Supplemental text
Sources of information accessible to active and passive observers in standard IVR systems 

Our main expectation of a possible active vs. multi-passive viewing advantage in standard collaborative IVR systems is based on three major sources of available information to active and passive observers:
1. Stereoscopic (in active) vs. monoscopic cyclopean (in passive) view. 
The active observer is exposed to a self-generated stereoscopic immersive view of the layout, whereas the passive observer receives a monoscopic cyclopean immersive view of the exact-same layout. The stereoscopic vision is known to generate a relative advantage in the spatial reconstruction of 3D structures (Hay, 1966; Koenderink & van Doorn, 1975; Koenderink & van Doorn, 1976; Ullman, 1979; Longuet-Higgins, 1984; Ullman, 1986; Rogers & Bradshaw, 1995; Barfield, Hendrix, & Bystrom, 1997; Fantoni, 2008), and spatial layout (e.g., Arms, Cook, & Cruz-Neira, 1999; Ruddle, Pyne & Jones, 1999; Raja et al., 2004; Paes, Arantes & Irizarry, 2017) over the monoscopic vision. This advantage has been shown to support spatial judgments which are typically required for precise visual inspections and for comparisons that are typical of collaborative design review sessions (Gruchalla, 2004; Forsberg et al., 2008; Ragan et al., 2013). 
2. Presence (in active) vs. absence (in passive) of Idiothetic information, agency and intentionality.
Active exploration, but not passive observation, involves two peculiar types of activities: (1) physical activity due to motor control involving reafferent proprioceptive and vestibular information from sensed ego-motion; i.e., idiothetic information; (2) and cognitive activity due to attention, decision making and mental manipulation, involving agency and intentionality (Wilson et al., 1997; Chrastil & Warren, 2012). Accumulated evidence showed that these differential activities impact on 3D viewing, spatial learning and object recognition. As regards idiothetic information, theoretical models on self-generated (not passively observed) dynamic visual layouts have shown that, in principle, a veridical reconstruction of the 3D shape and motion of environmental objects can be achieved if the first-order optic information is optimally combined with extraretinal signals (Sherrington, 1906; von Helmholtz, 2002; Colas et al., 2007; Caudek, Fantoni & Domini, 2011). In line with these models, active 3D viewing has been shown to disambiguate several 3D properties of environmental objects (i.e., shape, depth, planar surface slant, rigidity and motion), through the optimal integration of retinal and extra-retinal information regarding ego-motion (Ono & Steinbach, 1990; Ujike & Ono, 2001; Peh et al., 2002; Naji & Freeman, 2004; Ono & Ujike, 2005; Wexler & van Boxtel, 2005; Fantoni, Caudek & Domini, 2010; Caudek, Fantoni & Domini, 2011; Fantoni, Caudek & Domini, 2012; Fantoni, Caudek & Domini, 2014). Another strand of studies has considered the impact of idiothetic information on spatial learning. In particular, Chrastil and Warren (2012) discussed how active exploration and passive observation with variable fidelity of extraretinal and proprioceptive information might affect spatial navigation and scene/object recognition. The review of the above-mentioned evidence (Chrastil & Warren, 2012) offers a qualified support for an idiothetic contribution to spatial learning, while results are somehow mixed for scene/object recognition (Bülthoff, Mohler & Thornton, 2018; Teramoto & Riecke, 2010). Relative to passive vision alone, the combination of retinal, and extra-retinal information from ego-motion, resulting from the active exploration of a virtual environment with a full body motion tracking system, improved observers’ performance on several types of tasks, such as: pointing (Chance et al., 1998; Waller, Loomis & Haun, 2004), route learning and wayfinding (Riecke et al., 2010; Ruddle, Volkova & Bülthoff, 2011; Ruddle et al., 2011). Such an improvement was found to be directly proportional to the complexity of pathways (Chance et al., 1998; Waller & Greenauer, 2007). As far as object recognition is concerned, mounting evidence has suggested that viewing objects under intentional/active manual control, rather than non-intentional/passive observation, increases detection speed and sensitivity in both 3D (Harman, Humphrey & Goodale, 1999; James et al., 2002), and 2D space (Ichikawa & Masakura, 2006; Scocchia et al., 2009). Meijer & Van der Lubbe (2011) showed that the improved perceptual sensitivity after intentional exploration is due to action itself, rather than to the changes in the allocation of visual attention involved in different types of viewings. However, such an advantage was found to be less pronounced when comparing the recognition of objects under active and passive viewing, when the dynamic visual information includes the same amount of perspective change, regardless of the environmental or observer motion (Teramoto and Riecke, 2010; Wang & Simons, 1999; Experiment 3 in Christou and Bülthoff, 1999). Recent evidence suggests that an active vs. passive advantage occurs with biologically relevant stimuli like faces: the active learning experience of an avatar face leads to a more robust face recognition performance than its passive reply (Bülthoff, Mohler, & Thornton, 2018; Liu, Ward & Markall, 2007).

3. High (in active) vs. low (in passive) cognitive load. 
Compared to active exploration, any passive observation of a 3D scene comparable in terms of visual input involves a lower mental effort thus implying a lower cognitive load. The passive observation of a dynamic scene does not require the planning of action needed to explore/interact within/with the immersive virtual environment. Furthermore, the passive observation generally involves relatively less demanding manual operation than active exploration. On this basis, Liu, Ward and Markall (2007) hypothesized a reduction of the attentional resources in active exploration relative to passive observation that should result in an active vs. passive disadvantage in object recognition. In partial agreement with this expectation Liu, et al. (2007, Experiment 6 and 7) found that the reduction of attentional resources consistently affects the recognition of biologically irrelevant stimuli, like chairs, but not biologically relevant stimuli, like faces. 
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