
Measures
This document presents the questionnaires that were used to measure respectively 
· the participants’ affective appraisal of the VE,  
· their fear of darkness in real life, 
· their emotional state, 
· their emotional response to the VE and to the follow-up task, 
· their sense of presence in the VE, and 
· their game and navigation experience. 
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Environmental appraisal scale
The affective appraisal of the VE was measured using a subset of the 38 adjectives from a differential rating scale that was designed to assess the atmosphere of built environments (Vogels, 2008a). In this context atmosphere is defined as the affective evaluation of the environment. Atmosphere gives information about the expected effect of the environment on people’s affective state (Vogels, 2008b). The 11 selected terms represent each of its four principal affective dimensions (Vogels, 2008a): 
Environmental appraisal scale
	Affective dimension
	Dutch term
	English translation

	Cosiness
	behaaglijk
	cosy

	
	intiem
	intimate

	
	veilig
	safe

	Tenseness
	gespannen
	tense

	
	beangstigend
	terrifying

	
	bedreigend
	threatening

	Detachment
	zakelijk
	business

	
	formeel
	formal


Each term was scored on a 7-point rating scale (-3 = not at all, 3= very much). 
Fear of darkness in the real world

In the real world cues like darkness (day/night), novelty (familiar/unfamiliar) and lack of social presence are known to evoke fear of victimization and determine navigation behavior (
 ADDIN REFMGR.CITE 
Fisher & Nasar, 1992; Warr, 1984; Warr, 1990
). We used the following statements to assess the susceptibility of our participants to each of these cues: 

1. I’m very well able to find my way in an unfamiliar environment.

2. I’m very well able to find my way in a familiar environment at night.

3. I’m very well able to find my way in an unfamiliar environment at night.

4. I can orientate very well in the dark.

5. I can orientate very well in daytime.

6. I dare to walk by myself in an unfamiliar environment at night.

7. I dare to walk by myself in an unfamiliar environment in daytime.

8. I feel uncomfortable in the dark.

Participants scored the extent to which they agreed with each of these statements on a 7-point bipolar rating scale (-3 = strongly disagree, 3= strongly agree).
Self-Assessment Manikin (SAM)

The participants self-reported their momentary feelings of pleasure, arousal and dominance using a validated 9-point pictorial rating scale (the Self-Assessment Manikin or SAM: Bradley & Lang, 1994). The SAM provides a simple, fast, and non-linguistic way of assessing emotional state along the principal emotional dimensions

of Valence (Pleasure), Arousal and Dominance.  SAM scales can be downloaded from  http://irtel.uni-mannheim.de/pxlab/demos/index_SAM.html.  

SAM Scales
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Positive and Negative Affect Scale (PANAS )

In this study Emotional State was measured through self-assessment using a Dutch translation of the Positive and Negative Affect Scale (PANAS: Watson, Clark & Tellegen, 1988). We based our scale on two validated translations: one by Peters et al. (Peeters, Ponds & Vermeeren, 1996) and one by Engelen (Engelen et al., 2006).  Although there are slight differences it has been observed that both translations are equivalent (Engelen et al., 2006). We selected the translation by Engelen et al. (2006) where we replaced 4 items by corresponding items from the translation of Peters et al. (1996) since they were slightly more appropriate in the present context. 
The PANAS is a list of 20 adjectives used to describe different emotional states: 
· 10 states of Positive Affect (PA) and 
· 10 states of Negative Affect (NA). 
The PA scale measures activity and pleasure, while the NA scale relates to fear and stress. 
Because of its length (and in contrast to the SAM) the PANAS is more suitable to measure longer lasting emotional states. 
Participants scored the extent to which they experienced each emotional state on a 5-point unipolar rating scale:
1 =  not at all or very slightly, 
2 =  a little

3 =  moderately

4 =  a lot

5 =  extremely.  
PANAS Scale

	
	Original PANAS items 
(Watson et al., 1988)
	Dutch translation PANAS items

	NA1
	Distressed
	Bedroefd1

	NA2
	Upset
	Terneergeslagen1

	NA3
	Guilty
	Schuldig1

	NA4
	Scared
	Angstig1

	NA5
	Hostile
	Vijandig1

	NA6
	Irritable
	Prikkelbaar2

	NA7
	Ashamed
	Beschaamd1

	NA8
	Nervous
	Nerveus2

	NA9
	Jittery
	Rusteloos2

	NA10
	Afraid
	Bang1

	
	
	

	PA1
	Interested
	Geïnteresseerd1

	PA 2
	Excited
	Opgewekt1

	PA 3
	Strong
	Sterk1

	PA 4
	Enthusiastic
	Enthousiast1

	PA 5
	Proud
	Zelfverzekerd1

	PA 6
	Alert
	Alert1

	PA 7
	Inspired
	Geïnspireerd2

	PA 8
	Determined
	Vastberaden1

	PA 9
	Attentive
	Aandachtig1

	PA 10
	Active
	Energiek1


1 = from Engelen et al., 2006
2 = from Peeters et al, 2006
Igroup Presence Questionnaire (IPQ)

In this study we used the Dutch translation of the Igroup Presence Questionnaire (IPQ) which can be downloaded from  http://www.igroup.org/pq/ipq; see Schubert, Friedmann & Regenbrecht, 2001).  
The IPQ contains 14 questions addressing the factors 
· General Presence (GPR; item 1), 
· Spatial Presence (SPR; items 2-6), 
· Involvement (INV; items 7-10) and 
· Realism (REA; items 11-14). 
Each question is scored on a bipolar 7-point rating scale (ranging from -3 to 3). 
· The factor GPR measures the general sensation of actually being in the VE. 
· The factor SPR addresses the spatial aspects of the VE experience. 
· The factor INV measures to what degree the participant’s attention was absorbed by the VE.  
· The factor REA measures the extent to which the VE was perceived as realistic. 

Igroup Presence Questionnaire 
	Nr
	Factor
	Question
	Range

	1
	GPR
	In the virtual environment I had a sense of ‘being there’.
	not at all – 

very much

	2
	SPR
	Somehow I felt that the virtual world surrounded me.
	fully disagree –fully agree

	3
	SPR
	I felt like I just perceived pictures.
	fully disagree –fully agree

	4
	SPR
	I did not feel present in the virtual space.
	did not feel –

felt present

	5
	SPR
	I had a sense of acting in the virtual space, rather than operating something from outside.
	fully disagree –fully agree

	6
	SPR
	I felt present in the virtual space.
	fully disagree –fully agree

	7
	INV
	How aware were you of the real world surrounding while navigating in the virtual world? (i.e., sounds, room temperature, other people, etc.)?
	extremely aware-moderately aware-not aware at all

	8
	INV
	I was not aware of my real environment.
	fully disagree –fully agree

	9
	INV
	I still paid attention to the real environment.
	fully disagree –fully agree

	10
	INV
	I was completely captivated by the virtual world.
	fully disagree –fully agree

	11
	REA
	How real did the virtual world seem to you?
	completely real –not real at all

	12
	REA
	How much did your experience in the virtual environment seem consistent with your real world experience?
	not consistent –moderately consistent –

very consistent

	13
	REA
	How real did the virtual world seem to you?
	about as real as an imagined world –indistinguishable from the real world

	14
	REA
	The virtual world seemed more realistic than the real world.
	fully disagree –fully agree


Game and navigation experience
Game experience was measured by the following two questions 
1. How frequently do you play 3D computer games?
2. How frequently do you use other virtual environments (e.g., Second Life)?
and scored on a 5-point unipolar rating scale (1=never, 5= very often).
The extent to which navigation in the present simulation required attention and interfered with task performance was measured by the following two questions:

1. Did you need your attention to navigate?
2. Did the navigation control hinder your task performance in the virtual environment?
and scored on a 5-point unipolar rating scale (1= not at all, 5= very much). 
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