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A recent systematic review found that biodiversity 
and natural characteristics of greenspaces—a broad 
category that includes urban forests as well as more 
tended areas that feature vegetation, such as parks, 
green roofs and walls, laneways and transit corridors, 
and plazas and courtyards—support human wellbe-
ing by enhancing health, particularly mental health, 
and by fostering positive social interactions (Reyes- 
Riveros et al. 2021).

One population that has been less studied in urban 
forest research is young adults, those aged 18 to 25 
(Peterson et al. 2024), despite the fact that members 

INTRODUCTION
As our understanding of the health benefits of expo-
sure to urban forests has developed (Cox et al. 2017; 
Nieuwenhuijsen et al. 2022), it has become clear that 
a diversity of experiences and user perspectives must 
be taken into account to maximize these benefits 
(Bratman et al. 2021; Larson et al. 2022). In response, 
recent studies have sought to understand variations in 
people’s experiences of urban forests as they age, as 
well as the ways in which those experiences have a 
differential impact on wellbeing at specific points in 
human growth and development (Besser et al. 2023). 
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and social connections. Studies have shown that urban 
forests on campus play an important role in student 
learning and engagement, increasing attention (Lee 
et al. 2015; Alves et al. 2022), improving mental well-
being (Ha and Kim 2021; Guo et al. 2023; Wen et al. 
2025), and supporting a sense of belonging (Menatti 
et al. 2019). These greenspaces can also increase a 
sense of connectedness to nature, or CTN (Alves et 
al. 2022), offsetting the so-called “teenage dip” (Hughes 
et al. 2019).

Urban forests grow across our campus communi-
ties in a myriad of conditions and range of sizes, 
making it vital to identify the restorative effects of 
specific characteristics, including size, plant configu-
rations, relationship to buildings, and location of out-
door furniture (Li et al. 2024). Additionally, many 
studies have overlooked the diverse cultural, social, 
and personal factors that influence how individual 
students interact with campus spaces, limiting the 
design of inclusive environments that support the 
mental health of all students, particularly members of 
underrepresented groups such as international stu-
dents or those with disabilities.

Our current research effort seeks to fill these gaps 
in the literature while also responding to calls to inte-
grate young adults’ voices into greenspace research 
and design processes (Alnusairat et al. 2022; Barron 
and Rugel 2023) via the participation of young adult 
researchers. Student researchers contributed as 
equals in the research design, data collection, data 
analysis, and writing of this project. In addition, stu-
dent researchers selected the unique setting for this 
study—campus courtyards—highlighting their poten-
tial as informal meeting places connected by a net-
work of pathways and trails that provide green routes. 
Taking their lead, our mixed methods approach com-
bines biodiversity audits, participant observation, 
and a brief survey of courtyard visitors to uncover 
nuances in how students experience campus court-
yards as a specific form of urban forests.

METHODS
Location
This study took place on the University of British 
Columbia (UBC) campus in Vancouver, Canada, 
which is set 10 km from downtown Vancouver and 
occupies 402 ha on the traditional, ancestral, and 
unceded territories of the Musqueam people. In 2024, 
UBC Vancouver had 48,149 undergraduate and 

of this group are particularly vulnerable to poor men-
tal health. Three-quarters of lifelong mental health 
conditions emerge at this age (Kessler et al. 2003); 
self-harm is a leading cause of death among young 
adults aged 15 to 24 (Ward et al. 2021); and COVID-
19 sharply increased levels of psychological distress 
within this group (Wiedemann et al. 2022). In addi-
tion to these psychological vulnerabilities, young 
adulthood is a critical period for establishing lifelong 
behaviour patterns, including a relationship with 
nature, but studies have shown a decreasing amount 
of time spent in nature (Zamora et al. 2021) and an 
increasing sense of disconnection (Whitten 2025) at 
this age in comparison to earlier in life. Finally, urban 
forests may provide a particularly important location 
for fostering social connections among young adults 
(Collins et al. 2024), especially those individuals 
residing in dense urban environments, which have 
been linked to higher levels of isolation and loneli-
ness (Moore 2003).

Seeking to fill this gap, the role of university cam-
pus environments in supporting student wellbeing 
has grown in interest (Li et al. 2024). Emerging 
research emphasizes the importance of designing 
spaces that cater to the specific needs and preferences 
of diverse student populations (Ha and Kim 2021; 
Sun et al. 2021; Guo et al. 2023). Alves et al. (2022) 
point to the role of biophilic attributes in enhancing 
students’ sense of connection, suggesting that spaces 
designed specifically for social interaction can 
improve students’ perceptions of both the space and 
nature as a whole. Conversely, enclosed classrooms 
and densified urban campuses that lack natural ele-
ments can amplify stress and anxiety (Peters and 
D’Penna 2020; Alves et al. 2022), potentially increas-
ing feelings of isolation and loneliness in the student 
population.

Sun et al. (2021) emphasize the varying restorative 
impacts of different types of campus environments, 
highlighting the importance of incorporating diverse 
landscape types, including both greenspace and 
bluespace (such as streams, ponds, and even foun-
tains), to cater to a wide range of preferences and 
needs. Here, we use ‘urban forests’ as an umbrella 
term to capture the diversity of nature found across 
university campuses. Moving beyond the broader 
design elements captured above, emerging evidence 
indicates that this specific aspect of campus design 
can be critically important for student success, health, 

Barron et al: Students as Researchers
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during weekly group discussions and ad-hoc consul-
tations as needed, ensuring students had significant 
autonomy while benefiting from expert oversight. 
This balance allowed students to drive the research 
process while leveraging faculty expertise to refine 
their work.

To investigate student uses and preferences for 
campus spaces, the research team selected a range of 
campus courtyards that students might use through-
out the day. Campus courtyards (see Figure 1) were 
selected as the study’s setting by student researchers 
because they are located near classrooms, provide 
seating, and are designed for restorative and/or social 
activities. The research team mapped all potential 
campus courtyards, identifying 22 potential sites. 
Two student researchers spent time at each of the 
identified courtyards to assess their potential for res-
toration, focusing on three qualitative criteria: per-
ceived biodiversity (e.g., presence of diverse plant 
species); capacity for seclusion (e.g., presence of 
enclosed or quiet areas); and degree of order and 
maintenance (e.g., cleanliness, upkeep of landscaping). 
These assessments were based on visual observations 

11,139 graduate students. The university operates on 
a semester system, with 2 longer terms in the winter 
(roughly 4 months each) and 2 short terms in the 
summer (approximately 1 month duration). Most stu-
dents take courses during both the fall (September to 
December) and spring semesters (January to April). 
Our study took place in the fall semester of 2024.

This study adopted a ‘researchers as participants’ 
approach where 5 undergraduate student researchers, 
all young adults, led key aspects of the research with 
structured mentorship from a faculty member. The 
student researchers coproduced the survey with the 
assistance of the faculty member and worked inde-
pendently in conducting biodiversity audits and par-
ticipant observations. With support from the faculty 
member, the students analysed the data and assisted 
in the drafting and editing of the manuscript. The 
faculty member provided guidance throughout the 
study, including methodological training during the 
study design phase; facilitating research group dis-
cussions during site selection and data analysis; and 
offering feedback and collaboration on survey devel-
opment and manuscript drafting. Mentorship occurred 

Figure 1. Locations of campus courtyards measured in this study (pink boxes).
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access) and comfort features (e.g., shade, benches), 
ecological, and spatial characteristics—were also 
taken into consideration. The 8 selected courtyards 
were spread across campus while being located near 
major academic hubs and main campus walkways, 
ensuring relevance to the young adult population.

After site selection, biodiversity audits and obser-
vational measurements (see below) provided quanti-
tative data on biodiversity, seclusion, and order, which 
informed the grouping of the 8 courtyards into 4 pairs. 
This grouping was achieved through team consen-
sus, aligning with Barron and Rugel’s (2023) frame-
work for tolerant greenspaces, as shown in Figure 2.

and the researchers’ experiences as students, without 
formal scales, to prioritize the selection of sites align-
ing with young adults’ likely preferences.

Following these initial visits, the research team 
convened a group discussion to narrow the initial list 
of 22 to 8 specific sites for detailed study. This dis-
cussion involved ranking sites based on the 3 criteria 
(biodiversity, seclusion, and order) to capture a range 
of courtyard types. Additional considerations included 
proximity to academic hubs (e.g., classroom build-
ings, cafes) and high student traffic, as the student 
researchers believed these factors would increase stu-
dent use, advancing the study’s feasibility. Other 
variables—including accessibility (e.g., wheelchair 

Barron et al: Students as Researchers

Figure 2. Qualities of campus courtyards. We grouped the 8 courtyards into pairs according to their qualities of biodiversity, order, and 
seclusion (adapted from Barron and Rugel 2023). Two courtyards scored highly in all three qualities. Four courtyards scored medium 
for two categories and low in one. Two courtyards scored low in diversity and order, but medium for seclusion.
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number of facilities that are used by members of the 
public—including a hospital, museums, and sports 
and event facilities—participation was open to under-
graduate and graduate students, faculty and staff 
members, and visitors to campus in order to increase 
the total number of participants. As a mixed methods 
study, we did not pre-specify an adequate sample size 
figure but instead sought to collect enough data to 
reach saturation during thematic analyses.

The survey was developed iteratively by the entire 
research team with students offering feedback on 
how they would interact with such a survey and what 
the optimal length would be to encourage participa-
tion by their peers. Each member of the team identi-
fied potential items from other campus environment 
studies, testing them with the team as a whole, and 
adapting them for the young adult population. Adjust-
ments were made to individual items to ensure clarity 
and to make them comprehensible from the perspec-
tive of both researchers and students. Importantly, two 
of the student researchers edited items to ensure they 
were understandable by individuals with dyslexia and 
ADHD. We strove to create surveys that felt approach-
able and empathetic, rather than harsh, intrusive, or 
dehumanizing.

The survey included basic demographic questions, 
including gender identity and relationship to UBC. 
Participants were asked questions to gauge their cur-
rent psychological state, including their ability to 
concentrate and their feelings of loneliness. They were 
then asked questions about their experience of the 
courtyard space they were using. The psychological 
questions included a short version of Hartig et al.’s 
(1991) Perceived Restorativeness Scale (PRS)(Negrín 
et al. 2017), which gauges whether a space induces 
feelings of ‘being away’, ‘fascination’, ‘coherence’, 
‘compatibility’, and ‘scope’. Our survey also included 
questions to learn more about how using the space 
made participants feel, how often they used the space, 
and why they used the space. All items were mea-
sured on a 5-point Likert scale ranging from ‘strongly 
disagree’ to ‘strongly agree’. The Appendix includes 
the full survey instrument.

To gauge feelings of social connectedness, we chose 
the 3-item UCLA Loneliness Scale because it was 
brief but effective (Hughes et al. 2004) and because 
the language resonated with the student researchers. 
We used the same Likert scale as the loneliness ques-
tions because the student researchers agreed that a 
consistent scale across measures was easier for 

Biodiversity Audits and Observational 
Measurements
On an initial visit in September or October, a team of 
two student researchers completed a robust biodiver-
sity audit at each site. Parameters measured included 
plant species, size, and a range of functional plant traits 
such as leaf shape, size, bark texture, and presence of 
fruits or flowers. Because data were collected in the 
fall, not all traits were observable.

As a complement to these audits, observational 
measurements were drawn from the Survey Instru-
ment for Plaza Stationary Activity Scans (Kim 2016), 
prioritizing variables that the student researchers felt 
resonated with their personal campus experiences. 
The key adaptation was to add ‘studying’ as a poten-
tial activity, as suggested by the student researchers. 
Observations were taken at each courtyard in Octo-
ber and November during 3 separate visits by a single 
student researcher that lasted between 1 and 3 hours 
apiece in a range of weather conditions. This timing 
was guided by the student researchers’ interest in 
capturing data during potentially stressful times for 
the young adult population of interest, including 
exam periods.

Grouping the courtyards into pairs occurred after 
the observational and biodiversity measurements, 
which allowed the students to better understand the 
qualities of each space. Following a discussion, the 
research team came to a consensus that the court-
yards naturally grouped into 4 pairs (Figure 2). The 
first pair, biodiverse courtyards, had similar charac-
teristics of a high biodiversity of plants, high amount 
of planted material, and less open space for social 
activities. The next pair, open courtyards, had less 
plant material and more unprogrammed space, giv-
ing an impression of extent with less seclusion. The 
third pair, social courtyards, had cohesive designs 
focused on social spaces, with lower biodiversity and 
less sense of seclusion. Finally, the last pair, forgotten 
courtyards, ranked low across all 3 qualities except 
seclusion, because they were tucked away and had 
fewer signs of maintenance.

Survey
Signs were posted in each courtyard encouraging 
visitors to participate in a short online survey, along 
with a QR code link to the survey itself. Student 
researchers also approached users of the space with 
the survey link. Because the UBC campus hosts a 
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‘somewhat agreed’ that they could concentrate on a 
full lecture, while 17 ‘somewhat disagreed’, and 7 
were neutral. When asked about their ability to “pay 
attention to a long lecture (over one hour)”, the aver-
age response was 3.17.

When asked about loneliness, on average, partici-
pants indicated that they were lonely. Responses 
ranged from 3 to 9 out of a total of 9 on our adapted 
version of the 3-item UCLA Loneliness Scale, with 
an average of 6.17. A score below 6 indicates that par-
ticipants did not feel they lacked companionship, felt 
left out, or felt isolated; a score of 6 or greater indi-
cates that participants sometimes felt these 3 dimen-
sions of loneliness; a score of 9 indicates that 
participants often felt this way. In detail, 12 partici-
pants (26%) scored under 6, which we categorized as 
‘not lonely’, while the remaining 34 (74%) partici-
pants were categorized as ‘lonely’.

Biodiversity and Other Courtyard 
Characteristics
To elucidate the survey findings, we measured the 
characteristics of each courtyard, including biodiver-
sity, exploring connections between courtyard char-
acteristics and participant responses. Select results on 
the measured biodiversity, order, and seclusion of the 
8 courtyards are shown in Table 1. We report biodi-
versity in terms of number of species. Some court-
yards had only one type of tree, while others had up 
to ten unique species. Understory diversity ranged 
from one to seven species. Order was categorized by 
researchers as ranging from ‘low’ to ‘high’.

The survey asked participants to list any features 
that attracted them to a space, with nearly half (20 of 
46) mentioning vegetation and trees. Some partici-
pants linked these natural features to providing a 
sense of being away: “It doesn’t look like a school” 

participants to follow. As a result, this survey compo-
nent was scored slightly differently than typical appli-
cations, which ask participants to respond ‘hardly ever, 
some of the time, often’ to each item and for which a 
score of 3 to 5 is categorized as ‘not lonely’ while 6 to 
9 is ‘lonely’ (Hughes et al. 2004). Finally, two open-
ended items asked participants to complete a sen-
tence, offering additional insights into their other 
survey responses. The prompts were: “I spend time 
here because…” and “After spending time here, I 
feel…”.

Human Ethics approval for this study was obtained 
from the UBC Research Ethics Board prior to col-
lecting participant data, and all analyses were con-
ducted in Microsoft Excel for Mac, version 16.91 
(Microsoft, Redmond, WA, USA).

RESULTS
Participants
A total of 46 full survey responses were recorded. Of 
the participants, 25 identified as female, 19 as male, and 
2 as nonbinary. Undergraduate students made up 37 
participants, 4 were graduate students, 4 were faculty/ 
staff members, and 1 was not affiliated with UBC.

Research suggests that many university students 
experience chronic stress and that this stress can 
impact their ability to succeed in the classroom envi-
ronment (Foellmer et al. 2021; Guo et al. 2023; Wen 
et al. 2025). In order to get a sense of how participants 
were currently performing, we collected data on par-
ticipants’ abilities to concentrate and to pay attention. 
Participants were generally neutral on their reported 
ability to pay attention and/or concentrate on long 
lectures. In response to the question “Typically, I can 
concentrate on full lectures” using a 5-point Likert 
scale, the average response was 3.45, between neutral 
and somewhat agree. Broken down, 22 participants 

Barron et al: Students as Researchers

Table 1. Measured courtyard characteristics.

Tree species Total trees Understory 
diversity

Biodiversity 
score Order score Seclusion

score

Biodiverse 8.5 23.0 15.5 High High High

Open 7.0 14.5 7.5 Medium Low Medium

Social 5.0 10.0 4.5 Medium Medium Low

Forgotten 2.0 4.5 4.0 Low Low Medium

Scores above reflect raw counts averaged between the two courtyards in each category.
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university students prefer less-secluded spaces, inde-
pendent of size. Observational results reveal that 
higher biodiversity and better maintenance of court-
yards were not necessarily valuable characteristics in 
attracting students. With respect to individual activi-
ties, courtyard users were seen eating, talking, watch-
ing electronic devices, studying, and smoking. In the 
social courtyards, talking and studying were primary 
activities. In biodiverse courtyards, visitors primar-
ily ate and used their phones, while forgotten court-
yards were most commonly used for smoking.

Looking next at the survey responses, the most 
common reasons for visiting courtyards were ‘passing 
through’ (80%), ‘relaxing and unwinding’ (53%), to 
‘enjoy nature’ (46%), to ‘eat or drink’ (37%), ‘getting 
away’ (35%), and to ‘chat with friends’ (35%).

The potential for courtyards to primarily serve as 
a transitional space was highlighted by the open-text 
responses, with 15 respondents completing the phrase 
“I spend time here because…” with the concept of 
passing through. These qualitative responses offer 
additional insights into how simply passing through 
can still provide a sense of restoration, however, with 
8 of the 15 respondents noting that the space was relax-
ing and others remarking on courtyards as places that 
provide quiet as well as a safe space for immunocom-
promised individuals.

Although chatting with friends was a common moti-
vation for visiting a courtyard, most participants 
reported visiting these spaces on their own (70%). 
Again, open-ended responses offer a unique perspec-
tive on how such solo visits might be restorative, with 
one participant highlighting the benefits of having a 
space that “helps me remain centred and enjoy qual-
ity time by myself”. Other participants noted that 
spending time in the courtyard “makes me happy”, 

and it “feels kind of wild and overgrown, the trees 
and brick building have a fun vibe”. Four participants 
mentioned specific tree species they connected with: 
Pinus coulteri, Acer palmatum (two), and Fagus syl-
vatica. Others noted that large trees provided privacy. 
One spoke of viewing the courtyard from class: “The 
bushes and scenery around the buildings give a sense 
of nature while attending classes”.

Open space was highlighted as important by 5 
participants. An opportunity to sit in the sun was 
mentioned by 3 participants, which is likely important 
in the rainy autumn months during which this study 
took place. Shelter from rain was also noted as an 
attractive feature by 2 participants. Seating, including 
benches and picnic tables, and amenities such as elec-
trical outlets were noted by 7 participants. Two spoke 
of the importance of student life and interacting with 
others: “best times were chilling here before class 
started in the morning”. In addition, multiple partici-
pants mentioned seclusion as attractive: “I like how 
it’s seemingly private but it has an outlet into the 
more open portions of Main Mall, it’s a good mix-
ture” and that the courtyard provides “privacy away 
from walkways”. Other notable features mentioned 
included proximity to class (4), maintenance (3), and 
design (2). Two participants also mentioned the red 
brick colour of one courtyard as an attractive feature.

Courtyard Uses
Based on the student researchers’ observations, the 
number of users at each site varied greatly, ranging from 
2.9 to 20.6 per hour, as shown in Table 2. We noticed 
a divergence in the number of users by courtyard 
type, with the social courtyards receiving the most 
visitors per hour, on average. Open courtyards had 
the second highest number of users, suggesting that 

Table 2. Observation results.

Users per 
hour Standing Sitting Eating Talking Using devices Studying Smoking

Biodiverse 2.9 14% 86% 43% 21% 79% 14% 0%

Open 14.9 48% 54% 15% 39% 21% 56% 0%

Social 20.6 14% 83% 24% 50% 71% 25% 4%

Forgotten 7.6 84% 16% 16% 21% 63% 5% 53%

Figures represent the percentage of reported instances of each specific use by student researchers in each courtyard type. Numbers in bold had the highest 
percentage of users undertaking the activity across the sites.
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according to the PRS scale, with the exception of the 
‘being away’ measure (Figure 3). This finding aligned 
with the student researchers’ pre-study intuitions that 
more nature would be more restorative. The forgotten 
courtyards were more highly rated for ‘being away’, 
perhaps as a result of their smaller sizes and sense of 
isolation. In general, the biodiverse courtyards were 
rated more highly across all PRS measures, while the 
social courtyards had the lowest ratings.

The biodiverse courtyards were also the most 
highly rated in the survey questions asking about 
health benefits of spending time in those urban for-
ests (Table 3). The overall findings fell between ‘neu-
tral’ and ‘somewhat agree’ for questions asking about 
increased energy, balance, and concentration after 
spending time in these courtyards.

The open courtyards scored lowest for being both-
ered by the presence of others and highest for feeling 
that the presence of others creates a sense of belong-
ing. The qualitative responses add some depth to 
these findings. When participants were asked to com-
plete the sentence “After I spend time here, I feel…”, 
the majority wrote ‘relaxed’ (10) and/or ‘calm’ (10). 
Other positive outcomes included: ‘refreshed’ (4), 

“helps me remain centred”, and “releases some stress 
and anxiety”. One participant noted, “I spend time 
here because I have to[;] otherwise I’m sad”. Open-
text comments also clarified social uses of the court-
yards, with 3 participants mentioning using the space 
to eat lunch or chat with friends.

Table 3 shows the results of the survey questions 
asking whether courtyard visitors feel bothered by 
the presence of others, or, conversely, whether the 
presence of others creates a sense of belonging. The 
overall score was 2.77 for “I feel bothered by the pres-
ence of others”, between ‘somewhat disagree’ and 
‘neutral’; for “the presence of others creates a sense 
of belonging”, the overall score was 3.05, just slightly 
above ‘neutral’. There was little variation in response 
by courtyard type, although participants felt some-
what less bothered and a greater sense of belonging 
from the presence of others in the open and social 
courtyards.

Restorativeness
A key finding was that the biodiverse courtyards that 
measured highest for biodiversity, order, and seclu-
sion were also those that rated highest for restoration 

Barron et al: Students as Researchers

Table 3. Student experiences of courtyards.

Total 
restoration Energy Satisfaction Focus Sense of 

belonging Guilt Bothered by 
others

Biodiverse 3.84 3.36 2.43 3.50 3.07 3.36 2.57

Open 3.46 3.29 1.93 3.36 3.64 3.64 2.07

Social 3.37 2.73 2.36 3.09 3.36 2.82 2.73

Forgotten 3.00 3.00 2.43 3.14 2.14 3.33 3.71

Responses close to 3.0 indicate an overall average ‘neutral’ response. Bold numbers scored highest across the courtyards. Note that for most columns, 
positive responses are higher; however, for ‘guilt’ and ‘bothered by others’, lower numbers represent more positive responses.

0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

Figure 3. Courtyard ‘restorativeness’ according to the PRS scale.
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component ‘scope’ in our study, was highest in the 
biodiverse and open courtyards. Sun et al. (2021) 
similarly found that ‘extent’ (a sense of space and 
escape) most clearly connected with restoration in 
campus spaces. Wen et al. (2025) reported that open-
ness, particularly where building enclosures allowed 
views of vegetation instead of hardscape, positively 
impacted evaluations of restorativeness. Height also 
appears to be important, with Huang et al. (2024) not-
ing that tree height, ground texture, and moderate 
building heights were all critical to the restoration 
offered by pedestrian spaces. Through the qualitative 
comments and restorativeness scores in our study, we 
note that ‘scope’ was rated highly across courtyard 
types, suggesting that views of vegetation are an import-
ant aspect of restoration in campus urban forests.

Our findings align with previous work highlight-
ing the value of nearby, convenient greenspaces for 
young adults (Foellmer et al. 2021; Peterson et al. 
2024; Whitten 2025) rather than other studies that 
have asserted that students prefer greenspaces located 
away from buildings and social campus environments 
(Windhorst and Williams 2015). The high number of 
participants reporting that they used courtyards for 
‘passing through’ highlights the potential importance 
of incidental nature exposure, which would benefit 
from additional research. This possibility is supported 
by qualitative responses indicating that convenience 
is a factor in engaging with courtyards. Sun et al. (2021) 
note that longer exposure to restorative spaces does 
not necessarily enhance their benefits, indicating that 
quality and design are more influential than duration.

Diversity of Designs Supports Diverse 
Opportunities for Wellbeing
Our findings align with Foellmer et al.’s (2021) frame-
work, which suggests that healthy academic spaces 
exist across a spectrum of experienced, symbolic, 
and social spaces. The framework suggests that cam-
pus greenspaces support student wellbeing in 3 ways: 
(1) by introducing a restorative effect; (2) by creating 
campus identity and a sense of belonging; and (3) by 
creating spaces for social encounters. As shown in 
Figure 4, different courtyard types can achieve each 
of these aims, but no single site is sufficient. The vari-
ety of spaces and the spectrum of potential wellbeing 
benefits could explain the neutral responses to our 
survey questions about health benefits. Our averaged 
findings fall between ‘neutral’ and ‘somewhat agree’; 

‘better’ (2), ‘good’ (2), ‘happy’ (2), ‘productive’ (1), and 
‘motivated’ (1), with one participant responding that 
“after I spend time here, I feel like I belong”. Not all 
participants found a benefit from spending time in 
courtyards, however: 6 had a neutral response, 2 felt 
confined, 1 felt stressed that they had to go back to 
campus, and 1 noted feeling ‘dead inside’.

DISCUSSION
Courtyards Provide Restoration for 
Stressed University Students
Our study aligns with others that have reported that 
young adults are facing challenges with psychologi-
cal well being (Barron and Rugel 2023; Li et al. 2024) 
and loneliness (Astell-Burt et al. 2022), with a num-
ber of qualitative responses offering insights into the 
ways in which students are struggling with these 
issues. Our respondents’ lack of ability to ‘concen-
trate’ and ‘pay attention’ is particularly troubling in 
light of the fact that 80% were university students 
who must depend upon these capacities to succeed in 
their education. Other studies with this age group have 
demonstrated similar results (Peters and D’Penna 
2020; Guo et al. 2023). There is a wide range of poten-
tial causes for this inability to pay attention—including 
poor pedagogy (boring lectures), inconsistent sleep 
patterns, or overwhelming course loads—and these 
factors are important to explore in future studies. The 
higher restoration scores we found for visits to biodi-
verse courtyards point to a promising trend, corrobo-
rated by other studies, that biodiverse nature is 
especially psychologically restorative (Ha and Kim 
2021). Together, these results indicate that increasing 
biodiversity across campus landscapes could support 
psychological restoration. Unfortunately, however, the 
results of our participant observation show that fewer 
students visit such sites in comparison to open or social 
courtyards.

We tested the potential for courtyards to serve as 
psychologically restorative campus spaces via the 
PRS, finding a connection between high biodiversity 
and the specific PRS component of ‘fascination’. Vis-
its to biodiverse courtyards were rated as more fasci-
nating, while social courtyards rated low for 
‘fascination’. Other components of the PRS have less 
clear relationships with our biodiversity assessments, 
although qualitative feedback indicated that partici-
pants value courtyards with greater vegetation and 
few hard surfaces. Openness, captured by the 
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high-stress environments (Huang et al. 2024). Increas-
ing biodiversity does not always provide conditions 
for restoration, however (Aleves et al. 2022). Some 
promising trends were highlighted in our observa-
tions and survey, particularly related to the social 
courtyards. Visitors to the open and social courtyards 
in our study reported higher scores in the socially rel-
evant domains of our survey, with participants sug-
gesting that they ‘somewhat agree’ that the presence 
of others contributes to their sense of belonging. 
Interestingly, the social courtyards had a greater 
number of students who reported low guilt over tak-
ing breaks. Perhaps seeing others taking a break alle-
viates feelings of guilt from taking a break oneself.

Our survey expands upon other studies that have 
found that young adults are lonely (Astell-Burt et al. 

however, we weren’t able to parse out whether partic-
ipants were in the right space for their specific needs. 
For example, a student seeking quiet restoration might 
not find health benefits from a more socially oriented 
courtyard design. Cultural and psychological differ-
ences may influence responses, and future studies 
could explore the extent to which specific demo-
graphic groups of students are bothered by the pres-
ence of others. As noted in other studies (Ha and Kim 
2021; Sun et al. 2021), there is no uniform solution to 
support student wellbeing via the integration of cam-
pus nature.

That said, specific design characteristics of vege-
tation have been linked to greater restoration, includ-
ing layered hues and textures, softening harsh edges 
of buildings, and increasing a sense of seclusion from 
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students who are often busy, stressed, and managing 
anxiety within a fast-paced academic environment. 
Many of the student researchers expressed guilt about 
taking breaks away from their computers, particularly 
breaks spent outdoors, so we included a survey ques-
tion about this potential reaction to assess how this 
sentiment resonated with the broader student popula-
tion. Overall, our survey found that participants felt 
relatively neutral regarding guilt for taking breaks in 
contrast to Foellmer et al. (2021), which found stronger 
consensus for students having a ‘bad conscience’ for 
spending time taking breaks in campus greenspaces.

The inclusion of students as researchers offered a 
range of other benefits in addition to identifying 
unique topics. The students suggested how their peers 
might interpret surveys and the issues they might 
face while responding, refining the survey as whole 
to feel more relatable to their peers. As student 
researchers, our team members gained a better under-
standing of how students respond to questions and 
what they find challenging, such as long surveys, 
overly descriptive language, or poorly structured 
questions. When surveys are designed without con-
sideration for the participants’ context, they risk com-
ing across as treating participants as mere data points, 
rather than as individuals.

Our study also created a training opportunity for 
students interested in further research work as grad-
uate students, a benefit previously noted by Adebisi 
(2022). According to the student researchers, their 
university studies suffered from a gap between theo-
retical learning and practical application that often 
left them with a feeling of incomplete accomplish-
ment regarding their research capabilities. In con-
trast, engaging in research offered them a unique 
sense of achievement and success, aiding in the train-
ing of the next generation of academics (Russell et al. 
2007). In addition, having student researchers per-
forming observations allowed them to blend in better, 
supporting the robustness of their findings because 
visitors were less likely to feel watched.

Reflecting on our experience as a team, we believe 
that having students involved in research can signifi-
cantly increase engagement, especially by younger 
populations. Young adults are often one of the hard-
est groups to reach, but they may feel more com-
pelled to contribute when a study is created and 
distributed by someone in their peer group. A con-
nection with the researcher can make the study feel 

2022) while also highlighting the difference between 
feeling lonely and spending time alone for restoration 
(Zhang et al. 2024; Rodriguez et al. 2025). As we 
observed, and as qualitative responses within our 
survey reveal, solitary restoration in urban forests is 
an important activity for young adults. These findings 
align with those of a study in Australia which reported 
that young adults found respite in greenspaces for 
solitary restoration during the COVID-19 pandemic, 
continuing this behaviour following the lifting of 
public health restrictions on group activities (Peter-
son et al. 2024). Increasing opportunities for social 
engagement appears to be an important contribution 
of urban forests to student wellbeing, but providing 
spaces for solitary restoration is similarly important, 
with our study indicating that biodiversity is a key 
quality to include in spaces designed to achieve the 
latter aim.

Biodiversity can take a range of forms. Although 
the student researchers measured a wide range of bio-
diversity attributes, we only report tree species diver-
sity and understory diversity. Functional trait diversity, 
fauna diversity, and fractal patterns are important 
considerations beyond the scope of our study. Simi-
larly, diversity of locally endemic flora has some con-
nection to sense of belonging (Menatti et al. 2019), 
but the courtyards that we studied included a broad 
range of species, both local and exotic.

Benefits of Including Students 
as Researchers
Reaching young adults to understand their unique 
needs and preferences can be challenging (Birch et 
al. 2020), and our study demonstrates the benefits of 
bringing students into the research process itself in 
order to achieve this aim. Alnusairat et al. (2022) 
emphasize the importance of student input in design-
ing outdoor courtyard spaces, noting that connectivity 
between static spaces is an important feature to con-
sider. Such insights, combined with evidence-based 
strategies from environmental psychology, can inform 
the creation of inclusive, restorative campus environ-
ments that prioritize health and wellbeing.

An important finding from our research was learn-
ing which survey questions most resonated with stu-
dents. Detailed discussions with student researchers 
during the survey design stage pointed to the impor-
tance of acknowledging and respecting the lived expe-
riences of the survey audience: in our case, these were 
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Our study did not observe or test ‘active land-
scapes’ where students might move or participate in 
sport, but inclusion of active spaces would be an 
important addition to future studies. Guo et al. (2023) 
note that dynamic activities such as exercise had a far 
greater restorative impact than static leisure 
behaviours, suggesting that campuses should priori-
tize spaces encouraging movement and interaction.

Future Research Directions
Our student researchers suggested additional 
approaches to engage young adults, specifically uni-
versity students, in future studies. They suggest col-
laborating with diverse academic departments, 
particularly those focused on mental health, psychol-
ogy, forestry, and environmental studies. Additionally, 
connecting with student-led organizations—such as 
student wellbeing unions, mental-health societies, and 
other campus-affiliated groups—could broaden the 
reach of the survey. Leveraging platforms such as 
student-society blogs, university social media accounts, 
and online student communities would further amplify 
visibility. These methods could not only reach a more 
diverse audience but also foster a sense of campus- 
community involvement, encouraging greater partic-
ipation and enriching data quality.

Specific aspects of urban forests beyond the scope 
of the current effort would benefit from additional 
study. For example, future studies could test the 
restorativeness of urban forest spaces with local flora, 
particularly looking at ‘coherence’ and users’ sense 
of belonging. The high number of participants report-
ing that they used courtyards for ‘passing through’ 
highlights the potential importance of incidental nature 
exposure, which would also benefit from additional 
research. Length of stay was not tested in our study, 
but future efforts should investigate length of expo-
sure as a factor. Because guilt over taking a break 
generated a heated discussion amongst the student 
researchers, and was also mentioned by survey 
respondents, this area should be considered by other 
teams as well.

CONCLUSION
Young adults, including university students, represent 
a population group that is experiencing challenges 
with poor mental health and loneliness. Diverse urban 
forest spaces can provide a range of related benefits, 
including opportunities for psychological restoration, 

more personal, increasing both the frequency and 
quality of responses. Moreover, conducting research 
within the familiar campus environment generated a 
sense of personal relevance and local impact to the 
student researchers. The familiarity of the study set-
ting also provided a sense of security during site vis-
its, because student researchers were well acquainted 
with the campus layout and resources.

When students share an interest in the research 
topic and possess knowledge of the subject, collabo-
ration and productivity are significantly enhanced 
(Adebisi 2022). In our case, these factors enabled 
effective brainstorming, open communication during 
meetings, and cooperative work outside of structured 
sessions. The shared enthusiasm and understanding 
created an environment conducive to problem solv-
ing and the successful production of research out-
comes. Based on our experiences, several elements 
are necessary to effectively engage students as 
researchers: a clear and well-defined objective, the 
opportunity to gain relevant experience, alignment 
with their interests, and sufficient mentorship (Russel 
et al. 2007). When these factors are in hand, students 
are more likely to contribute their full effort, leading 
to meaningful research experiences.

Limitations
This study was limited to one type of urban forest 
(courtyards adjacent to campus buildings) and took 
place during one time of year. This timing limits the 
generalizability of our results, although it should be 
noted that the courtyards were observed for a large 
portion of one of two main academic terms, occur-
ring over midterm exams through the last week of 
classes. This timing also posed a limitation due to 
poor weather, which likely discouraged time spent in 
courtyards. In addition, the fact that it took place 
during a stressful time of the academic year may 
have influenced people’s ability to get out and take a 
break. Our survey sample of 46 respondents did not 
represent every academic department offered at 
UBC, similarly limiting generalizability. This study 
primarily utilized quantitative methods, supplemented 
by a few open-ended qualitative questions at the end 
of the survey. To gain a deeper understanding, more 
comprehensive qualitative data collection, such as 
interviews or focus group discussions, is recom-
mended, similar to recommendations from Foellmer 
et al. (2021).
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belonging, and social interaction. Our study found 
that students reported finding some amount of resto-
ration in campus courtyards, and that more biodi-
verse courtyards were perceived as more restorative. 
Our model of students as researchers benefited both 
the study’s robustness and the participating students 
themselves by offering valuable insights into effec-
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and interdisciplinary collaboration to create natural 
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communities.
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Verbindung zur Natur stärken und Stress und Ängste abbauen. 
Es besteht ein wachsendes Interesse daran, zu verstehen, wie 
Stadtwälder die psychische Gesundheit über den gesamten Leb-
ensverlauf hinweg unterstützen können, auch bei jungen 
Erwachsenen. Angesichts der bekannten psychologischen und 
sozialen Vorteile naturreicher Umgebungen ist es von entschei-
dender Bedeutung, die Funktionalität und Nutzung städtischer 
Waldflächen für bestimmte Gruppen zu bewerten, insbesondere 
für diejenigen, die einem höheren Risiko für psychische 
Erkrankungen ausgesetzt sind, wie beispielsweise die Mitglie-
der der genannten Altersgruppe. Methoden: Diese von Studier-
enden durchgeführte Forschungsstudie am Campus der University 
of British Columbia in Vancouver wandte einen gemischten 
Methodenansatz an, um die Rolle von Campus-Innenhöfen für 
das Wohlbefinden der Studierenden zu bewerten, mit dem Ziel, 
eine inklusive und effektive Raumplanung zu ermöglichen. 
Acht Innenhöfe wurden mittels Umfragen und teilnehmender 
Beobachtung analysiert, um ihre erholsamen und sozialen 
Vorteile zu verstehen. Die Einbeziehung von Studierenden als 
Forscher spielte eine wichtige Rolle, da sie alternative Perspek-
tiven einbrachten, die dazu beitrugen, bisher übersehene Lücken 
in diesem Bereich zu identifizieren. Ergebnisse: Unsere Ergebnisse 
unterstreichen den Wert von nahe gelegenen, bequem erreich-
baren Grünflächen für junge Erwachsene. 46 Umfrageteilneh-
mer berichteten über ihre Erfahrungen in den Innenhöfen der 
UBC, wobei sie sich auf die erholsamen und sozialen Vorteile 
konzentrierten. 139 Nutzungen der Innenhöfe wurden von stu-
dentischen Forschern beobachtet. Die Innenhöfe unterschieden 
sich in Bezug auf Biodiversität, Ordnung und Abgeschieden-
heit. Biodiverse Innenhöfe erhielten höhere Bewertungen für 
ihre erholsame Wirkung, während soziale Innenhöfe mit weni-
ger Schuldgefühlen aufgrund von Pausen in Verbindung geb-
racht wurden. Unabhängig von der Gestaltung der Innenhöfe 
schätzten die Studierenden Privatsphäre, Vegetation und ein 
Gefühl der Zugehörigkeit, obwohl Gefühle der Einsamkeit und 
Unzufriedenheit bestehen blieben. Schlussfolgerungen: Diese 
Studie zeigt, wie wertvoll es ist, Studierende als Forscher 
einzubeziehen, um ihre Wahrnehmung des städtischen Waldes 
auf dem Campus im Hinblick auf das Wohlbefinden, soziale 
Kontakte und akademische Leistungen zu verstehen. Obwohl 
Grünflächen wie Innenhöfe bekanntermaßen ein erholsames 
Potenzial haben, sind sie nicht immer so gestaltet, dass sie den 
Bedürfnissen der Studierenden vollständig gerecht werden. 
Dies unterstreicht die Bedeutung von Planungsrahmen, die auf 
der Grundlage von Studierendeninformationen bestehende Lücken 
schließen und zugänglichere, funktionalere und repräsentati-
vere Grünflächen auf dem Campus fördern.

Resumen. Antecedentes: Los bosques urbanos mejoran la 
salud mental al reducir la soledad, fomentar la conexión con la 
naturaleza y disminuir el estrés y la ansiedad. Existe un creci-
ente interés en comprender cómo los bosques urbanos pueden 
contribuir a la salud mental a lo largo de la vida, incluidos los 
jóvenes adultos. Dado los conocidos beneficios psicológicos y 
sociales de los entornos ricos en naturaleza, es fundamental 
evaluar la funcionalidad y el uso de los espacios boscosos 
urbanos para grupos específicos, en particular aquellos con 
mayor riesgo de padecer problemas de salud mental, como los 
miembros de este grupo de edad. Métodos: Este estudio de 
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Résumé. Contexte: Les forêts urbaines améliorent la santé men-
tale en atténuant la solitude, en favorisant les liens avec la nature 
et en diminuant le stress et l’anxiété. Il y a un intérêt croissant 
afin de comprendre la manière dont les forêts urbaines peuvent 
contribuer à la santé mentale tout au long de la vie, y compris 
chez les jeunes adultes. Compte tenu des bénéfices psychologiques 
et sociaux bien connus des milieux naturels, il est essentiel 
d’évaluer la fonctionnalité et l’utilisation des espaces boisés 
urbains pour des groupes spécifiques, en particulier ceux 
présentant un risque plus élevé de troubles mentaux, dont les 
membres de ce groupe d’âge. Méthodes: Cette recherche menée 
par des étudiants sur le campus de Vancouver de l’Université de 
la Colombie-Britannique a adopté une approche mixte pour 
évaluer le rôle des cours aménagées du campus pour le bien-être 
des étudiants, avec l’objectif ultime de contribuer à une planifi-
cation spatiale inclusive et efficace. Huit cours ont été analysées 
par le biais d’enquêtes et d’observations participantes afin de 
comprendre leurs bénéfices sociaux et revigorants. La participa-
tion d’étudiants à titre de chercheurs a joué un rôle essentiel en 
offrant d’autres perspectives qui ont permis d’identifier des lacunes 
précédemment négligées dans ce domaine. Résultats: Nos résul-
tats ont souligné la valeur et la commodité des espaces verts de 
proximité pour les jeunes adultes. Quarante-six participants à 
l’enquête ont fait part de leurs expériences dans les cours 
aménagées de l’UCB, en mettant l’accent sur les avantages soci-
aux et revigorants; 139 utilisations des cours ont été observées 
par les étudiants chercheurs. Les cours intérieures varient en 
termes de biodiversité, d’ordonnancement et d’isolement. Les 
cours bien biodiversifiées ont reçu des notes plus élevées pour le 
rétablissement, tandis que les cours davantage sociales ont été 
associées à un moindre sentiment de culpabilité pour y avoir pris 
des pauses. Quel que soit le type de cour intérieure, les étudiants 
apprécient l’intimité, la végétation et le sentiment d’inclusion, 
même si les sentiments de solitude et de mécontentement per-
sistent. Conclusions: Cette recherche démontre l’utilité d’impli-
quer les étudiants en tant que chercheurs afin de comprendre la 
perception d’autres étudiants en lien avec une forêt urbaine sur 
un campus visant à favoriser le bien-être, les liens sociaux et la 
réussite académique. Bien que les espaces verts, tels que les 
cours, soient connus pour leur potentiel revigorant, ils ne sont 
pas toujours conçus afin de répondre pleinement aux besoins des 
étudiants, ce qui souligne l’importance de cadres de planifica-
tion approfondis par les étudiants qui visent à combler les 
lacunes existantes et inciter à des espaces verts plus accessibles, 
plus fonctionnels et plus représentatifs sur les campus.

Zusammenfassung. Hintergrund: Stadtwälder fördern die 
psychische Gesundheit, indem sie Einsamkeit verringern, die 
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más altas por su capacidad de restauración, mientras que los 
patios sociales se asociaron con una menor sensación de culpa 
por tomarse descansos. A través de las tipologías de diseño de 
patios, los estudiantes valoraron la privacidad, la vegetación y 
un sentido de inclusión, aunque persistieron sentimientos de 
soledad e insatisfacción. Conclusiones: Este estudio demuestra 
el valor de involucrar a los estudiantes como investigadores para 
comprender las percepciones estudiantiles de un bosque urbano 
en el campus con el fin de apoyar el bienestar, la conexión social 
y el logro académico. Aunque se sabe que los patios tienen un 
potencial restaurador, no siempre están diseñados para apoyar 
completamente las necesidades de los estudiantes, lo que resalta 
la importancia de marcos de planificación informados por los 
estudiantes que aborden las lagunas existentes y fomenten espa-
cios verdes más accesibles, funcionales y representativos en los 
campus.

investigación dirigido por estudiantes en el campus de Vancou-
ver de la Universidad de British Columbia aplicó un enfoque de 
métodos mixtos para evaluar el papel de los patios del campus 
en el apoyo al bienestar estudiantil, con el objetivo final de infor-
mar sobre una planificación espacial inclusiva y efectiva. Ocho 
patios fueron analizados mediante encuestas y observación par-
ticipante para comprender sus beneficios restaurativos y socia-
les. Involucrando a los estudiantes como investigadores, jugó un 
papel vital en ofrecer perspectivas alternativas que ayudaron a 
identificar brechas previamente pasadas por alto en este campo. 
Resultados: Nuestros hallazgos destacan el valor de los espacios 
verdes cercanos y accesibles para los adultos jóvenes. Hubo 46 
participantes en la encuesta que compartieron sus experiencias 
en los patios de UBC, enfocándose en los beneficios restaurati-
vos y sociales; los investigadores estudiantiles observaron 139 
usos de los patios. Los patios variaron en biodiversidad, orden y 
aislamiento. Los patios biodiversos recibieron calificaciones 
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Survey Instrument
Before we begin, please tell us a little about yourself 
by answering the following 5 questions.

What is your age?
 Under 18
 18 - 24
 25 - 34
 35 - 44
 45 - 54
 55 - 64
 65 - 74
 75 - 84
 85 or older

What is your gender identity?
 Male
 Female
 Non-binary person
 Prefer not to say

What is your connection to UBC?
 Undergraduate student
 Graduate student
 Faculty and staff 
 Resident
 None

Do you live on campus?
 No
 Yes

What Faculty do you belong to?

The next questions ask about your general sense of 
wellbeing in classroom environments.

Typically, I can concentrate on full lectures.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I am able to pay attention to a long lecture (over one 
hour).

 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I often feel that I lack companionship.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I often feel left out.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I feel isolated from others.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

The next set of questions asks how you feel while in 
a specific campus outdoor place.

Please select the place you will be referring to in the 
next set of questions.

Please write the name, nearest building, or recogniz-
able feature of the place.

Appendix. 

Appendix continued on next page
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This place lets me get away from everyday demands.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

This place is interesting and makes me curious.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

This place feels organized and ordered.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

This place is large and allows me to move freely.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

It is easy to orient myself and move around the space.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree 

A stay here provides me with energy.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I feel bad taking a break here instead of studying.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I feel more balanced and satisfied after spending 
time here.

 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I can better concentrate after a break here.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

I feel bothered by the presence of others here.
 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

The presence of other students creates a sense of 
belonging.

 Strongly disagree 
 Somewhat disagree
 Neutral
 Somewhat agree 
 Strongly agree

Please list any features that attract you to this space.

Tell us a bit about how you use the space.

Barron et al: Students as Researchers
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Do you spend time here alone, or in the company of 
others?

 Alone
 With others

Complete the following sentence: I spend time here 
because . . .

Complete the following sentence: After spending 
time here, I feel . . .

How often do you visit this space?
 Daily
 2 - 3 times a week
 Once a week
 Every 2 weeks 
 Rarely

On average, how much time do you spend here in a 
week?

 Less than 15 minutes
 15 - 30 minutes
 30 - 60 minutes
 More than 60 minutes

How often do you visit other greenspaces on 
campus?

 Rarely
 Once a week
 2 - 3 times a week 
 Every 2 weeks
 Daily

Why do you usually spend time here? (check all that 
apply)

 Enjoy nature
 Relax and unwind 
 Get away
 Exercise
 Pass through
 Chat with friends 
 Eat or drink
 Study
 Other


