

This evidence supports anecdotal reports from forest staff in Scotland (Ireland 2010) that lack of 

belief in work and hazards at weekends and evenings encourages non-compliance.   

An alternative approach would be to simply follow the current forest industry best practice 

guidance: (HSE 1995: 11) to actually remove signs and reopen the site (if safe) at weekends and 

other periods when operations are temporarily suspended. Where this is an option, simply 

permitting access may well be more pragmatic. Officially reopening a site may also avoid negative 

reinforcement amongst non-compilers, of a behaviour which apparently has no negative 

consequences and experience of signs that are not believable. 
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Reason for closure 

Not surprisingly, both groups felt that further explanation about the trail closure would help them 

comply.  This aspect of the message is likely very important and as suggested earlier, whilst 

simple, could be one of the most important elements of persuasion observed as a result of the 

message sign. This evidence was supported by the earlier focus group discussions. Provision of 

this kind of information is now common on Forestry Commission Scotland sites – seeking to offer 

visitors some understanding of why the trail is closed and for how long (Whitfield 2010). 

 

I could come upon an unexpected hazard at any time 

This message, from the “Option A” shortlisted sign, whilst not selected as the sign for field testing, 

was still included in the TPB questionnaire. Results suggest that this message also has potential to 

persuade. Again, both groups (compliers and non-compliers) considered the scenario reasonably 

likely (more so for compliers) and again, there was a reasonably large difference in how negative 

they thought that outcome would be; non-compliers believing it would be easier to deal with or 

even for some, an added positive challenge. 

 

Both shortlisted messages then appear to have promise for persuasion, with the core message 

actually selected, scoring highest in this TPB questionnaire. Further development may again 

improve performance. 
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6.1.4. Are Compliers and Non-Compliers Different? 

Supporting questions to the elicitation interviews and the TPB questionnaire, suggested that the 

basic visitor profiles of compliers and non-compliers were likely not significantly different, being 

predominantly male with an average age in mid 30s and riding regularly. This is consistent with the 

profile reported by EKOS and TRC (2009: 25) of a predominantly male visitor profile at trail 

centres, aged 24-35. The data may suggest that non-compliers could be slightly more likely to be 

very regular riders and male but again, the sample was insufficient to draw conclusions. 

The focus groups revealed that beyond the extremes of highly motivated non-compliers and 

habitual compliers, a majority of both behaviour groups appeared to hold similar beliefs. Riders on 

this trail are usually experienced and apply their own judgement; they will comply in some 

situations and not in others. For example, it is quite possible that a rider in this majority, middle 

attitude group, who complied on one day, may not do so on another; or may comply on this trail but 

not on another. If the personal and site context for the decision changes (in any number of ways), 

so may the behavioural outcome. These riders, the “conditional compliers”, are the main target for 

persuasion, being to an extent, open to reasoned argument and largely not fixed in their attitude to 

closures.  

 

6.1.5. Non-compliance: Hazard and Risk 

The message sign likely precipitated a greater distinction between compliers and non-compliers, 

compared with the control. Having seen the message sign, those still not complying were likely 

more resolute non-compliers. In the TPB questionnaire for example, 18% of non-compliers 

reported relative ambivalence to (or acceptance of) injury and 60% were not phased by the thought 

of unexpected hazards. Explanations for the closure were also less likely to affect their decisions.  

This is a logical outcome – persuasion having proved effective for a majority with moderate beliefs 

but not for a resolute minority. Resolute non-compliers are less likely to engage effectively (not 
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centrally in terms of the Elaboration Likelihood Model) with the message; they are generally less 

open to persuasion and are therefore not the main target audience. 

Whilst not being the target for persuasion, in attempting to understand the thinking of more resolute 

non-compliers, it is important to remember that a likely higher acceptance of risk, obstacles and 

even injury, may not necessarily indicate recklessness. Brymer (2010) illustrated how experienced 

participants of extreme sports use experience, preparation and skill to mitigate risk; challenging the 

idea that danger is in itself an attraction.  Pollack-Nelson (1995), in a study relating to chemical 

use, found that taking precautionary measures may however, later decrease the status of a hazard 

for the individual. Mitigation can relieve concern and alter hazard perception. For non-compliers in 

this Glentress study, mitigating risk through skill and judgement were cornerstones of the decision 

process. 

 

6.1.6. Experience and Trail Grades – Gaps in the Data 

Mountain Bike Ranger staff at Glentress pointed out that experienced riders, capable of riding 

Difficult grade trails, also frequently ride the Intermediate (“blue”) grade trails as well. Whilst the 

range of skill abilities and perhaps behaviours may then vary more widely among the users of 

these easier trails, it is possible that non-compliers on Intermediate trails may hold similar beliefs 

about the behaviour to those observed on the Difficult graded study trail. The findings and sign 

messages developed here may then have wider application beyond just Difficult grade trails.  

The work by Espiner (2001) and Hayes (2008) also suggests that similar attitudes to compliance 

might be anticipated even in less experienced user groups, due simply to ignorance or an inability 

to effectively assess risk. The actual safety consequences of non-compliance for inexperienced 

users are also potentially more severe. 

It is important to remember that a Difficult grade trail was selected for this study specifically to 

target more experienced riders, as they were thought to be more likely to ignore closures than near 



 58

novices. Whilst it is still likely that this hypothesis is correct, the absence of inexperienced riders in 

this study sample makes it impossible to determine whether non-compliance does indeed increase 

with rider experience and ability. Further study on Intermediate trails would be welcome. 

 

6.1.7. Peer Influence, Intent and Actual Behaviour 

Focus groups and observations of discussions between riders at the survey point, suggest that 

peer influence is an important determinant of actual behaviour. A party of riders would often 

attempt to persuade each other. Peer influence was however not only related to group decisions. 

Simply seeing other, unknown riders continue past a closure, appeared to encourage further non-

compliance and as discussed above, this was more likely during busy weekend periods. This effect 

was also observed by Hayes on glacier trails in New Zealand: “The subsequent increase in the 

visibility of visitors beyond the barrier is likely to alleviate any social pressure to remain behind the 

barrier” (2008: 95).  

Non-compliers also appeared more likely to be influenced by others than compliers. At the focus 

groups, despite stressing the importance of making individual judgements about compliance rather 

than believing signs, non-compliers admitted to peer influence. The TPB questionnaire results 

support this finding too: a strong motivation to agree with peers. Eighteen percent of non-compliers 

also considered that their peers would encourage non-compliance. 

Ajzen and Fishbein (1974) suggested a strong connection between intent and actual behaviour, 

providing the decision context remains stable between forming an intention and implementing the 

behaviour. Weak intentions may be more easily changed if an individual is influenced by peers or 

norms before enacting the behaviour (Ajzen 2002). Prior experience or a habitual behaviour (in this 

case, non-compliance) may re-play and override weak intentions. 

This suggests that persuasion that goes on between users at a tail closure sign, could be more 

influential than the persuasion contained in the sign alone. Ideally the sign will prompt discussion 
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and will support those arguing for compliance with reasoned evidence. Discussion means that 

there is “effortful thinking” (Petty and Cacioppo 1986: 151) taking place and users are engaging 

with the message.  Conversely, a weak message argument that can be verbally challenged in the 

presence of others may reinforce a belief that non-compliance is the right decision.   

 

6.1.8. Long Term Attitude Change and Message Reinforcement 

Long term attitude change towards the target behaviour is unlikely to happen quickly, even if riders 

were influenced sufficiently to comply on this occasion. Experiential learning theory (section 3.1.1) 

tells us that new experiences are reflected on and tested, perhaps through several iterations, 

before new beliefs are fully adopted (Jarvis 2003: 67).  Actual confirming experience, rather than 

simply repeated exposure to the message may then be important for long term adoption of a new 

attitude in this context.  

A non-complier (with the sign), added the following comment to his TPB questionnaire:  

“Great survey. Although I would have gone through the closure, this has made me think 

harder about the issue.” 

This rider then suggests that even some residual non-compliers may have been impacted to some 

degree by the message.  

Whilst simple compliance, rather than actual learning is the main objective here, the study has 

indicated that the target audience of “conditional compliers” will exercise judgement and make 

different decisions, depending on a range of context factors. Whilst it may seem extremely 

ambitious to suggest that these individuals may eventually suppress their own judgement and 

become habitual compliers, long term exposure to innovative messages, personal experience and 

reflection, could lead to deeper learning.   

The potential for longer term learning should then not be dismissed; compliance alone may not be 
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the only beneficial outcome of exposure to well considered messages. Behavioural approaches to 

learning measurement and behavioural objectives have limitations. As Tennant (2006: 101) 

suggests  “…the emphasis on terminal learning outcomes, under values the learning process.” As 

discussed earlier, reflective learning is a long term, iterative or cyclical process for the learner. 

Reinforcement has been identified as a powerful factor in attitudinal shifts by Weiss (1967) and 

others.  Weiss found that a short time gap between initial message and reinforcement was 

particularly effective (Weiss 1967: 5).  

Further work on message reinforcement in Glentress is recommended but taking care to refresh 

signs and messages, in order to maintain attention and interest. 

 

6.1.9. Getting Visitors’ Attention 

Gaining any attention to signs from mountain bikers on the trail proved difficult, particularly at busy 

trail periods at weekends. Mountain bikers “on the go” are often unlikely to afford messages 

significant “effortful thinking” for reflection, as highlighted by the Elaboration Likelihood Model 

(Petty and Cacioppo 1986: 151). Placing messages at natural pause points, as in this study, may 

extend dwell time and engagement.  Espiner (2001) also highlighted the difficulty of demonstrating 

real and believable risk to visitors through signs, when the hazard may be some distance away and 

not always obvious. This was a key issue also for this study in Glentress.  Few, simple signs are 

also more likely to gain attention; too many signs can significantly damage impact (Chen et al. 

1997). 

Off-trail approaches or channels may also be explored to further raise awareness of the 

importance of signs and closures. Riders may be more receptive to other media, such as video in 

the café at the end of the trail. Social media campaigns may be another approach to engage riders 

in thinking about trail behaviour issues. 
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6.1.10. Further Sign Testing and Development  

Ham et al. (2007: 36) suggest that even signs derived from the most successful studies may 

require some “fine tuning”.  Vaske et al. (2007), Johnson and Swearingen (1992) and others also 

clearly indicate that design and subsequent field testing is important.  

As suggested in section 6.1.3, further development of the test sign’s message and design is 

recommended, particularly from the perspective of the consequences of retreat; perhaps further 

emphasising the likely distances involved.  

Both the test sign used in this study (option B) and the other shortlisted message (option A) have 

been made available to Forestry Commission staff in England and Wales, as well as in Scotland. 

Field testing is ongoing.   
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6.2. Comparisons between Focus Group and interview/ questionnaire methods 

 

6.2.1. Identification of Salient Beliefs 

Focus groups enabled compliance behaviour to be explored in greater depth, in a more relaxed 

and less time-bound setting than the two stage interview approach.  A number of key belief topics 

were identified only through the focus group approach. Conversely, no additional beliefs were 

identified from interviews that hadn’t already been raised through focus groups.  

Table 7 – Beliefs identified only through focus groups 

Issues exclusive to Focus 
Groups 

Comment 

Easy / difficult to retreat if 

come across a problem. The 

possibility of an impassable 

obstruction. 

Evidence that only emerged through more detailed probing of the 

issue in focus groups, beyond the basic paired questions that primed 

discussions. 

 

No one will be out looking for 

you (if you have an accident) 

/ the workers won’t be 

expecting to see you. 

Non-compliers recognising an increased hazard and different norms 

applying in “off limits” areas.  Arose spontaneously from group 

members in discussion. 

 

Signs may not be current – 

either left up too long or not 

applying today 

Raised also through elicitation interviews but not sufficiently often to 

be noticed. This is also a well known issue amongst Forestry 

Commission Scotland staff. 

The possibility that positive 

messages may have more 

influence than negative ones 

Raised by non-compliers. Perhaps a natural preference for a 

“friendlier” presentation? May or may not improve compliance. 

 

The TPB Questionnaire, further testing the beliefs identified through focus groups, also suggested 
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that the in-depth discussions and subsequent analysis of focus group data may have indeed 

successfully selected the most promising salient beliefs for persuasion.  

Importantly, the impassable obstruction and retreat theme used in the message sign, had not been 

raised as a likely belief for persuasion at any other stage of the project. This approach then 

produced an effective new message that was unlikely to have been generated either from 

interviews or from a simple desk-based consideration of beliefs and behaviour. 

 

Perhaps the most valuable aspect of the two stage interview and questionnaire approach was 

validation of the actual visitor decision process, through covert observation at the trail closure 

point. Observing behaviour particularly confirmed the importance of group dynamics within a party 

of riders and individual’s attempts to persuade others. These issues did however also come out of 

the focus groups, particularly non-compliers demonstrating their likely higher susceptibility to 

persuasion from their friends and other non-compliers. 

To conclude then, in identifying salient beliefs for this study, focus groups proved significantly more 

successful than the two stage interview approach.  

 

 

6.2.2. Focus Group and Interview Methods – Observed Practical Strengths and 

Weaknesses 

Focus Group advantages 

Focus groups enabled the behaviour to be examined in depth with participants, probing responses 

and exploring avenues that could not have been anticipated for a structured interview or 

questionnaire format. Participants also relaxed over the course of the session, demonstrating an 
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increasing confidence to contribute.  

Although transcription and analysis was extremely time consuming, this forced the author to 

repeatedly study the recordings and transcripts, considering the data, meanings and particularly 

the connections between beliefs, in depth. On reflection then, the time consuming aspect of the 

method might be regarded as a benefit, rather than a disadvantage. As Davies (2007: 197) 

suggests:  

“…analysis [that]... requires your full concentration and creative skill is itself a kind of 

observation.” 

It is however important to note that effective focus group facilitation and analysis requires skilled 

researchers (Bryman 2008: 488); a significant consideration for staff resourcing and training, 

should this approach be applied more widely. 

 

Focus group recruitment issues 

Effectively recruiting focus group members proved quite difficult in this study.  The target number of 

participants per group was six to eight but only two to four was achieved in practice, despite 

deliberately over subscribing and offering reasonable rewards. It is perhaps surprising then that the 

approach was still so successful, in spite of recruitment failures and reduced group sizes. 

On-site recruitment meant that participants were required to make a commitment earlier in a bike 

riding day, limiting options for the rest of that day. Even though time slots were arranged with the 

intention to coincide with lunch breaks or the end of the day and the venue was easy to get to, the 

commitment still likely represented a constraining deadline. 

Self selection bias is also an issue for this approach and given the much smaller sample compared 

to the two stage interview approach, there is potential to attribute disproportionate significance to 

minority views. However, here this was mitigated by the moderator being aware of the issue in the 
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management of the groups themselves and in subsequent data analysis. The potential for some 

focus group participants to wish to dominate a session, perhaps being driven by an individual 

agenda, is well understood. Bryman (2008: 488) 

 

Two Stage Interviews 

On–the-spot interviews were arguably less open to bias than the partially self selected focus 

groups. Answers were provided in context, potentially being more focussed on what had just 

happened (the visitor’s actual behaviour and decision process they had just gone through), without 

overly conceptualising. 

The ability to observe actual behaviour, including the decision making process on-site, whilst 

collecting data, was a key advantage and certainly helped to validate the rest of the study. This site 

was however selected for its high visitor numbers. Whilst this led to a relatively time efficient study 

in this case, such conditions would be hard to repeat in other forest recreation settings in Scotland. 

Answers given in the elicitation interviews were relatively shallow and brief. Although the 

interviewer did attempt to probe further, riders were generally still only really pausing for the 

interview. Taking much longer over the process would have likely either eroded the good-will of 

participants required to complete the exercise successfully or reduced the number of riders 

prepared to take part. There is clearly a significant difference in the nature of an interview 

undertaken with the participant still straddling a bike on a hillside trail and a 45 minute focus group, 

sat around a table in a warm room. 

The TPB questionnaire proved useful and relatively efficient for evaluating selected beliefs.  The 

questionnaire results did however suggest some shortcomings in design, with potentially some 

respondents misreading one of the questions and offering hurried answers rather than giving them 

effortful consideration. The response scales used in the questionnaire also suggested a tendency 

for hurried responses, perhaps selecting extreme answers rather than considering the scale in 
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depth. 

Overall, the benefits of focus groups were clearly demonstrated in this study, providing a depth to 

the data and an understanding of the behaviour that did not come through the two stage interview 

approach.   

Focus group data is in-depth qualitative data. However, without some quantitative validation, 

findings have obvious limitations for knowledge claims and application to a wider population. 

 

 

6.2.3. Focus Group Belief Sampling - Future Application 

A significant motivation for this study was to investigate the potential for an approach that may 

enable managers to quickly and simply sample visitor beliefs, even at quieter sites.  

Focus groups may have significant advantages over observation and interview approaches, 

particularly where on-site observation is unlikely to be cost effective. In this study, focus groups 

were recruited only after observation of behaviour and recruitment in the field proved difficult. Off-

site recruitment may be a more pragmatic solution. 

A further validation study could now determine whether an off-site group recruitment process might 

yield similarly useful results.  Participants may, for example, be invited from bike clubs and 

allocating to focus groups (segregated as “likely complier” and “likely non-complier”) on the basis of 

their typical reported, rather than observed, compliance behaviour.  

Espiner (2001: 170,173) found that reported compliance can differ from actual compliance. But 

how important is a reliable, truthful response to an initial question about likely compliance, when 

the beliefs underpinning the behaviour will be further probed during a focus group session 

anyway?  For this user group (experienced mountain bikers), this study also found that the most 
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important target group for persuasion were “conditional compliers”: those who use their judgement 

to decide on a case-by-case basis. Therefore, some inaccurately reported likely behaviour, leading 

to a degree of miss-allocation to either the complier or non-complier focus groups, is perhaps 

unlikely to undermine the value of group discussions. 

Context for decision making is however important. Out of context, hypothetical discussions may 

lead to participants considering quite different personal scenarios and so reducing the value of the 

discussion. Off-site focus groups could therefore be shown images or video of a behaviour in 

context: a particular trail closure situation, as a basis for discussion rather than considering 

closures in abstract. 

Following message sign development from focus group results, as with this study, further testing of 

draft message signs would also be recommended. Again, methods used for this study may not be 

practical at quieter sites; the TPB questionnaire relied on actual compliance observation prior to 

completion of the questionnaire. As an alternative, further focus groups may be used to test 

attitudes to a draft sign. Actual compliance performance could then be measured in the field using 

infra-red counters at the trail head (total visitor foot-fall) and just beyond the trail closure point 

(counting non-compliers). 
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Conclusion 

Messages to Persuade Mountain Bikers 

In a practical management application, bespoke closure signs will not be designed for every 

individual situation. Although message signs may then, to an extent, be generic, the following 

recommendations can be derived from this study: 

1. The target audience for messages should be “conditional compliers” – users that will 

exercise their own judgement, are relatively open to believable arguments and comply, or 

otherwise, depending on a range of factors and context.  Do not target resolute non-

compliers or habitual compliers. 

2. Claims and scenarios should be believable and honest; they will be questioned by users, 

evaluated against personal prior experience and discussed in groups. Seek to build 

credibility beyond single experiences.  

3. Explanations of the reason for closure and duration are essential to support judgements. 

4. Ambitious messages that attempt to challenge firm beliefs should be avoided. A message 

sign that targets a weakly held belief is more realistic than one that seeks to undermine 

firmly held beliefs about the scenario itself. 

5. Avoid stressing the danger of forest operations to personal safety. Riders are likely to 

continue to experience low-risk operations (contrary evidence) in future or simply 

underestimate real risk. 

6. Messages should focus on issues of interest to the rider and that might impact on the 

rider’s enjoyment, rather than attempting to interest users in management issues. 

Messages that are too “understanding” may however lack credibility and authority. 
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7. Effective sign management is likely very important, ensuring that signs are current. Be 

specific about weekend applicability or, given a strong disbelief of weekend hazards, simply 

remove signs when operations are temporarily suspended. 

8. Avoid over signing: Few, simple signs are more likely to gain attention; too many signs can 

significantly damage impact. 

9. Designs should have an impact and engage riders quickly. 

10. Messages should be unambiguous, simple and easy to take in. 

Message signs have limitations but a thorough understanding of visitor’s beliefs can help to create 

useful signs - signs that significantly impact on behaviour. 

 

Review of key Research Questions 

1. Can a simple focus group methodology provide sufficient information on visitor 

beliefs about a behaviour to craft effective sign messages? 

The focus group methodology provided a significant depth of data for beliefs concerning 

compliance with trail closures on a mountain bike trail at Glentress; sufficient to craft a sign 

message that significantly improved compliance.  

2. How reliable is a focus group approach at estimating salient beliefs about a 

behaviour  when compared to a two stage structured interview approach as 

established by Ham et al. (2007)? 

In this study, a focus group approach proved more effective in identifying salient beliefs about the 

behaviour than the two stage interview and questionnaire approach. However, given the variables 

in any qualitative methodology of this kind, it is possible that focus groups may be less effective in 
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other contexts with other user groups. Further comparative studies are recommended. 

3. How effective might the messages derived from focus group sessions around 

salient beliefs be in actually promoting the desired target behaviour? 

The sign message selected for testing was derived only from focus group data. Compliance 

significantly improved in the presence of the sign. The TPB questionnaire also verified that the 

selected messages were indeed likely to persuade.  

Research hypothesis: 

Message signs, based on a study of salient visitor beliefs from focus groups, can 

encourage compliance with temporary access restrictions on mountain bike trails in 

Scottish forests. 

The study results support the research hypothesis for a Difficult grade mountain bike trail at 

Glentress. Knowledge claims have potential to apply more generally at other trail centres but to 

confirm this would require further studies in other locations and on a range of trail grades. 

 

Recommendations for Further Research 

Further work is recommended to investigate focus group methods in the development of 

persuasive messages at other mountain bike trail centres and in outdoor recreation settings with 

other user groups. Off-site recruitment of focus groups should be tested as a potentially cost 

effective approach for lower use sites. 

Effective focus group facilitation and analysis will however remain time consuming, costly and 

require skilled staff. Realistic application in a regular management context may still be 

questionable. 
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Appendices 

Appendix I    Pilot Field Study Results 

A pilot quantitative and elicitation study was conducted on a weekday in April 2011.   

Eighteen riders were observed encountering the statutory signs as illustrated below:  No 

Unauthorised Access and Warning Forest Operations. Only one rider (5.5%) complied with the 

safety signs.  Five interviews were conducted.  From simple observation of behaviour at the survey 

point, many riders appeared to be paying little, if any attention to the signs. Interviews revealed that 

at Glentress, riders expect not only signs but orange barrier netting also to be placed over closed 

trails. However non compliance was at least equally as strong amongst riders new to Glentress. 

Clearly signs alone were having very little impact. 

 

 

Orange barrier netting was then introduced, in addition to the two statutory signs. A further 17 

riders were observed, but demonstrating still only 53% compliance. A further 11 interviews were 

carried out.  

Orange barrier netting was formally incorporated into the research design for all study 

observations. 
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Appendix II Focus Group Moderator Guide 

Glentress MTB study -  Focus Group   Moderator’s Guide 

Compliers at 1:00pm, non compliers at 4:00pm.   

Materials / Equipment required: 
 Venue arrangements 

 Incentives 

 Video recording 

 Sound recording 

 The signs from the trail closure 

 A photo of the trail decision point 

 Sticky labels + marker pen 

Switch on recording equipment as soon as everyone present. 

 

Introduction – 5 mins 
 Introduce self and project to the group – A Master’s student with UHI - A study into visitor’s 

interaction with access restrictions and safety signs. 

 Purpose of the group – to explore your views on access restrictions, to get you talking and 
listening to each other.  I’ve got 4 to six questions to ask you to talk about.   

 Just relax and enjoy the discussion. Let everyone have a say. We want to hear what you ALL 
think. 

 Estimated time for the discussion – around 40 minutes – we will end promptly. 

 Your 7 Stanes mug or buff is here for you to pick up on your way out.  

 Your answers will be used for research, remain confidential, and your names will remain 
anonymous.  

 Is it OK that I record the discussion so I don’t need to take notes? 

 

 OK – briefly, could you all introduce yourselves to each other: 

 Your first name -------  (I stick on name badges) 

 Now how often you get out on your bike  

 How often you come to Glentress 

 What have you all got in common?  (You all carried on past the safety sign // You all followed 
the safety sign and turned back to ride another trail) 
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Main questions – 25-30 mins 

 Probe, follow up promising lines of discussion, but don’t use “why” – accusing, defensive 

 Encourage discussion between the group. Does everyone agree with that? 

 Less is more – quality discussion is more important than getting through all the questions 

 Want to isolate the most significant beliefs so if what’s most important, or most strongly felt is 
not clearly emerging, may ask: So … what are the most important factors here for you? 

 Probe and follow up  

 

Behavioural Belief Questions – Spend longest on these (Most likely to be salient) 

(Take the disadvantages first for non compliers, advantages first for compliers) 

1. What do you see as the advantages or good things that might come out of abiding by 
trail closed signs, like the one you saw today?  

2. What do you see as the disadvantages of abiding by the trail closed sign?  
Follow ups: How significant is that for you?   What’s the biggest issue for you?  What do you 
think could be the real hazards behind a sign? 
 

Normative Belief Questions      Desirable  (focus groups likely to explore this anyway) 

3. Who do you think would support or approve of you abiding by the sign and riding another 
trail instead (people or groups, whose opinions you value)?  

4. Who do you think would object to or disapprove of you abiding by this trail closed sign? 
Who would think it better to ignore it? (people or groups, whose opinions you value)   

 

Control Belief Questions – Optional (likely obvious to managers and unlikely sign wording will change 
this) 

5. What factors or circumstances make it easy for you to abide by this trail closure? Things 
that make it easy for you to change your plan, turn around and do another route.  

6. What factors or circumstances make it difficult for you to abide by this trail closure. Things 
that make it hard to change your plan?  

 
 

Close – 5 -10 mins 
 Is there anything we missed? Something else about this that you think is important? 

 What is the most important thing we discussed?  Go round the table 

 Thanks 



Appendix III Focus Group Results – Incidence of belief coding 

 Focus Groups - Incidence of coded views expressed
Only expressed by Compliers
Expressed by both

Indicates strongly held or repeated views Only expressed by Non Compliers

Compliers Non Compliers
C D E F G A B H I J K Sum

What might the hazard be?
Trail maybe impassable 1 1 1 3
More likely trail work than forest operations 1 1
May be unexpected trail hazard 1 1

Possible negative consequences
Avoid damaging trail 1 1 1 1
Avoid disrupting work 1 1
Don’t run over trail workers 1 1
May jeopardise mtb access 1 1

M
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4
2

2

y general attitude to warning signs
Make own judgements 1 1 1 1 1 1
At our own risk 1 1 1
We’re more competent than others 1 1 1
I may not comply but I’m a good person 1 1 1
Always stay off walker’s trails 1 1
I generally question signs 1 1 1 1
Don’t 

6
3
3
3
2
4

question, trust signs, don’t go 1 1 2
I’m used to complying 1 1 2
Can understand why some don’t comply 1 1 2

Emotional response to sign
Disappointed but accept 1 1 1 3
Miles of great trails 1 1 1 3

If not complying, I will:
Be careful 1 1 1 1 1
Forget about it quickly 1 1 1

Attitudes to risks of forest o

5
3

perations
Forest ops are high risk 1 1 1 1 1 1 1
Peo

7
ple do get killed 1 1

Forestry workers won’t be looking out for you 1 1
No one will find you  if have accident 1 1

Forest ops are fairly low risk 1 1
If really dangerous they’d have bigger barriers 1 1
Unlikely they’ll fell here 1 1
Other risks easier to believe 1 1
Never come across an operation 1 1

Reasons for doubtin

2

2

2
2

g signs
Unlikely felling at weekend 1 1
Signs maybe not current 1 1 1 1 1 1
Can’t see/ hear anything 1 1 1
Don’t need to see/ hear 1 1
Signs poss not relevant to my trail. 1 1

Other users don’t like MTBers 1 1

A

1 3
6
3

2

pprove of compliance
FC approve 1 1 1
Do ri

3
ght thing by FC 1 1 1 3

Avoid annoying workers 1 1 1 1
Avoid conflict with FC 1 1 1
Support trail builders – FC and others 1 1 1 1
Emergency services would approve 1 1

Su

4
3
4

pporting compliance
Most disapprove of ignoring signs 1 1
No one supports ignoring signs 1 1
My wife supports compliance 1 1
If some comply – pressure to comply too 1 1

Others encoura

2
2

ging non compliance
If others ignore – helps me to follow 1 1 1
M

3
y mates may encourage non compliance 1 1

Rebellious folk may encourage non compliance 1 1

Independent decision maker
Other people’s decisions don’t affect me 1 1 1 1 4
Don’t care what folk think 1 1 2
No one cares what I do 1 1

Information/ options
No prior notification 1 1 1 1 1 1
No Diversion  1 1 1 1
Don’t know area/ options 1 1
Familiarity 1 1 2
Did know options 1 1 1 1 1 1
Looked for o

6
4

6
ptions 1 1 1 1

Need details – not just diversion 1 1
Explanation - extent/ operation 1 1 1 1 1 1 1 1
Sign blindness 1 1

Hard to com

4
2
8
2

ply because:
Travelled long way 1 1 1 3
Alternatives maybe longer 1 1
Set on doing Spooky. 1 1 1 1 1
Didn’t want to change plan 1 1 1
Don’t want to go back on self 1 1
Easy to retreat 1 1 1 1
Eas

5
3
2
4

y to comply because:
Don’t want to have to retreat 1 1 1 3
Retreating down one way trail not good 1 1
Big climb 1 1 1 3
Done it recently / live local 1 1 1 3

Suggestions
Bigger barriers insufficient deterrent 1 1 1
Dates on signs good 1 1 1 1 1
Educate about trail effort 1 1 2
Educate about Forestry 1 1 2
Trail condition message better than safety message 1 1 2
Positive signs 1 1 1

3
5

3
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Appendix  V Guide for Baseline count and Elicitation Interviews 

Guide for Elicitation Interviews and Baseline count 

Dress as a mountain biker and have a bike!  The idea is to be “invisible” enough not to affect the behaviour 

of riders. 

Ensure that the signs and net are set up exactly the same for each day you survey. 

Elicitation Interviews 

1 Observe whether the rider(s) comply or don’t comply and mark on the interview sheet. Also mark if in a 

group or a solo rider. 

2 After observing behaviour, call out and tactfully explain that the sign is a “dummy” and explain you’re 

doing a study about safety signs.  

3 Ask the first 25 of each observed compliers and non compliers if they wouldn’t mind answering a few 

quick questions for your research project. Say it’ll take around 5 minutes to complete. 

4 If you’re dealing with a group of riders, ask for a single individual to volunteer for the interview. We don’t 

want the individual to feel influenced by the others if possible (which may lead to less truthful 

responses). Do your best. 

5 Write down what the rider says in response to each question in their own words.  You of course don’t 

need to write down everything they say, but try to get down their main answers, in their words. 

6 Don’t take too long so that they get bored but you do want them to give proper answers so don’t rush 

them. Probe them if you don’t get a real answer to each question and give them an opportunity to add 

anything else at the end of each. 

7 Be prepared to explain very briefly what the study is about – people will be interested. However, Try not 

to get into a detailed discussion about the study until after you’ve completed the interview, as we want to 

appear as non judgemental as possible about the behaviour as possible. It’s really important that you’re 
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not portrayed as a member of staff or the site’s management team.  You’re helping with the fieldwork for 

a Master’s degree course run by the University of Highlands and Islands (UHI). 

8 If other approaching riders see you interviewing, just explain the study and let them pass. We can’t 

interview or count riders who gain knowledge about the study before we’ve observed them complying or 

not complying. 

 

Baseline count 

9 After you’ve got 25 interviewed of each of the compilers and non compliers, switch to the Baseline 

count, by simply scoring on the tally sheet the compliers and non compliers until you’ve got 120 tally 

counts.   

10 You’ll still need to briefly apologise for the study for those who comply and advise them that they can 

continue along the trail – that the signs are a dummy for the study. 

 

11 On 2 particular days, after observing compliance / non compliance, you’ll also ask riders if they’d like to 

attend a focus group meeting later that day (time given) to discuss safety sign issues. A small incentive 

will be offered on arrival (7 Stanes Buff or big tea mug) and the sessions should last about 40 minutes.  

Tell riders to be there on time as we’ll be starting promptly. Are they sure they’ll make it? 

We’re looking for 6-10 riders to show up so keep asking until you’ve got 8 to 10 compliers and 8 to 10 

non compliers “signed up”.  The compliers and non compliers will go into different groups at different 

times of the day – compliers at 1:00pm and non compliers at 4:00pm.   

 



Appendix VI   Elicitation Interview Form 

Glentress MTB study -  ELICITATION Interview Form 

 Complied 
Date:__________________                       

OR 
 Continued on 

trail 

Interview Start Time: ___________  Weather: _______________  

 In Group  
OR 

 Solo  Behavioural Belief Questions  

1. What do you see as the advantages or good things that might come out of abiding 
by this trail closed sign today (and riding another trail instead)? [PROBE]  

 
 
 

[ANYTHING ELSE?]  

 
2. What do you see as the disadvantages of abiding by this trail closed sign today? 

[PROBE]  

 
 
 

[ANYTHING ELSE?]  

 

Normative Belief Questions  

3. Who do you think would support or approve of you abiding by this sign and riding 
another trail instead (people or groups, whose opinions you value)? [PROBE]  

 
 
 

[ANYTHING ELSE?]  

 

4. Who do you think would object to or disapprove of you abiding by this trail closed 
sign? Who would think it better to ignore it? (people or groups, whose opinions you 
value) [PROBE]  

 
 
 

[ANYTHING ELSE?]  
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Control Belief Questions  

5. What factors or circumstances make it easy for you to abide by this trail closure today? 
Things that make it easy for you to change your plan, turn around and do another route. 
[PROBE]  

 
 
 
 

[ANYTHING ELSE?]  

 

6. What factors or circumstances make it difficult for you to abide by this trail closure 
today. Things that make it hard to change your plan? [PROBE]  

 
 
 
 

[ANYTHING ELSE?]  

 

 

6.3. Basic Visitor Profile 

1 Male  / Female  (circle) 

 

2 What is your age? _____ Years  

 

3 How often do you ride MTB trails?  (circle) 

A   1 or more times a week 

B   Around once a month 

C   Less often 

 

4    How often do you ride Glentress:    

A   1 or more times a week 

B   Around once a month 

C   Less often 

D   First visit 



Appendix VII   Elicitation Interview Results – Incidence of belief coding 
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Elicitation Study - Incidence of coding

Key issue, potential to select for sign message
Other high scoring issues

Compliers Non compliers

(n=23) (n=19)

Behavioural Beliefs

Q1. What do you see as the advantages or good things that might come out of abiding by this trail closed sign today?

Safeguards access to trails 3 13% Not truthful
Avoid trail damage / in the interests of trails 3 13%

 

3 16% Onl
1 5%
1 5%

8 42% H
2 11% N
1 5%
1 5%
1 5%

3 16% P

1 5%

1 5%

6 32% Obv
9 47% Obv

1 5%

2 11% N

1 5%
1 5%

4 21% N
3 16% Obv
1 5%

3 16% Obv
1 5%

17 89%

5 26% H
3 16% C

5 26% U

1 5% I
3 16% I

1 5%
2 11%

7 37% R
2 11%

1 5%
1 5%

5 26%

y applies to trail and not forest operations
Trail could be impassable
Builds MTBers reputation 

Prevents accidents (mostly us but also others) 8 35% igh score.
Prevents injury by forestry operations 11 48% on compliers considering forestry hazards less often
Safer for workers
Shut for good reason 6 26%
Dangers on trail

Centre cares about safety 1 4%
Supports trail maint 1 4%

Not getting in way of workers 1 4% ractical approach. Connection also with normative question 
Avoid conflict with FC 3 13% Actual conflict/ contact is unlikely
Banned/ prosecuted 2 9%
Generally law abiding 1 4%
Respect landowner’s rights 1 4%
Respect for others 1 4%

Would go cautiously 1 4%
Easy to do something else 1 4%
Climb unattractive anyway 1 4%
May have to retreat 1 4%
Could have turned back if came across something

Q2. What do you see as the disadvantages of abiding by this trail closed sign today? 

Disappointment 16 70% ious / not possible to alleviate
Set on doing Spooky ious / not possible to alleviate
May have to do longer route 1 4%
Diversions usually shorter 1 4%

No prior info (we’d expect this) 2 9% ormal good practice would address this
Sign maybe not current 1 4%
Doubt real safety issue
Trail should be clear for Weekend

No diversion/ alternatives/ get lost 4 17% ormal good practice would address this
Have to change plan 3 13% ious / not possible to alleviate
Have to retrace steps 1 4%

Live local, can do another time 1 4%
Travelled long way ious / not possible to alleviate
Only got short ride time

Normative Beliefs

Q3. Who do you think would support or approve of you abiding by this sign and riding another trail instead (people or groups, whose opinions you value)? 

Authority – Forestry Commission/ 7 Stanes / The hub/ local manager 20 87% Obvious - shared opinion
Emergency services 2 9%
SNH 1 4%

Forest workers 3 13% igher scores from non compliers
Trail builders ompared to workers above, only mentioned by non compliers

Mum / wife 4 17% nlikely a successful sign message candidate
My friends 1 4%

Most others 3 13% nteresting but not compelling evidence
Other riders 3 13% nteresting but not compelling evidence
Non biking forest users 1 4%
Organised groups/ coaches 2 9%

Q4. Who do you think would object to or disapprove of you abiding by this trail closed sign? Who would think it better to ignore it? (people or groups, whose opinions you value) 

Radical bikers / don’t care 8 35%
Other riders generally
Quite a few 2 9%

Selfish/ foolish/ derogatory 9 39%

Those travelled long way 2 9%
Very motivated to do this route 4 17%

Someone in our group / my friends 5 22% ecognise importance of peer pressure in groups
Those who went before us – seen others not complying

Those concerned will get lost if leave the route 1 4%
Locals in the know 1 4%
Those unaware of reason for closure
Those who disregard accident potential

Freedom to roam activists 1 4%

No one 2 9%

Belief label Rationale for selection / non selection



Compliers Non compliers

(n=23) (n=19)

Control Beliefs

Q5. What factors or circumstances make it easy for you to abide by this trail closure today? Things that make it easy for you to change your plan, turn around and do another route.

Advance notice 10 43% 4 21%
14 74%
2 11%
4 21%

1 5%

1 5%
10 53%

2 11%

2 11%
1 5%
3 16%

3 16%
2 11%

1 5%
1 5%

Normal good practice would address this
Diversion/ info on alternatives– Map etc 14 61% Normal good practice would address this
Attractive alternatives 3 13% Not always possible & not here
I know alternatives 6 26%

Explanation - reason for closure 5 22% Unclear why not raised at all by non compliers
See / hear reason for closure 1 4%
Confirmation sign applies today – work really going on 1 4%

Poor weather 1 4%
Reminder to read notices 1 4%

Q6. What factors or circumstances make it difficult for you to abide by this trail closure today. Things that make it hard to change your plan? 

Lack advance notice 1 4%
No alternatives / diversion known. Might get lost 10 43% Normal good practice would address this
If alternative /diversion not attractive 2 9%
Know alternatives but not attractive
I know there are no alternatives to top of Spooky 1 4%

Lack explanation 2 9%
Can’t see / hear reason for closure
Doubt working today / sign out of date 2 9%
Time constraints 1 4% Not possible to alleviate
Easy to ride around 1 4%

Peer pressure 1 4%
Seeing others ignore 2 9%

Travelled long way 1 4%
Really wanted to do Spooky 1 4% Obvious / not possible to alleviate
Don’t want to change plans / stubborn

Sign not in good place
Plan to do certain mileage

Nothing 5 22%

Belief label Rationale for selection / non selection
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Appendix VIII   Summary Visitor Profile data from Elicitation Interviews and TPB 
Questionnaires 

 

Control       

  Average % Male How often ride MTB trails? Sample 

  Age   
1 or more 
times/ wk 

Once 
month 

Less often 
Size 
(n) 

Compliers 37 91% 48% 30% 22% 23 

Non compliers 31 95% 68% 32% 0% 19 

       

With Message Sign      

  Average % Male How often ride MTB trails? Sample 

  Age   
1 or more 
times/ wk 

Once 
month Less often 

Size 
(n) 

Compliers 33 85% 52% 31% 17% 54 

Non compliers 36 100% 77% 9% 14% 22 

       

By Weekday / Weekend (Compliers & Non-compliers combined) 

  Average % Male How often ride MTB trails? Sample 

  Age   
1 or more 
times/ wk 

Once 
month Less often 

Size 
(n) 

Weekday 34 89% 56% 29% 15% 79 

Weekend 35 95% 64% 23% 13% 39 
       



Appendix IX   Message sign design brief   
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 Appendix  X Guide - Theory of Planned Behaviour (TPB) Questionnaire 

Guide for TPB Questionnaire approach 
 

Dress as a mountain biker and have a bike – same approach as for previous elicitation study.  

Ensure that the signs and net are set up exactly the same for each day you survey. 

12 Observe whether the rider(s) comply or don’t comply and mark on the tally sheet.  

13 After observing behaviour, call out and tactfully explain that the sign is a “dummy” and explain 
you’re doing a study about safety signs.  

14 Ask the first 50 compliers and the first 50 non compliers to complete the questionnaire. This is 
the target number but depending on the success of the sign, you may struggle to achieve this 
number for both groups.  

 

There are a number of reasons why people choose to either abide by these signs or ignore them 
but we want to know which ones are the most important.  

Would you be willing to help us with this research and complete a 3 minute questionnaire? 

 

YES: Proceed to preliminary information 

NO: Thank them for their time and wish them a good ride. 

 

Preliminary Information and Definitions for Participants 

When answering the following questions, please think only of your experience here at this trail 
closure. 

The interview is completely confidential and voluntary, and you are free to stop at any time. 

Please know that there are no right or wrong answers, nor are some responses better or worse 
than others. We simply want to know your honest opinions about trail closures. 

 

For all completed questionnaires – remember to circle C or NC (Complier or non 
complier) on the top right of the form! 

 

You’ll need: 

 Netting and statutory signs as before 

 The new message sign at A3, encapsulated and fixed to a post (see signmaker guidance 
online) 

 Clipboard 

 Tally sheets 

 Questionnaire sheets 

 Pens/ pencils for self completion (pencils usually work better if it’s damp) 



Appendix XI   Theory of Planned Behaviour (TPB) Questionnaire (with coding)   

 

Glentress MTB study -  TPB Questionnaire with Codes 
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BEHAVIOURAL BELIEFS 
 

1. If I ignore this trail closure, I may get injured by forestry operations. 

Note – The coding values did 
not appear on the  
questionnaire form presented to 
visitors (positive and negative 
connotations) 

 
EXTREMELY         EXTREMELY 
UNLIKELY      __0__ : __1__ : __2__ : __3__ : __4__ : __5__ : __6__ LIKELY 
 
 
 

2. Getting injured is: 
 
BAD __-3__ : __-2__ : __-1__ : __0__ : __1__ : _2___ : __3__  GOOD 
 
 
 
 

3. If I ignore this trail closure, I may get in the way of the forestry workers. 
 
EXTREMELY         EXTREMELY 
LIKELY          __6__ : __5__ : __4__ : __3__ : __2__ : __1__ : __0__ UNLIKELY 
 
 
 

4. Getting in the way of the forestry workers is: 
 
GOOD  __3__ : __2__ : __1__ : __0__ : __-1__ : __-2__ : __-3__ BAD  
 

 
 
 
 
5. If I ignore this trail closure, I could meet an impassable obstacle and have to come back 

here. 
 
EXTREMELY         EXTREMELY 
UNLIKELY      __0__ : __1__ : __2__ : __3__ : __4__ : __5__ : __6__ LIKELY 
 
 
 

6. Having to retreat and come back here would be: 
 
DIFFICULT __-3__ : __-2__ : __-1__ : __0__ : __1__ : _2___ : __3__ EASY 
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7. If I ignore this trail closure, I could come upon an unexpected hazard at any time 

 
EXTREMELY         EXTREMELY 
LIKELY          __6__ : __5__ : __4__ : __3__ : __2__ : __1__ : __0__ UNLIKELY 
 
 
 

8. Coming upon an unexpected hazard would be: 
 
GOOD  __3__ : __2__ : __1__ : __0__ : __-1__ : __-2__ : __-3__ BAD  

 
NORMATIVE BELIEFS 
 
 
 
9. I believe that the forest workers and trail builders here think: 

 
I SHOULD   __3__ : __2__ : __1__ : __0__ : __-1__ : __-2__ : __-3__   I SHOULD NOT  
       
 ….abide by trail closed signs here at Glentress 

 
 

10. When it comes to abiding by trail closures, doing what forest workers and trail builders 
would like me to do is: 

 
NOT IMPORTANT        VERY 
    TO ME     __0__ : __1__ : __2__ : __3__ : __4__ : __5__ : __6__   IMPORTANT TO ME      
 

 
 
 

 
11. I believe that the riders I’m with / my friends think: 

 
I SHOULD __3__ : __2__ : __1__ : __0__ : __-1__ : __-2__ : __-3__  I SHOULD NOT  
       
 ….abide by trail closed signs here at Glentress 

 
 

12. When it comes to abiding by trail closures, doing what others in my group think is: 
 
NOT IMPORTANT       VERY 
TO ME   __0__ : __1__ : __2__ : __3__ : __4__ : __5__ : __6__ IMPORTANT TO ME 
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CONTROL BELIEFS 
 
 

13. An explanation of the reason why the trail is closed could convince me to abide by the 
closure 

 
TRUE  __6__ : __5__ : __4__ : __3__ : __2__ : __1__ : __0__ FALSE    
    
  
 

14. An explanation of the reason for the closure, makes abiding by the closure and staying off 
the trail 

 
MORE DIFFICULT        EASIER 
FOR ME __-3__ : __-2__ : __-1__ : __0__ : __1__ : _2___ : __3__ FOR ME 
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Appendix XII   Quantitative study results  

Baseline/ Control count    

      

  Compliers Non 
Compliers Total %  

Date       Non 
Compliers  

Week day      
23/05/2011 12 0 12 0.0%  
24/05/2011 25 3 28 10.7%  
31/05/2011 37 12 49 24.5%  
08/06/2011 18 10 28 35.7%  

  92 25 117 21.4%  
Weekend      

29/05/2011 32 52 84 61.9%  
04/06/2011 62 26 88 29.5%  

  94 78 172 45.3%  
      

  186 103 289 35.6%  
      
      
      

With Message Sign count  

      

  Compliers Non 
Compliers Total %  

Date       Non 
Compliers  

Week day      
17/08/2011 25 0 25 0.0%  
18/08/2011 48 0 48 0.0%  
19/08/2011 32 3 35 8.6%  
04/10/2011 13 0 13 0.0% (Half day survey) 

  118 3 121 2.5%  

Weekend      
28/08/2011 56 19 75 25.3%  
25/09/2011 68 16 84 19.0%  

  124 35 159 22.0%  

      

  242 38 280 13.6%  
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Appendix XIII   - Statistical Analysis for Quantitative Study 

 

Compliance is the dependant variable, Control / Sign and Weekday / Weekend are the 

interdependent variables. All variables are binary (i.e. their value can only be one of two states).  

Given the dataset cannot be normally distributed, a non-parametric test is required.  Chi Squared 

tests were selected. 

With the Chi Squared test, the null hypothesis is that the categories in the two variables are 

independent i.e. one variable has no effect on the other.   

The data can be summarised as: 

 Baseline With Sign 

 Compliance 

Non 

compliance Compliance

Non 

Compliance

Weekday 92 25 118 3

Weekend 94 78 124 35

 

Is there an association between weekday / weekend and compliance? 

 Compliance 

Non 

Compliance 

Total 

Weekday 210 28 238

Weekend 218 113 331

 428 141 569

 

Answer:   

Chi Squared Test:   X2=37.184, df=1, P< 0.0001. 

Fisher’s Exact Test:  two-tailed P value < 0.0001.     

The association between rows (groups) and columns (outcomes) is considered to be extremely 
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statistically significant.  (If p<0.05, we reject the null hypothesis). Weekday/weekend has an 

extremely significant effect on compliance. 

 

As weekend/weekday has a significant effect on compliance, the impact of the sign on compliance 

should be assessed separately for weekends and for weekdays. 

 

Is there an association between baseline / sign and compliance on weekdays? 

 Compliance 

Non 

Compliance 

Baseline 92 25 

Sign 118 3 

 

Answer:   

Chi Squared Test:   X2=20.443, df=1, P< 0.0001. 

Fisher’s Exact Test:  two-tailed P value < 0.0001.     

Baseline/sign has an extremely significant effect on compliance on weekdays. 

 

 

Is there an association between baseline/sign and compliance on weekends? 

 Compliance 

Non 

Compliance 

Baseline 94 78 

Sign 124 35 
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Answer:   

Chi Squared Test:   X2=20.012, df=1, P< 0.0001. 

Fisher’s Exact Test:  two-tailed P value < 0.0001.     

Baseline/sign has an extremely significant effect on compliance on weekends. 

 

On both weekdays and weekends, the baseline/sign has a significant effect on compliance i.e. the 

new sign reduces non-compliance significantly in both cases. 



Appendix XIV   - Glentress Trail Map showing Survey Point 
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