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Abstract: 

 
Spatial information is a necessity for successful navigation. While in familiar environments, we can rely on prior acquired 
spatial knowledge, in unfamiliar or partially familiar environments, we highly depend on external information to 
successfully reach destinations. Navigation services are therefore designed to navigate users from an origin to a 
destination. However, empirical studies suggest that current navigation systems, which guide users with turn-by-turn 
instructions, negatively affect users' spatial learning in the short term (Gardony et al. 2013, Parush et al. 2007), as well as 
spatial ability in the long term (Ishikawa 2019). To compensate for the negative influence, researchers (Brügger et al. 
2017, Waters & Winter 2011) proposed actively engaging the users with the environment, by incorporating landmarks 
into navigation services. 
 
Attempts have been made to classify indoor landmarks and integrate them into navigation services (Ohm et al. 2014, 
Feller et al. 2017), but due to the nature of the indoor environment, identifying indoor landmarks are still more difficult 
than in outdoors. As a subset of semantic landmarks, directional signs are meant to facilitate navigation by presenting 
immediate navigation information (Gibson 2009). Therefore, we proposed to incorporate directional signs into indoor 
navigation service in a previous study (Wang et al. 2019), attempting to direct users' attention back to the environment 
and assist their spatial learning.  
 
In this study, we conducted an in-situ experiment to examine the viability of the route instructions generated by the 
aforementioned indoor navigation service, guided by the following research questions: 
 

1. Is the route instructions generated by the proposed indoor navigation service effective? How is its performance, 
in terms of effectiveness and efficiency, compared with turn-by-turn intrusions?    

2. How do the users perceive it in terms of preference?  
3. Can it support users' spatial knowledge acquisition? 

 
Our experiment consisted of two route following tasks, each with a set of subsequent spatial knowledge assessment tasks, 
and ended with a questionnaire. The two routes are similar in length in the route following tasks, and both include some 
level change. On one route, the participant was guided by the route instructions generated by the proposed indoor 
navigation service. On the other route, the participant was guided by turn-by-turn instructions. The combination of the 
routes and the instructions were randomised. The spatial knowledge assessment tasks include direction estimates, 
landmark recognition, ordering, and placement on the floor plan, etc. As we recruited students and conducted the 
experiment in a university building, the questionnaire featured their familiarity with the building and their experience 
with the route guidance.    
 
To avoid potential interruptions caused by localisation inaccuracy indoors, we implemented the experiment with the 
"Wizard of Oz" method (Kelley 1983). Inspired by Bakogiannis et al. (2019), we generated route instructions beforehand 
and translated them into successive images along the route (Figure 1). We then used two android smartphones. One was 
given to the participant, with an image switching app simulating an indoor navigation service. The other was held by an 
experimenter, controlling the participant's phone. There was a second experimenter, who recorded the route following 
process.  
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       Figure 1. Images presenting the route instructions. 
 
We will first screen the participants based on their familiarity. Then we plan to assess participant's performance by the 
number of stops and travel time. Their preference will be derived from the questionnaire. The spatial knowledge 
assessment tasks will inform us about their spatial knowledge acquisition during route following.  
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