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Abstract 

The present study aims to predict which individual factors may influence strategy-choices in 

wayfinding situations, specifically when participants are faced with ambiguous instructions in 

unfamiliar environments. Individual differences were measured with self-report forms of the 

Big Five personality traits and the Santa Barbara sense of direction scale (SBSOD). The study 

was conducted in a web-based survey format with a n=104 (65 female, and 39 male). A 

regression analysis concluded that the trait conscientiousness was the only factor that had 

predictive value in determining choice of strategy. SBSOD had some predictive values towards 

strategy-choice, but needs further investigation before any general conclusion can be drawn. 

Future studies should focus on a more goal-oriented task with more realistic stimulus. 

Keywords: Wayfinding, ambiguous instructions, individual differences, Big five, Santa 

Barbara sense of direction. 

 

Abstrakt 

Föreliggande studie har undersökt vilka individuella faktorer som kan påverka val av strategi i 

olika navigations-scenarion, specifikt när deltagare möts av oklara instruktioner i obekanta 

miljöer. Individuella skillnader mättes med själv-utvärdering av Big Five personlighetsdrag och 

Santa Barbara sense of direction scale (SBSOD). Studien utfördes i ett web-baserat enkätformat 

med ett deltagarantal på totalt 104 (65 kvinnor och 39 män). En regressionsanalys fastslog att 

personlighetsdraget samvetsgrannhet var den enda faktorn som kunde predicera strategival. 

SBSOD hade viss produktionskraft mot strategival, med detta behöver utforskas mer innan 

några generella slutsatser kan dras. Framtida studier bör fokusera på en mer målinriktad uppgift 

med mer naturtrogna stimuli. 

Nyckelord: Navigation, tvetydiga instruktioner, individuella skillnader, Big five, Santa 

Barbara sense of direction. 
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Wayfinding with ambiguous instructions in unfamiliar environments 

Introduction  

Goal-directed navigation can be considered one of the most important and fundamental 

tools that are regularly used by human beings (Montello, 2005). Navigation demands that one 

must have the ability for goal-directed and coordinated movement through the environment. To 

effectively implement this, one must apply many psychological skills such as cognition, 

perception and motor behaviour within the contexts of social and physical environments, which 

subsequently gives rise to a number of possible human errors relevant to navigation (Montello 

& Sas, 2006). 

Wayfinding in new and unfamiliar environments is a challenge that most of us have 

faced at some point in our lives. In many cases, one must make do with ambiguous instructions 

from a passer-by, or an incomplete description from a friend over the phone. Human beings are 

equipped with an especially high ability to adhere to complicated instructions (Meiran et al., 

2015), even with poorly described instructions, people can often successfully navigate to their 

planned destinations anyway (Tomko & Richter, 2015). Prior studies on wayfinding have often 

focused on a scenario where participants were given accurate information. However, it needs 

to be considered that in a real-life situation, instructions given might contain elements of 

information that are puzzling or even inaccurate (Brunyé et al., 2015). When street names are 

incongruent with given instructions, or a landmark is on a different side of the road than was 

previously described, people need to rely on common sense in order to cope with mismatches 

in expectations in the observed environment (Tomko & Richter, 2015). 

When human beings find themselves in new and unfamiliar environments, we make 

sense of the space by forming a cognitive map (Siegel & White, 1975). According to Siegel and 

White, the formation of this cognitive map begins with a set of landmarks, followed by a 

representation that forms an explicit sequence of movements needed to travel from one location 

to the other. Landmarks are defined as objects in the environment that stand out and can be used 

as a reference point, for example, distinct looking buildings (Caduff & Timpf, 2008; Lynch, 

1960; Presson & Montello, 1988; Raubal & Winter, 2002; Siegel & White, 1975) These 

sequences of movements are referred to as routes.  

These routes unite into an internal representation of the space that makes out our 

cognitive maps. This internal representation of the environment is useful because it enables you 

to create new routes between two mapped locations within the environment. It is important to 

understand the structure and development of the cognitive map, as well as the nature of its 

representations, to acquire a better understanding of human spatial navigation. It is also of 

importance to understand the strategies and processes used in the utilization and access of the 

information within the cognitive map (Stankiewicz, Legge, Mansfield & Schlicht, 2006).  

The importance of landmarks seems to be very pronounced in wayfinding situations, 

even when the navigator is utilizing a navigation system. Previous studies suggest that the 

inclusion of landmarks in navigation systems lead to increased user satisfaction, effectiveness, 

and efficiency. This is because navigators can use landmarks as a point of reference when trying 

to find the correct route (Brunyé et al., 2015), without visible landmarks disorientation is likely 

to occur (Dudchenko, 2010). Routes with landmark references seem to decrease the number of 

errors made, compared with routes where no landmarks are present (Pauzie et al., 1997). 

Humans also tend to give the most reliable route directions when referring to landmarks 

(Michon & Denis, 2001), where they are otherwise quite error-prone (Lovelace et al., 1999) 

with a high prevalence of left/right mistakes (Jordan, Wüstenberg, Jaspers-Feyer, Felbrich & 

Peters, 2006).  
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Strategies in ambiguous situations 

Brunyé et al. (2015) studied the relative reliance on landmarks versus turn directions 

and whether the reliance might change dependent on the information available to the navigator. 

When instructions are clear, previous research have demonstrated that humans rely heavily on 

the prevalence of landmarks when navigating (Pauzie et al., 1997), applying what Brunyé et al. 

(2015) choose to call a landmark-based strategy. However, there is also evidence that turn 

directions can be relied upon to find a goal destination, which is where one pays more attention 

to a given route than to landmarks, applying a route-based strategy.  

When navigating, there are several possible events that may induce uncertainty. 

Landmark locations can change places (a salient business may change its location) and 

instructions may be incongruent with what a navigator can see (a church can be further away 

from a right turn than expected) which subsequently creates ambiguity. Unreliable landmarks 

can, for instance, force the navigator to rely on a direction-based strategy (Foo et al., 2005).  

When people are directly asked what type of information they would find most 

beneficial when navigating, they rate turn directions to be the most important, followed by 

landmarks, which indicates that turn directions are heavily relied upon in situations where there 

is no ambiguity. There is, however, scarce research into how human beings react in ambiguous 

circumstances (Brunyé et al., 2015). Previous research has found that humans make wayfinding 

decisions by comparing their memories of a space with their unfolding motor and perceptual 

experiences of the environment (Evans et al., 1984). To investigate how individuals react in 

unknown environments, where they are subsequently unable to rely on stored memory 

representations, one must consider how their decisions are related to situational factors, route 

options and individual differences between navigators. Humans may differ in terms of 

individual spatial preferences, such as a tendency to mentally navigate by imagining the overall 

structure of the space, rather than focus on routes (Brunyé et al., 2015), or individual biases or 

tendencies to apply heuristics in uncertain situations (Kahneman & Tversky, 1982). After an 

extensive review of the available literature, there seem to be no coherent consensus on what 

may cause different individuals to apply different methods or strategies in different wayfinding 

situations. To delve deeper into which underlying factors may influence decision-making could 

reveal new information that could be useful to further the understanding of the mechanisms of 

wayfinding.   

Bearing previous research in mind, it is possible that individual navigators could 

develop a preference, either for landmark-based reliance or a route-based reliance, and then 

apply their preferred strategy to a wide range of wayfinding situations, in order to simplify the 

task and lower the cognitive load (Gray, Sims, Fu & Schoelles, 2006). Which situational and 

individual factors can impact a navigator’s choice of strategy is unknown, especially when a 

navigator is faced with ambiguous situations. Consider two possible scenarios that could occur 

in a real-life wayfinding situation; a navigator has been provided with instructions stating that 

they should continue straight ahead until you reach a barber shop, where you will make a left 

turn: 

 

1. The navigator will reach a barber shop, but it is only possible to make a right turn. 

2. The navigator finds a left turn, but there is no barber shop in the vicinity. 

 

Without the possibility to ask for further clarification from the instructor, what might 

the navigator choose to do in each of these scenarios? If the navigator is inclined to apply a 

landmark-based strategy, the navigator will decide to make a right turn at the barber shop, while 

in the second scenario the navigator might move past the left turn in search of a barber shop 

landmark. However, if the navigator happens to be inclined to apply a route-based strategy, the 
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navigator would likely move past the barber shop in the first scenario, attempting to find a left 

turn. In the second scenario, the navigator makes a left turn, even if there is no barber shop in 

the vicinity (Brunyé et al., 2015). The reasons behind the different inclinations in people are 

yet unknown to us. Therefore, based on Brunyé et al.’s (2015) experiment, we opt to find 

individual differences that can predict the outcome of strategy choice. This to create a deeper 

understanding about decision making in navigational tasks, and how these individual 

differences might influence strategy choices. Furthermore, this information may play a role in 

how to develop navigational instructions towards people with different predispositions.  

In an attempt to predict preference for route- versus landmark based strategies, 

Brunyé et al. (2015) let participants complete two questionnaires. One assessing Spatial 

Strategies and one assessing Spatial Representation, but there were no significant results that 

could predict strategy-choice based on individual differences tested in these questionnaires. The 

only significant predictor were gender differences in preferred strategy choice, where females 

demonstrated a stronger reliance on turn directions, while males were inclined to choose a 

landmark-based strategy. Which lead us to our first hypothesis, we will investigate if our 

findings are consistent with Brunyé et al. (2015). 

 

Hypothesis 1: Gender is a clear predictor of strategy choice, where women are more inclined 

to pick a route-based strategy and males are more inclined to pick a landmark-based strategy. 

 

The present study is a continuation of Brunyé et al.’s (2015) experiment 1, where 

participants were presented with instructions and then decided on which route to take on a very 

simple map. Example stimuli can be seen in Figure 1. 

 

 

 

Figure 1. Example stimuli from Brunyé et al. (2015). The map depicts routes, landmarks and 

destination options. 

Brunyé et al. (2015) suggests that further studies may find value in creating an 

environment that contains real-world perceptual features. In other words, putting the navigators 

in a milieu that resembles real life to a greater extent. As earlier described, the stimuli used in 

the original experiment were very basic, as it consisted of a map made of lines, connected to 

images with symbols, serving as landmarks. 
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Environmental spatial ability 

People rely on their spatial abilities in everyday situations, such as learning the layout 

of the environment and finding their way in new settings. Common methods for assessing 

human spatial ability often include retracing routes taken, sketching a map of the environment 

and estimating route distances. There are considerable individual differences in the ability to 

perform said tasks, but even so, relatively little research has been conducted on individual 

differences in environmental spatial cognition (Hegarty, Richardson, Montello, Lovelace & 

Subbiah, 2002).  

Attempts have been made to relate spatial cognition to standard psychometric tests of 

spatial ability, with tasks such as mentally rotating shapes and finding hidden figures. However, 

these types of tasks are more focused on imagining manipulation of objects in a small-scale 

space, rather than imagining one’s own body navigating and orientating in a large-scale space 

(Hegarty et al., 2002). Previous studies indicate that psychometric tests of spatial ability are 

only weak predictors of environmental spatial cognition (Allen, Kirasic, Dobson, Long & Beck, 

1996; Pearson, & Ialongo, 1986). Self-reporting seems to be a more promising method of 

measuring environmental spatial ability (Hegarty et al., 2002), when research has reported high 

correlations between performance in environmental spatial tests and self-reported ability to do 

so (Prestopnik, & Roskos–Ewoldsen, 2000; Sholl, Acacio, Makar & Leon, 2000). 

Even though previous findings suggest that there is a significant correlation between 

self-reported sense of direction and environmental spatial cognition, a coherent consensus on 

this issue is lacking. It is likely that the lack of consensus is due to the fact that researchers have 

used different methods of measuring sense of direction, where some opt for scales with several 

items and others for single item scales. Suffice it to say, there is a need for a standardized 

measure of self-reported sense of direction, which can be applied for many purposes and allow 

for comparisons across studies (Hegarty et al., 2002).  

For reasons earlier stated, Hegarty et al. (2002) aimed to create a standardized self-

report test of environmental spatial ability. The form, called the Santa Barbara Sense of 

Direction Scale, was developed and tested in six different studies and the results demonstrated 

a high level of test-retest reliability as well as a high level of internal consistency. On close 

examination of the items used to rate sense of direction, it becomes clear that when people rate 

their own ability they factor in tasks such as wayfinding, following and giving directions, ability 

to stay oriented in the environment, learning layouts and using maps. It was ultimately 

concluded that the Santa Barbara Sense of Direction Scale (SBSOD) can be a useful tool in 

predicting environmental spatial abilities, which is why we deemed it fitting for the present 

study. 

 

Hypothesis 2: Can sense of direction predict the strategy score? 

 

The Big Five 

The Big Five model is a well-established method of measuring individual differences in 

personality traits, that have been used in numerous studies (DeYoung et al., 2010; Gosling, 

Rentfrow & Swann, 2003; McCullough, Bellah, Kilpatrick & Johnson, 2001; Sheldon, Ryan, 

Rawsthorne & Ilardi, 1997). Personal differences in people’s characteristic mode of feeling, 

thinking, behaving and rationalizing can be organized into five trait domains in the Big Five 

personality spectra (John, Neumann & Soto, 2008; McRae & Costa, 2008). Furthermore, these 

five trait domains can be hierarchically conceptualized, with each domain comprised of several 

more specific facet traits (DeYoung, Quilty & Peterson, 2007). The Big Five domains are: 

Extraversion (with facets of Sociability, Energy Level and Assertiveness), Agreeableness 

(Trusting, Respectfulness, Compassion), Neuroticism (Emotional Instability, Anxiety and 



6 

 

  

Depression), Conscientiousness (Productiveness, Organization and Responsibility) and 

Openness (Aesthetic Sensitivity, Creative Imagination and Intellectual Curiosity) (Soto & John, 

2017).  

There is a large body of evidence indicating that individual differences in personality 

are highly correlated with human performance (Dewberry, Juanchich, & Narendran, 2013). 

Previous meta-analytic studies have shown that the Big Five domains, especially neuroticism 

and conscientiousness are associated with performance in many different fields of work 

(Barrick, Stewart, & Piotrowski, 2002; Dudley, Orvis, Lebiecki, & Cortina, 2006). 

Furthermore, there is considerable evidence that personality traits seem to influence various 

aspects of decision-making (Davis, Patte, Tweed, & Curtis, 2007). Therefore, it is plausible that 

individual differences in personality can predict variations in everyday decision-making styles 

(Dewberry, Juanchich & Narendran, 2013). 

The personality traits that we hypothesize will influence strategy choice in wayfinding 

situations are mainly openness and conscientiousness. People who are high in trait openness 

can be characterized by their tendency to be original, creative, imaginative and daring, while 

people high in trait conscientiousness tend to be habitually careful, dutiful and conservative 

individuals (McCrae & Costa, 1987; McCrae & Costa, 1999). Based on this we constructed two 

hypotheses: 

 

Hypothesis 3: Participants scoring high in openness are more likely to switch between 

strategies. 

Hypothesis 4: Participants scoring high in conscientiousness, are more likely to pick a strategy 

and stick to it. 

 

Furthermore, there are robust findings indicating that there are pervasive gender 

differences in personality traits (Schmitt, Realo, Voracek, Allik, & Carver, 2008), which 

surprisingly seem to be more pronounced in cultures where traditional gender roles are 

minimized. Sex differences in personality traits are replicated cross-culturally and are generally 

consistent with traditional gender stereotypes, where women are higher in trait neuroticism and 

agreeableness (Costa, Terracciano & McCrae, 2001).  Based on these studies and the results in 

Brunyé et al.’s (2015) experiment, we will investigate if these traits can explain the outcome of 

the gender differences in Brunyé et al.’s (2015) experiment. 

 

Hypothesis 5: Participants scoring high in agreeableness are more likely to use route-based 

strategy. 

Hypothesis 6: Participants scoring high in neuroticism are more likely to use route-based 

strategy. 

 

Furthermore, since the trait extraversion is associated with interpersonal engagement 

and the enjoyment of interpersonal bonds (Depue, & Collins 1999), we do not expect 

extraversion to play a role in wayfinding. The factor will still be in the analysis as an explorative 

variable. 

 

Hypothesis 7: Extraversion can be a predictor of strategy score. 
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Method 

The method of choice for the present study is a quasi-experimental approach, where the 

goal is to compare different populations with t-tests and to perform a regression analysis on the 

outcome of the strategy score. The stimuli of the present study are presented in a web-based 

survey format, this to reach a larger population for increased statistical power. This will lead to 

a lower experimental control, but the trade-off for higher statistical power is preferred in this 

case, since a regression analysis requires a higher number of participants. 

Stimuli and Materials 

Following the recommendations of Brunyé et al. (2015) we aimed to create a more life-

like situation in the stimuli. For this reason, we decided to use images from Google Earth Street 

View ™. 

 Figure 2. An example of a dilemma-trial and its alternatives. A right turn in this situation would 

indicate a route-based strategy, while continuing forward indicates a landmark based strategy. 

A pilot study was constructed based on Brunyé et al.’s (2015) definition of dilemma 

trials. Landmarks were selected by their external properties, such as immobile, salient, 

recognizable locations (fast food restaurants, supermarkets, churches etc.) Along with the 

landmarks, there are also left/right turn-directions. For example: “Take a right turn at the 

mosque.”. Following each image there were only two options. In the dilemma-trials one option 

represented a landmark-based strategy and the other represented a direction-based strategy 

(see Figure 2). 

The number of sentences indicating a left/right turn were split between the trials. Ten 

presented trials were so called non-dilemma trials, where the information given in the route-
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directions were consistent with the visual stimuli on the picture. Subsequently, the other trials 

were dilemma trials, where the instructions were inconsistent with the information presented on 

the picture, creating an ambiguous situation. The final version pilot study contained 19 dilemma 

trials, and ten non-dilemma trials, this was sent out to seven participants via Google Forms™. 

The result from the pilot study gave indication to which pictures created the most ambiguous 

situation. Nine dilemma and nine non-dilemma pictures were chosen from the pilot to create 

the survey used in the present study. An odd number of dilemma pictures were chosen to “force” 

participants to be either more landmark or route-based.  

In order to measure the big five traits, we opted for Soto and John’s (2017) shortened, 

30-item form of the Big Five Inventory-2, (or BFI-2), which originally consists of 60 items 

(Soto, John, & Cooper, 2017). The shortened 30-item form (BFI-2-S) was developed to 

examine if the shortened version could retain the validity and reliability of the full BFI-2. 

According to Soto and John’s (2017) tests, the correlation between the BFI-2-S and BFI-2 

ranged from .93-.97, with an internal Cronbach’s α ranging from .73-.83, making it an 

adequately reliable test.  

Furthermore, the BFI-2 is easy to comprehend. The items consist of short phrases, 

designed to elaborate on a trait-descriptive adjective (e.g., persistent) by adding context (e.g., 

to be persistent, to work until a job is finished) ranked on a one to five Likert scale. These 

phrases preserve the simplicity and concision of adjective ratings, all while addressing the 

limitation that individual trait adjectives can be somewhat ambiguous or have multiple 

meanings (Goldberg & Kilkowski, 1985).  

In a large survey, designed to measure many different factors other than just individual 

personality differences, it might be necessary to only devote a minute or two to assess 

personality traits. In such cases, a shortened version of the BFI-2 may be useful to prevent 

participation fatigue and careless responding (Soto & John, 2017). Therefore, the shortened 

version suits the needs of the present study, while retaining its validity and reliability.   

As for the measurement of environmental spatial ability we opted for the SBSOD. The 

questionnaire contains fifteen items that are related to sense of direction (Cronbach’s α = .88), 

the questions are ranked on a self-reported manner from one to seven (Hegarty et al., 2002).  

Participants and procedure 

The survey was distributed in English on social media and was open for ten days before 

it was closed. 104 participants completed the survey, 65 participants were female (62,5%) and 

39 participants were male (37,5%). 

The strategy score was calculated by the premises that every participant started at a zero 

in strategy score. Every decision in the dilemma trials could result in +1 or -1 to this score in 

total. Every time a landmark strategy was implemented +1 would be added to the total, and -1 

respectively for every time a route-based strategy was implemented. This resulted in a strategy 

score that ranged from +9 to -9. 

Furthermore, the strategy score variable was divided into a “mix group” and a “non-mix 

group”, this to group the data in a way that could address the hypotheses. The “mix” group 

contained participants that had no clear orientation for one of the strategies, while the 

“non-mix” group had an orientation towards a specific strategy. The following criteria were 

made, -3;3 qualified as “mix” group, while -9;-4 and 4;9 qualified as “non-mix” group. The 

“mix” group had a n=70 and the “non-mix” group had a n=34. Since the Levenes’s test for 

equality of variance was not significant, testing proceeded with parametric tests. Additionally 

a “route” and a “non-route” group were created in a similar manner, where -9;-4 was the criteria 

for the “route strategy” group and -3;9 was the “non-route strategy” group. The “route” group 

had a n=33 and the “non-route” group had a n=71.  
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These two groupings were created as a preparation for the t-test, where they were used 

to compare the independent variables. The “non- mix” group consists of participants who 

displayed consistency in strategy choice and the “mix” group consists of participants who 

tended towards inconsistency. This was done in order to test hypothesises 3 and 4. Furthermore, 

the “route” and “non-route” group were created as a preparation for the t-test regarding the 

hypothesises 5 and 6, in order to investigate the differences between the participants that 

displayed consistence in route strategy choice and those whom displayed a non-route strategy.  

 

Results 

The initial analysis of the data showed that no participants demonstrated a complete 

reliance of a specific strategy (strategy score = -9 or 9). Additionally, only one participant 

qualified as a landmark based strategist (strategy score = 5) (see Figure 3). 

Further analysis of the data showed that the strategy score variable was skewed towards 

route-based strategy. The residuals were controlled, and the p-p plot showed no remarkable 

deviation and a random scatterplot pattern. So, the strategy score variable was kept as is in the 

regression analysis. 

Figure 3. Bar chart displaying frequency of strategy score.  

When it comes to the results from Big five and SBSOD there is a small skewness in the 

agreeableness (M=3.56), conscientiousness (M=3.40), openness (M=3.62) and SBSOD 

(M=4.24). These numbers are not skewed enough to cause any problems to the analysis, so no 

measures were taken, and the variables were kept as is (see appendix 1 for bar charts). 

The initial t-test was conducted to investigate H1 and control for gender differences in 

the big five traits. The result shows that there is a significant difference between gender groups 

in trait agreeableness (males M=3.363, SD=.677 and females M=3.684, SD=.629) t(102)=2.452, 

p=.016, CI[-.581, -.061]. Furthermore, there is a significant difference between gender groups 
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when it comes to trait neuroticism (males M=2.496, SD=.802 and females M=3.159, SD=.811) 

t(102)=-4.056, p=.000, CI[-.988, -.339]. Lastly, there is a significant difference in SBSOD 

between gender groups (males M=4.766, SD=1.083 and females M=3.924, SD=1.061) 

t(102)=3.887, p=.000, CI[.412, 1.271] (see Table 1). 

Table 1.      

Results from the t-test between gender groups.  

    

95% confidence interval of the 

difference 

Factors t p SE Lower limit Upper limit 

Extroversion 1.374 .172 .146 -.089 .490 

Agreeableness -2.452 .016 .131 -.581 -.061 

Conscientiousness -.021 .984 -.002 -.250 .245 

Neuroticism -4.056 .000 .164 -.988 -.339 

Openness 1.069 .287 .134 -.123 .410 

SBSOD 3.887 .000 .217 .412 1.271 

Strategy score .239 .811 .600 -1.046 1.333 

 

The second t-test was conducted to investigate hypotheses H2, H3, H4, and H7. The 

results shows that there is a significant difference between the “mix strategy” group and the 

“non-mix strategy” group in trait neuroticism (mix group M=2.788, SD=.856 and non-mix 

group M=3.162, SD=.842) t(102)=2.098, p=.038, CI[.020, .727]. Furthermore, there is a 

significant difference in SBSOD between the “mix strategy” and the “non-mix strategy” groups 

(mix group M=4.455, SD=1.127 and non-mix group M=3.796, SD=1.049 t(102)=-2.861, 

p=.005, CI[-1.116, -202] (see Table 2). 

Table 2.      

Results from the t-test between the "mix strategy" and "non-mix strategy" group. 

    

95% confidence interval of the 

difference 

Factors t p SE Lower limit Upper limit 

Extroversion -.652 .587 .152 -.400 .202 

Agreeableness -1.593 .114 .138 -.492 .054 

Conscientiousness -1.863 .065 .127 -.487 .015 

Neuroticism 2.098 .038 .178 .020 .727 

Openness -.237 .813 .139 -.309 .243 

SBSOD -2.861 .005 .230 -1.116 -.202 

Gender .750 .455 .102 -.126 .279 

 

A third t-test was conducted to investigate H5 and H6. The results show that there is a 

significant difference between the “route strategy” group and the “non-route strategy” group in 

trait conscientiousness (route group M=3.202, SD=.596 and non-route group M=3.490, 

SD=.603) t(102)=-2.278, p=.025, CI[-.540, -.037]. Furthermore, there is a significant difference 

in SBSOD between the “route strategy” group and the “non-route strategy” (route group 

M=3.758, SD=1.041 and non-route group M=4.464, SD=1.121 t(102)=-3.057, p=.003, 

CI[-1.165, -248] (see Table 3). 
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Table 3.      

Results from the t-test between the "route strategy" and "non-route strategy" group. 

    

95% confidence interval of the 

difference 

Factors t p SE Lower limit Upper limit 

Extraversion -.337 .737 .153 -.356 .252 

Agreeableness -1.530 .129 .138 -.487 .062 

Conscientiousness -2.278 .025 .127 -.540 -.037 

Neuroticism 1.710 .090 .181 -.049 .668 

Openness -.255 .799 .140 -.314 .243 

SBSOD -3.057 .003 .231 -1.165 -.248 

Gender .594 .554 .103 -.143 .256 

 

Furthermore, a stepwise regression analysis was conducted to investigate H1, H2, and 

H7. The results from the regression analysis show that only conscientiousness has a 

significant predictive value of strategy score (β =.311, t(103)3.308, p=.001, with a variance of 

R2=.097, F(103)=10.944, p=.001. Excluded values can be found in Table 4. 

Table 4.   

Regression analysis excluded variables. Criteria; strategy score.  

Predictors b p 

Extraversion -.128 .187 

Agreeableness .113 .234 

Neuroticism .050 .612 

Openness -.003 .979 

SBSOD .058 .551 

Gender -.024 .797 

 

Discussion 

In Brunyé et al.’s (2015) study, most participants displayed a clear inclination to pick 

either a landmark- or direction-based strategy, where only 13 out of 60 participants were 

inconsistent in their choice of strategy across trials. In our experiment however, no participants 

demonstrated complete reliance on a specific strategy. In the Brunyé et al. (2015) experiment, 

participants had a clear goal, i.e. to reach the final destination. In the present study, there was 

no such goal. Since the trials were independent of one another, there were no consequences to 

selecting different strategies across trials. The trials were presented at eye-level, which fulfilled 

the recommendation of creating a more lifelike situation for the participants, but this may also 

have made it more difficult to get a holistic perspective on the route, giving the participants less 

incentive to pick one strategy and stick to it. 

The first hypothesis in the present study was that gender is a predictor of strategy score 

as seen in Brunyé et al.’s (2015) study. The results from the t-tests and the regression analysis 
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show that gender was not a predictor of strategy choice. This contradicts Brunyé et al.’s (2015) 

results, where gender was the only predictor from their first experiment in their study. The 

reason that these contradicting results appear could be due to the more realistic stimuli in the 

present study. As seen in the other two experiments in their 2015 study, small changes in the 

experimental design can change the outcomes of the predictors. Another reason might be that 

they use a goal-oriented navigation task, while the present study only used still images of 

ambiguous scenarios. This might have led to the differences in result due to the lack of 

consequences as mentioned above. 

The second hypothesis was that SBSOD can predict strategy score. The results show 

that SBSOD had a significant difference in mean in both t-test (“mix vs non-mix” and “route 

vs “non-route”) but had no predictive power in the regression analysis. These are some 

contradicting results, as it seems that SBSOD is statistically lower in the “route strategy” group 

than the “non-route strategy” group. This since the “non-route strategy” group contains the data 

from the “mix group” and the single landmark participant resulting in a hierarchical structure 

based on the strategy score. This should logically show up in the regression analysis as well, as 

it seems that a higher SBSOD leads to a higher chance of applying a non-route-based strategy. 

This lack of prediction power in the regression analysis could be due to that it has no prediction 

power within the route-based group itself, but that SBSOD is a predictor on which group you 

end up in. This should be further investigated in future studies.  

Furthermore, the results of the SBSOD tell us that males generally score their self-

reported sense of direction higher than females. One reason for this may be that males tend to 

score lower than females in trait neuroticism. Our analysis of the big five data were no 

exception, since a t-test showed that there were significant gender differences in trait 

neuroticism, which is consistent with previous research (Costa et al., 2001; Schmitt et al., 2008). 

A lower score in trait neuroticism may lead to a lower likelihood of doubting one’s own 

abilities, and this might be the reason females are more inclined to score themselves lower than 

males in sense of direction.   

It is worth noting that previous studies on self-reported sense of direction indicates that 

males tend to score themselves higher than females, despite there being no consistent evidence 

on actual differences in wayfinding abilities between genders (Cornell, Sorenson & Mio, 2003). 

So even though the participants estimated abilities in sense of direction may differ, this does 

not necessarily mean that their estimation is correct.  

The third hypothesis was that participants with a high trait openness would be more 

likely to switch between strategies. The t-test between the “mix strategy” and “non-mix 

strategy” groups shows that there are no differences between the two groups when it comes to 

trait openness. This result could be due to the skewed data towards route-based strategy choice, 

but given the low t-value (-.237) and high p-value (.813) this seems rather unlikely. 

Furthermore, openness did not have any significance in any of the tests performed in the present 

study, so according to the results in the present study, trait openness seems to play no part in 

the outcome of strategy choice. 

The fourth hypothesis was that participants high in trait conscientiousness would pick a 

strategy and stick to it. The regression analysis indicate that conscientiousness is a predictor of 

strategy score, where participants scoring high in trait conscientiousness are more likely to 

apply a landmark-based strategy, while participants that score low in trait conscientiousness are 

more route-based. However, this contradicts our hypothesis that conscientious people will pick 

one strategy and stick to it, since when comparing a mix and non-mix group in a t-test, there 

were no differences between the two groups, and for our hypothesis to be correct, high trait 

conscientiousness participants would be more prevalent in the non-mix group, compared to the 

mix group.  
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This creates a problem interpreting the results. One explanation might be that the results 

from the analyses would have been different if the strategy score was more alike 

Brunyé et al.’s (2015) data, that is, if there were more landmark-based participants. This since 

only one participant has a clear landmark-based strategy score, leads to a skewness that could 

affect the outcome of the results. That is, that the independent variables of this individual 

landmark-based strategist will create a higher impact on the outcome of the analyses. However, 

the one landmark-based strategist is not removed from the dataset, since technically the 

individual is not an outlier.  

Furthermore, since only one participant can be identified as a landmark-based strategist, 

there is no way of comparing the landmark group to the route/mixed groups in a t-test. If a 

proper landmark-based group could have been identified, a t-test would have been feasible and 

would perhaps have given some insight into this problem. This possibility should be addressed 

in future studies.  

McCrae & Costa’s (1987) definition of conscientiousness, namely that people high in 

trait conscientiousness are habitual, could shed some light on the result regarding trait 

conscientiousness in the regression analysis. This would explain why these participants would 

lean towards one strategy and “stick to it”. But as our hypothesis states, this behavior should be 

towards both ends of the strategy score. So, it seems that there might be some other underlying 

structure in the trait that causes this to lean towards landmarks instead of routes.  

The fifth hypothesis was that participants with a high trait agreeableness would be more 

likely to use a route-based strategy, this was based on the findings of Brunyé et al. (2015) that 

women were inclined to choose a route-based strategy, and since women are on average higher 

in trait agreeableness, this could be the reason for this outcome. Our findings show that there is 

a difference between genders, as women are a significantly higher in trait agreeableness than 

males (p=.016) as earlier studies suggest (Costa et al., 2001; Schmitt et al., 2008). This however, 

does not translate into a predictor for strategy score. Furthermore, the results from the regression 

analysis show that gender also does not translate as a predictor to strategy score as it did in 

Brunyé et al.’s (2015) study. Based on this, trait agreeableness does not seem to have an impact 

on strategy choice. 

The sixth hypothesis was that participants with a high trait neuroticism would be more 

likely to use a route-based strategy. This was also based on the findings of Brunyé et al. (2015) 

that women were more prone to choose a route-based strategy, and since women are on average 

higher in trait neuroticism this could be the reason for this outcome. 

As previously mentioned, our findings confirm that there is a difference between 

genders, as women are a significantly higher in trait neuroticism than males (p=.000). Our 

results also indicate that there are no differences in trait neuroticism in the “route strategy” and 

“non-route strategy” groups. Additionally, our results show that trait neuroticism and gender 

have no predictive power in the regression analysis in choice of strategy.  

However, in the t-test between the “mix strategy” and “non-mix strategy” groups there 

seems to be a difference in trait neuroticism, as the “non-mix strategy” group has a higher score 

in trait neuroticism (p=.038). This contradicts our hypothesis that route-based participants 

would score higher in trait neuroticism, and instead suggest that participants with a high trait 

neuroticism are more likely to stick with a strategy.  

But if we compare this result with the result from the t-test between “route strategy” and 

“non-route strategy”, as well as the results from the regression analysis, trait neuroticism has 

no prediction power on strategy score. This could be that the one participant that got a landmark 

strategy score, skews the data in the “mix strategy” and “non-mix strategy” t-test, creating a 

difference. This would explain why the second t-test and the regression analysis do not provide 

the same conclusions. This makes us careful in drawing any conclusions, regarding trait 
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neuroticism impact on strategy choice, based on the data from the present study, we would 

rather recommend that this be further investigated.  

As for the seventh, and last hypothesis, that extraversion can predict strategy score, none 

of the analyses in the present study showed that trait extraversion could predict strategy choice. 

This is in line with previous studies and suggest that extraversion is associated with 

interpersonal engagement and the enjoyment of interpersonal bonds (Depue & Collins 1999), 

and has no effect on wayfinding.  

All in all, after extensive testing on the acquired data, we could not confirm any of our 

hypotheses. We did however conclude that conscientiousness is the only individual factor that 

have any predictive power in determining strategy-choice.  

 

Method discussion 

One criticism towards the survey in the present study is that there were no consequences 

based on your choice in the ambiguous trials. If there was some type of consequence 

participants might have been more careful about their decision making, which might have 

resulted in a different outcome. If there was some type of time constraint or a route with a goal 

target, participants might have acted differently. This could be achieved with multiple computer 

simulated routes, where participants would navigate through a lifelike city with guidance from 

instructions. Furthermore, since we made the choice to conduct the study in a web-based format, 

where we were unable to control several variables, this may also have influenced the outcome 

of the study. Participants may act differently in a lab environment, under time constraints and 

where variables such as reaction times could have been monitored. 

Another criticism of the method choices in the present study is that the landmarks 

operate in the same conceptual category. For example, in all examples, whenever there was a 

trial containing an ambiguous instruction regarding a supermarket, there was still a supermarket 

in the image, but just of another chain than stated in the instructions. A lack of knowledge about 

Swedish brands (for example, we use ICA, a common Swedish supermarket chain, as an 

example of a landmark. Some participants may not be familiar with what ICA is), or just plain 

inattention, may have led the participants to believe that there was no dilemma at all. As 

previously mentioned, we could not monitor the participants for inattention, due to the web-

based nature of the study, which may be part of why we received such puzzling results.  

These limitations may have resulted in the skewness towards the route strategy. If there 

would have been images with another conceptual category, this might have lead the participants 

to choose to continue looking for the landmark instead of taking the route direction.  

This approach would have been more appropriate in a goal-oriented task, where 

participants can move in the environment in real-time. However, in our case where our survey 

contains still images of scenarios, instead of an interactive environment, participants might just 

have found it too confusing if there was no conceptual likeness between instructions and 

landmarks due to a lack of context, and subsequently not put any thought in their decision in 

these hypothetical trials. This should be addressed in future studies, as it might have affected 

the outcome. 

As for the measurement of the big five traits, a longer version might have yielded a 

different result. According to Soto and John (2017), the 30 item BFI-2-S is a tested and 

validated version based on the 60 item BFI-2 and provides a good measurement where there is 

a time restraint. That being said, a 100+ item version might have yielded a different result, since 

this would provide a measurement higher in accuracy. Furthermore, a peer measurement of the 

big five traits would have given another measurement than the self-reported surveys. However, 

both these options would be problematic, since both a 60 and a 100+ item measurement, as well 

as, a peer procedure would be more time consuming and required peer reviews combined with 

the survey. This is a trade-off we were willing to make, but there is no doubt that these decisions 
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could have affected the outcome of the study. Additionally, the skewness of the traits 

agreeableness can be explained by the fact that more women answered our survey (62,5% 

female). This skew in gender can explain the higher scores in trait agreeableness based on 

Costa et al.’s (2001) findings that females tend to score higher in this trait. Furthermore, the 

skewness in trait conscientiousness can probably be explained by the fact that conscientious 

people tend to complete their tasks (McCrae & Costa, 1987), and will be less likely to drop out. 

This is highly speculative thought, since we cannot control against the drop outs. Similar 

reasoning can be applied on the skewness of openness, since people high in trait openness tend 

to be more open towards new experiences (McCrae & Costa, 1987), which would cause a higher 

participation of participants high in trait openness. 

Another limitation could be that we did not account for participant age in the analysis 

of the data. This could have influenced the results and should be addressed in future studies.  

When it comes to the number of participants the present study has a good number of 

participants for a regression analysis according to Green’s (1991) formula (N ≥ 50+8m where 

“m” is the number of predictors). According to this formula, the number of participants in the 

present study (104) provides enough statistical power, but a higher number of participants will 

always lead to higher statistical power, which is always a plus.  

 

Conclusion 

As for the concluding remarks, the present study aimed to investigate the individual 

differences that could explain the results from Brunyé et al.’s (2015) experiment. A crucial 

difference between the two studies was that the distribution between the route-based and 

landmark-based strategies got weaker with more realistic stimuli. Furthermore, the present 

study observed a more route-based skewed data compared to Brunyé et al. (2015), which could 

also be due to the more realistic stimuli, or the lack of consequences following each decision. 

Additionally, landmarks in the present study were in the same conceptual category as the 

‘ambiguous one’, which could have made participants prone to a more route-based strategy. All 

this could be investigated further in future studies. 

The findings in the present study suggest that trait conscientiousness could influence 

which strategy you apply in navigational tasks. Furthermore, SBSOD and trait neuroticism 

seems to have some influence on whether you are a route-based strategist or not. These results 

are somewhat problematic, since there is no clear “control group” that we can compare our 

results to since the outcome of the data is skewed towards a more route-based strategy and lacks 

the landmark-based distribution as found in Brunyé et al.’s (2015) experiment. Whether this is 

due to methodological issues, or whether this is the natural way of navigating should be further 

investigated. This could be done with a more goal-oriented task, with a realistic stimulus, and 

with landmarks that are not of the same conceptual categorical nature. This could be achieved 

with either computer simulated images (virtual reality), or real-life images such as in the present 

study. 

Based on these findings, trait conscientiousness seems to predict which strategy a person 

applies, however, not in accordance with the hypothesis of the present study. 
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Appendix 1 

 

Figure 4. Bar chart displaying frequency of trait agreeableness. 
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Figure 5. Bar chart displaying frequency of trait neuroticism. 
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Figure 6. Bar chart displaying frequency of trait conscientiousness. 
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Figure 7. Bar chart displaying frequency of trait introversion/extraversion. 
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Figure 8. Bar chart displaying frequency of trait openness. 
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Figure 9. Bar chart displaying frequency of SBSOD. 


