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the integration process of the computer in the classroom [27]. Simultaneously, the two subjects that 
described didactic systems closer to the "new didactics" [26], belong to the group with higher sense of 
presence. They also described computer use and perceived computer's role in education more integrated 
with their daily teaching. Besides the use of the computer as a support tool to their work outside the 
classroom, which all the interviewed subjects mentioned, they reported using the computer with the 
students in their classrooms. Sense of presence and usability didn't present significant relations with 
teaching models and conceptions of the subjects. Still, the two subjects closest to the objectivist tradition 
scored lower than the average on the usability evaluation, with the biggest difference at the satisfaction 
dimension. These teachers also belong to the group that felt the lowest sense of presence. All the sug-
gested VE activities for classroom use weren’t very original, mostly mimics of the free exploration used 
in the experience, which probably can be explained by the total absence of previous experience with VE.  
 Regarding usability evaluation, users seemed globally satisfied, all usability questionnaire items 
scored positive evaluations. Satisfaction dimension scored higher than learnability, users seemed particu-
larly satisfied with the position and movement tracking feature provided by the HMD and first-person 
perspective. User global satisfaction is positive correlated with easiness of the system use, satisfaction 
with Cyberpuck use, easiness of locating themselves (i.e. knowing where they were and where every-
thing else is inside the VE), satisfaction with the position and movement tracking feature provided by the 
HMD, satisfaction with the stereoscopic 3D perspective, easiness of perception of the sounds' point of 
origin and position, satisfaction with global image quality, satisfaction with first-person perspective and 
learnability to move the body and head in the physical world considering that the HMD was cable con-
nected with the CPU. Interviewees stated preferring to explore the VE with the immersive system. Still, 
almost all subjects believe that it would have been easier using screen-keyboard-mouse. However, only 
two subjects mentioned some annoyance with HMD-CPU cable and only one subject stated some diffi-
culty with the Cyberpuck manipulation. All these difficulties were referred by subjects which presented 
low sense of presence. Easy of use seems related to sense of presence. 
 Users suggestions pointed the improvement of sound and image quality, facilitation of understanding 
the VE space (i.e. access to “you are here” map). Content analysis of the interviews also identified orien-
tation, knowing where they were inside the VE, as the subjects main problem. The symptoms felt by user 
and the sensory presence are positively correlated with usability.   
 In terms of presence, our findings show that users felt an important sense of presence. In a scale from -
2 to +2, the average evaluation of all questionnaires items and, consequently, all presence dimensions 
was positive. Our findings suggest that users felt like "being there" (Spatial presence: 1.14), believed that 
the VE does or could exist in the physical world (Social realism: 1.19) and that VE sensory characteris-
tics matched those of the physical world (Sensory presence: 1.02). Nevertheless, users weren't totally 
involved (Engagement: 0.24) and the will to talk with the virtual actors wasn't very intense (Social Pres-
ence: Social Actor within the Spiritual medium: 0.83). Interview data confirms the above. High sense of 
presence users felt a strong social realism, spatial presence and engagement; social presence was globally 
low, virtual agents are mentioned as the element that felt less real; engagement and willingness to sus-
pend disbelief differences between high and low sense of presence groups were relevant, high sense of 
presence group failed every time in determining the duration of their experience and stated more propen-
sity to be emotioned.  Finally, five interviewed subjects associated experience realism to the sense of 
movement inside the VE, sense of movement inside the VE as the aspect that felt more real, what can 
help to explain the relevance of spatial presence.   
 Concerning the consequences of the experience, increase of salivation (1.65) and ocular fatigue (1.66) 
are the more relevant symptoms felt by the users. However, none of the average scores is worrying (1 = 
never and 4 = many times). In addition, we registered an almost total absence of vomits and muscular 
pains, together with an extremely low frequency of headache, dizziness and vertigos. In the interviews, 
none of the subjects mentioned any of these symptoms.  
 Crossing the data from the 21 teachers experience with the VE with their computer skills scores, we 
may conclude that users that rarely use the computer and feel little comfortable with its use did present 
high levels of presence and assessed usability in a positive way. In the interviewees group, with scores 
below global averages, both in frequency and comfort level, the low sense of presence group scored 
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higher on the comfort level and no relevant differences were found related to frequency of use. Prior 
knowledge with computers may influence sense of presence, diminuishing it. 

5. Conclusions 

In the present, game-engine VE is a low cost, accessible and flexible hypothesis to develop and use 3D 
VE for educational purposes. Primary teachers seem opened and interested to experiment these tools,  
even if they aren’t familiarized with it. Experimenting and using the tools seems urgent to base their 
development of models for classroom use. All things considered, the tools are extremely important but 
the teacher is still the key of educational change. 
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