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Restorativeness is defined as the potential of the environment to re-establish certain cognitive capacities related to human information processing. The most frequently used instrument for evaluating the restorativeness of places is the Perceived Restorativeness Scale, proposed by Hartig et al. (1991). Later on, shorter versions of the Perceived Restorativeness Scale were proposed. The aim of this work is to evaluate the discriminatory capacity of the original and of a shorter Spanish version of the PRS, considering urban settings previously selected for having different level of restorativeness, according to expert’s criteria. The study involved 244 students and used a 3 × 2 mixed experimental design, with two independent variables: Restorativeness of a place (between-subjects), which was manipulated by showing pictures of settings selected with varying levels of restorativeness (high, medium, low), and length of the scale (within-subjects), which was manipulated by asking subjects to fill in both the original and a shorter version of the PRS. The order of presentation of the two scales was counterbalanced. Results show an appropriate reliability for both version of the scale. Items of being-away, fascination, and coherence of the shorter scale correlate more strongly with the corresponding factor of the original scale, compared to the others factors. Both scales produce similar values for the perceived restorativeness of the different places, except for places with low restorativeness.
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INTRODUCTION

For the past 30 years, there has been considerable interest in the effect of the physical environment on health and well-being (Milfont and Page, 2013). Empirical studies have shown that specific environmental features can help to reduce stress, improve attentional capacity, mood and general well-being, as well as physical and psychological rehabilitation, in both adults and children (Karjalainen et al., 2010; Velarde et al., 2010; Carrus et al., 2015). Specifically, restorativeness has been identified as a psycho-environmental process widely studied for its benefits to health and well-being. According to Hernández et al. (2001), restorativeness can be defined as the potential of specific settings of re-establishing certain cognitive capacities related to human information processing and executive functioning, particularly attention and concentration (Ulrich, 1981; Kaplan and Kaplan, 1989; Kaplan, 1995). Along these lines, Hartig (2010) defines the restorative capacity of the environment as the recovery of capacities and resources that are gradually depleted by the demands of everyday life.

Several authors have highlighted the importance of the restorative value of natural environments, including those located in urban settings (Purcell et al., 2001; Berto, 2005, 2007, 2014; Gulwadi, 2006; Velarde et al., 2010). For example, Purcell et al. (2001) found that environments that score higher in perceived restorativeness also score higher in terms of preference judgments, which appears to indicate that the perceived restorative value of an environment can be used as a framework for preference judgments. Similarly, the restorativeness of places has been found as an important correlate to positive affective bonds with places (Korpela and Hartig, 1996; Korpela et al., 2009), quality of life (Ruiz et al., 2013), stress reduction (Tyrväinen et al., 2014; Van den Berg et al., 2014), and sustainable behavior (Corral-Verdugo et al., 2012).

Kaplan (1995) describes restorative environments as those settings whose physical, spatial, and non-spatial features contribute to the recovery of psychological equilibrium. Considerable research in this field has focused on confirming the restorative effect of natural environments based on two theories, the Stress Recovery Theory (Ulrich, 1979, 1984) and the Attention Restoration Theory (Kaplan and Kaplan, 1989).

The Attention Restoration Theory sustains that the psychological benefits of nature are associated with the recovery of directed attention capacities. According to this approach, people use two types of attention: directed attention and fascination. Directed attention refers to the mental process required to handle cognitive data. It requires effort on the part of the individual and it is depleted after attentional efforts, when recovery is not possible. Directed attention can be recovered when the individual can make use of a second type of attention, fascination, which is generated spontaneously and effortlessly, and the prolonged use of which does not entail exhaustion.

Many everyday situations require directed attention in order to face them. This involves making an effort to direct attention so as to avoid any possible distraction and to recover that attention should it be lost for any reason. After these situations, the individual suffers what authors have termed directed attention fatigue or mental fatigue. Restorative natural surroundings trigger a fascination effect that restores the attentional capacity of the individual (Kaplan, 1995). This property of natural environments that reduces directed attention fatigue has been termed ‘restorativeness’ of places, occurring in ‘restorative environments’ (Hartig, 2004).

Kaplan and Kaplan (1989) propose four characteristics to identify restorative environments: being-away, fascination, extent, and compatibility. The presence of these four factors has been linked to beneficial effects on attentional recovery (Herzog et al., 2003). Being-away refers to the extent to which a place enables people to distance themselves from problems and daily concerns. Fascination is the capacity of the environment to effortlessly capture people’s attention. Extent refers to settings that feature space and coherence, thereby encouraging exploration of the surroundings. Compatibility is bound up with the extent to which a place fits people’s inclinations and interests. The measurement scales that have been developed are an attempt to contain these four, or often, five factors, given that the extent factor can also be divided into two: coherence and scope. Coherence is the property through which the different parts of a place are perceived as belonging to a whole. It represents the relationship between the content and structure of the setting, including aspects such as openness, mobility, and care for the surroundings. Scope refers to the perception of a setting as a place in which to enter and remain (Hartig et al., 1996; Pasini et al., 2009; Berto, 2014).

The procedure for measuring the restorativeness of place that has been used most frequently by research in this field is the subjective assessment of the restorative experience. Particular attention has been paid to the different components of perceived restorativeness, based on those described in the Attention Restoration Theory, outlined above (being-away, fascination, coherence, and compatibility).

Hartig and colleagues developed the first measure of perceived restorativeness, subsequently modified and published in 1996 and 1997 as the Perceived Restorativeness Scale (PRS; Hartig et al., 1996, 1997a,b). It is composed of 26 items initially organized as the four factors proposed in the Attention Restoration Theory, to which it was subsequently added a fifth factor, scope, referring to the extent to which the environment constitutes a ‘whole other world’ (Purcell et al., 2001). The scale has been translated into German (Hug et al., 2009) and Spanish, with its Spanish version being used in various Spanish-speaking countries, such as Spain itself (Hernández and Hidalgo, 2005) and Mexico (Martínez-Soto and Montero, 2010).

The adaptation of the PRS in Spain obtained a Cronbach’s alpha value of 0.93, while the values of the subscales were 0.88 for being-away, 0.67 for coherence, 0.86 for compatibility, 0.88 for fascination, and 0.61 for extent (Hernández and Hidalgo, 2005). These values are in line with those obtained in other studies (Korpela and Hartig, 1996; Purcell et al., 2001) and point to a good level of reliability, although the values of the factors coherence and scope can be improved.

Other instruments for measuring the restorativeness of place were also proposed later on, which include: (1) the Restorative Components of Environments Scale (Laumann et al., 2001), composed of 22 items that result in a structure of five factors, with a factor labeled as “Novelty” being added to the previous scales; (2) the Perceived Restorative Characteristics Questionnaire, also based on the same five factors, and developed to specifically evaluate the perceived restorativeness of zoo attractions (Pals et al., 2009), and (3) the Restorative State Scale developed to evaluate the change in restorative state (Van den Berg et al., 2014). A specific scale for use with children, the Perceived Restorative Components Scale for Children, has also been developed (Bagot et al., 2007) and adapted to Spanish by Corraliza et al. (2012).

Shorter versions of the PRS have also been used, in an attempt to simplify the measurement and have a more practical instrument: for example, a 16-item version of the original scale was proposed by Hartig and colleagues themselves (RPRS; Hartig et al., 1997b); a 17-item Self-rating Restoration Scale (RS) was used by Han (2003); and an 8-item version of the PRS was proposed by Berto (2005). Berto’s (2005) proposal is composed by one item for each factor of the Korpela and Hartig’s (1996) Perceived Restorativeness Scale, resulting in a five-item scale. This version was also used by Carrus et al. (2013), who obtained a Cronbach’s alpha of 0.87 for the entire scale and showed its capacity to discriminate between places with different degrees of naturalness. More recently, Carrus et al. (2017) also used this short version to measure the perceived restorativeness of botanical gardens in Italy. Ruiz and Hernández (2014) developed a Spanish version of this shorter form, and used it in a study carried out in the Canary Islands, during a volcanic eruption on the island of El Hierro and following a forest fire in the island of La Gomera (Hidalgo et al., 2013), obtaining Cronbach’s alphas higher than 0.80.

Shorter versions of scales with discriminatory capacities similar to longer measures are useful both in research contexts and for applied purposes. The objective of this study is to analyze the discriminatory capacity of the original and a shorter version of the perceived restorativeness scale in Spanish language. We base our main hypothesis on the capacity of the shorter version of the perceived restorativeness scale to discriminate between urban spaces with different levels of natural elements in the same way as the original scale.

MATERIALS AND METHODS

Participants

The sample was composed of 244 second- and third-year psychology undergraduates from the University of La Laguna (Tenerife, Spain), of whom 54 were men (22.13%) and 190 (77.87%) women. The mean age was 20.55 years, with a standard deviation of 3.81 years.

Design

A 3 × 2 mixed experimental design was used, with two independent variables: one between-subject, and one within-subject. The between-subject variable was the restorativeness level of the place, and was manipulated by asking subject to assess pictures of places that were pre-selected for likely having different levels of restorativeness (high, medium, and low). The within-subject variable was the length of the scale, and was manipulated by asking subject to fill both the original and a shorter version of the Perceived Restorativeness Scale. The order of presentation of the two scales was counterbalanced across the whole sample.

Materials and Tools

We used photographic material as stimuli for the manipulation of the restorativeness of the place variable. We took 120 photographs of 24 different places located in the Campus de Guajara, of the University of La Laguna, in Tenerife, Spain. Pictures were taken on a sunny day and from a variety of angles. In the first phase, three expert judges rejected 42 photographs that did not meet the appropriate conditions of luminosity, clarity, and perspective of place. The judges who evaluated the photographs had experience in psycho-environmental research and extensive knowledge in photographic techniques.

The judges subsequently applied the Delphi method to evaluate the remaining pictures. In this second phase, the pictures were classified according to three levels of restorativeness (low, medium, and high), on the basis of their naturalness (e.g., Grahn and Stigsdotter, 2009). When there was no agreement among the judges, the picture was deleted. Thus, 31 pictures were deleted. Finally, the 47 remaining pictures were reanalyzed to select the more prototypical pictures for each level of restorativeness. Again, when an image did not receive a unanimous evaluation from all the judges, it was deleted. This process was repeated until three pictures were finally selected for each of the three levels of restorativeness. Finally, nine pictures were then chosen: three for each place with low, medium, and high levels of restorativeness, based on the presence of natural elements such as trees and grassy areas (see Figures 1–3). A similar procedure has been successfully employed by other authors in previous studies (Grahn and Stigsdotter, 2009; Nordh et al., 2009, 2010).
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FIGURE 1. Photographs of places with a low level of restorativeness.
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FIGURE 2. Photographs of places with a medium level of restorativeness.
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FIGURE 3. Photographs of places with a high level of restorativeness.



As stated previously, our questionnaire included two instruments to measure perceived restorativeness: the Spanish version of the original Hartig et al.’s (1996) Perceived Restorativeness Scale (adapted to Spanish by Hernández and Hidalgo, 2005) and a Spanish short version of the same scale, proposed by Ruiz and Hernández (2014). Socio-demographic data were also recorded. Each scale is described below in more detail.

Perceived Restorativeness Scale: we used the version adapted to Spanish by Hernández and Hidalgo (2005), which includes 26 items that assess the extent to which the setting helps people forget the stresses and strains of everyday life, feel relaxed, move around freely, keep curiosity alive, and avoid boredom. These items were grouped into five factors: being-away, fascination, compatibility, coherence, and scope. The response scale ranges from 0, which means “Not at all,” to 10, which means “Totally.” It also includes two items that assess the extent to which the place is attractive to people and the extent to which they prefer this place to others.

Short version in Spanish of the Perceived Restorativeness Scale (Ruiz and Hernández, 2014): this scale is composed of the following five items: “This place lets me forget my everyday responsibilities, feel relaxed, and lose myself in my own thoughts”; “This is a fascinating place that keeps my curiosity alive and stops me from getting bored”; “This is a place where activities and things are orderly and well organized”; “This place is another world, where I can move around at ease”; and “I feel comfortable here because it’s easy to find your way around this place,” which correspond to the factors of being-way, fascination, coherence, compatibility, and scope, respectively. The response scale ranges from 0, which means “Not at all,” to 10, which means “Totally.”

We devised two version of the questionnaire, in order to counterbalance the order of presentation of the two scales (long and short version).

Procedure

Each photograph was assessed by a different group of students in a group session. They were required to answer the questionnaire in reference to the photo shown. Mean response time was 20 min during which the image was always projected. The questionnaire was given in pencil and paper format, and was completed individually and anonymously.

The participants completed the questionnaire during a practical class of the degree in Psychology. Participation was voluntary. Participants did not get credits or monetary compensation for collaborating.

Ethics Statement

Because the study involved no risk to participants, informed consent was given verbally. Participants were clearly informed that the participation was voluntary and that there would be no compensation for participation. The University of La Laguna Ethics Committee in Tenerife, Spain (ULLECT) approved this study. All relevant data are available via the Harvard Dataverse at https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/YM2NT7

Statistical Analysis

First of all, the absence of multivariate outliers was tested using Mahalanobis distance. Secondly, the structures of the scales were tested using confirmatory factor analysis. Thirdly, reliability was calculated for the total score of each perceived restorativeness scale, and for the single factors of the original scale. Fourthly, the score for each factor of the Perceived Restorativeness Scale was calculated by the linear combination of the items belonging to each one. Fifthly, differences between mean scores were analyzed using an ANOVA to check for any effect of the order of presentation of the scales and to compare the scores for each of the three level of restorativeness manipulated through the picture presentation. Sixthly, descriptive statistics and correlations between the two scales were calculated. Finally, a repeated measure analysis of variance was performed. The confidence level was set to 95%, so a p-value ≤ 0.05 was considered significant.

RESULTS

The structures of the scales were tested using confirmatory factor analysis. For the original PRS, five first order factors and one second order factor was confirmed [χ2(293) = 797.612, BNFI = 0.933, BNNFI = 0.952, CFI = 0.956, RMSEA = 0.087, RMSEA confidence interval = 0.080,0.094]. For the short version of the PRS, a unidimensional structure was confirmed [χ2(5) = 38.579, BNFI = 0.930, BNNFI = 0.934, CFI = 0.942, RMSEA = 0.169, RMSEA confidence interval = 0.121,0.219].

Reliability was calculated for the total of each perceived restorativeness scale, with a Cronbach’s alpha of 0.92 and 0.79, for the original and short versions, respectively. Internal consistency of the factors of the original scale was high for being-away (0.85), fascination (0.69), coherence (0.86), and compatibility (0.80), and low for scope (0.46).

No significant differences were found in the mean scores on the basis of the order of presentation of the PRS either in its original [t(242) = -0.746; p = 0.456; η2= 0.002) or short version [t(242) = -1.570; p = 0.118; η2= 0.01). Likewise, no statistically significant differences were found in the overall mean scores obtained with the original Perceived Restorativeness Scale among the pictures within each level of restorativeness: high level [F(2,79) = 0.668; p < 0.515; η2= 0.017], medium level [F(2,84) = 0.148; p < 0.862], and low level [F(2,72) = 2.704; p < 0.074; η2= 0.07]. Thus, the pictures representing the three places for each of the three level of restorativeness can be considered as homogenous and were coded as places with a high, medium, and low level of restorativeness.

Table 1 shows the descriptive statistics of restorativeness, pleasure, and preference for each level of restorativeness and for the entire sample. As expected, higher scores were obtained for the perceived restorativeness of places with a higher level of restorativeness, with both the original and short versions of the scale. Likewise, places with a high level of restorativeness received higher scores in terms of pleasure and preference.

TABLE 1. Descriptive statistics of Perceived Restorativeness (original and short versions of the scale), Pleasure, and Preference for each level of restorativeness of place.
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Bivariate correlations were calculated among perceived restorativeness scores measured through both scales, pleasure, and preference, for each level of restorativeness and for the entire sample (Table 2). As shown in Table 2, high correlations were detected between the two scales of perceived restorativeness, both when considering the total sample and also when considering each of the levels of restorativeness separately. Moreover, moderate and high correlations were obtained between the two PRS scores and the pleasure and preference scores.

TABLE 2. Correlations between Perceived Restorativeness (original and short version of the scale), Pleasure, and Preference for each level of restorativeness of places and for the entire sample.
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We calculated the correlation of the components of the original scale with the items of the short version for the total sample and for each level of restorativeness. For the total sample, we obtained significant correlations, high or moderate, between each component of the original scale and the corresponding item of the short version of the scale (see Table 3). We also obtained significant and positive correlations between each component of the original scale and the other items in the short version of the scale. As displayed in Table 3, in particular the items of compatibility and scope in the short version of the scale correlate highly with factors of the original scale other than the theoretically equivalent factor.

TABLE 3. Correlation between the five factors of the original scale and the items of the short version according to the restorative level of place and for the entire sample.
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In the same way as for the entire sample, the correlation between the factors of the original scale and their corresponding item in the short version is the highest in each level of restorativeness for being-away, fascination, and coherence, except in the case the low level of restorativeness. In compatibility and scope, high correlations are also observed between the items of the short version and factors other than the corresponding theoretical item of the long version of the scale (Table 3).

Finally, we performed repeated measure ANOVA, where the between-subjects factor was restorativeness of the place, with three levels (low, medium, and high), and the within-subject factor was length of the scale, with two levels (original and short version of the scale). The multivariate homogeneity of variances was checked against the M-Box test, which was not significant. The two-way interaction was statistically significant [F(2,241) = 4.94; p = 0.008; η2 = 0.04]. Moreover, the main effect of the between-subjects factor (restorativeness of the place) was significant: [F(2,241) = 21.44, p = 0.000; η2= 0.15]. The within-subjects factor (length of the scale) did not have statistically significant effect. Only in the case of pictures representing places with low level of restorativeness we detected significant differences between the scores obtained with the shorter (M = 3.58; SD = 1.75) vs. the original version of the perceived restorativeness scale (M = 3.89; SD = 1.49) [t(74) = 2.94, p = 0.012; see Figure 4].
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FIGURE 4. Representation of the effect of the interaction between Level of restorativeness of place and Scale.



DISCUSSION

Restorativeness refers to the characteristics of places that facilitate recovery from the depletion of cognitive and attentional resources (Ulrich, 1981; Kaplan and Kaplan, 1989; Kaplan, 1995; Hernández et al., 2001; Hartig, 2010). Environments with natural elements possess this property, producing a positive effect on quality of life, reducing stress, establishing affective bonds with places or psychological well-being in general (Ulrich, 1983; Ulrich et al., 1991; Korpela et al., 2009; Ruiz et al., 2013; Van den Berg et al., 2014; Carrus et al., 2015).

The development of instruments to measure the perceived restorativeness of environments has been the object of important research in this field. To that end, several scales have been created, the most utilized and researched being the Perceived Restorativeness Scale (Hartig et al., 1996, 1997a,b), of which several shorter versions have been proposed. The objective of this study is to analyze the capacity of the Perceived Restorativeness Scale, in its original and a shorter version of five items, to discriminate between urban settings with high and low levels of restorativeness, in a Spanish context. Given the increasingly multi-cultural and multilingual character of current human societies (e.g., Pirchio et al., 2017), the possibility of having different linguistic version of widely used instruments in psychological studies such as the Hartig et al. (1996) Perceived Restorativeness Scale, is also an important aim for environmental psychological research.

The results obtained show that the two scales present good internal consistency and have a high positive correlation, both for the entire sample and for each group of participants in each of the levels of restorativeness analyzed. The value of the internal consistency of the scales is in line with those obtained by Purcell et al. (2001) and Berto (2007) for the original scale, and by Berto (2005) and White et al. (2010) for shorter versions of the perceived restorativeness scale. Both the original and short versions of the scale correlate positively and significantly with pleasure and preference for place. This result is in line with previous findings from several authors, showing positive correlations between the perceived restorativeness and the preference (Laumann et al., 2001; Purcell et al., 2001; Herzog et al., 2003; Berto, 2007; Tenngart Ivarsson and Hagerhall, 2008; Nordh et al., 2009; Pals et al., 2009).

The correlation of each item of the short version with the equivalent factor of the original version was higher (compared to correlations between the single item and the non-corrensponding factors), in the case of being-away, fascination, and coherence, for the total sample and for the medium and high levels of restorativeness (only in the case of the factor fascination a correlation higher with the coherence single item was detected, but limited to the assessment of pictures on the low level of restorativeness). This is not the case with the items of compatibility and scope of the short version, which present higher correlations with factors other than their equivalent factor in the original scale. Overall, these results might also suggest the possibility of a one-dimensional structure of the perceived restorativeness construct. Although the original scale enables the differentiation between the different theoretical factors, in fact, perceived restorativeness might represent a single theoretical construct when measured through shorter instruments.

Finally, both scales allow to discriminate between places with a low, medium, and high level of restorativeness, with no statistically significant differences between the scores obtained with each of them, except in the low level of restorativeness, in which the short version gives a lower mean value than the original scale. This study also allows to compare a longer vs. shorter version of the PRS through a within-subject design, obtaining results that are in line with those obtained in studies with different samples for the original and short versions (Purcell et al., 2001; Berto, 2005, 2007; Velarde et al., 2010). It is interesting to point out that in previous studies, urban settings combining several natural elements, as is the case of the stimuli used in this study, were found to differ in their restorative potential (Scopelliti and Giuliani, 2004; Tenngart Ivarsson and Hagerhall, 2008). Both the original perceived restorativeness scale and the short version of five items used here are sensitive to these differences. In this regard, the short version of the scale, when compared with the original, gives lower mean values of restorativeness for places selected for having less restorative properties, and values that tend to be higher for settings with more restorative properties. These results could indicate that the short version has a greater capacity to discriminate between urban places with different levels of restorative elements, even when the mean scores in the low and high levels of restorativeness are not extreme scores on the scale, or that the short version might lead to overestimate differences in the restorative potential of different places. In future research, it would be interesting to check this fact by comparing places with even greater differences in their objective restorativeness, in order to test for even stronger discrimination capacity, and also to assess the relations between perceived restorativeness and other related constructs, such as mindfulness or pro-environmental behavior (e.g., Lymeus et al., 2016; Panno et al., 2017).

This research has some limitations that must be considered because they may affect the generalizability of the results. The use of a students sample is a limitation, because it does not represent the general population. Also, although it is usual in this type of studies, to use pictures as stimuli may have reduced the overall perceived restorativeness judgements. Finally, the participants very likely had a previous knowledge of the places represented in the pictures used as stimuli, since they were all located in the university campus. Although previous contact or familiarity with the places may have influenced the results, both the two versions of the PRS used here have recorded this effect.

CONCLUSION

This work shows that both the original and a shorter Spanish version of the perceived restorativeness scale have similar characteristics, and have the power to discriminate between urban settings with different levels of restorative properties. The usefulness of the short version of the scale, in addition to the advantages of having a brief instrument for research, lies in the availability of an instrument that is easier to implement in applied population studies that normally are more comfortably reached through shorter measuring instruments.
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