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Abstract: Being able to explore and play in quality open spaces in the neighbourhood is crucial for
refugee children since refugee facilities often have inadequate playspaces indoors and outdoors.
Access to meso-environment playspaces (around refugee accommodations) would provide refugee
children with the opportunity for optimal physical, cognitive, emotional and social development and
support their social inclusion. This study explores refugee children’s access to play areas in meso
environments with six study sites in Berlin. Active space for refugee children’s play is assessed using:
(1) open-source data collection, (2) method notions of perceived distance and spaces, (3) staff survey
with site investigation and (4) space syntax theories of potential accessibility. Results indicated the fact
of unequal playspace distributions for refugee children in Berlin with children-oriented assessment.
The utilisation of space syntax in the context of refugee children is relatively unexplored. This study
is thereby contributing to the space syntax literature by exploring the broader application potential of
its methods. Further studies should broaden study sites with more precise environmental measures.

Keywords: migrants; accessibility; space syntax; urban design; meso environment; perceived
distance; parental neighbourhood; safety; active playing; informal space

1. Introduction

Neighbourhood playspaces (such as parks, playgrounds and other spaces available
for children’s playing, more details in Section 2.2) provide children with the opportunity to
practice and hone social, cognitive, emotional and physical skills [1]. From architectural
and urban planning perspectives, offering children enough public areas for play is an im-
portant starting point to meet children’s needs for play and development [2]. Research has
already reported that neighbourhood spaces provide refugee children with opportunities
to build social ties with peers, transcend national boundaries, develop supportive social
bonds and bridges and attain social inclusion [3-5]. Accessible neighbourhood playing
spaces can be highly beneficial for children with refugee backgrounds since they live in
unfamiliar and uncertain situations with limited indoor and outdoor playspaces within
their refugee accommodations [6-8]. Despite the strong evidence supporting the health
benefits of neighbourhood playing, studies rarely investigated the neighbourhood for
refugee children’s play [9]. Since lack of play behaviour can produce a long-term impact on
children’s future health and further development [10], and given the increasing number
of fugitive families, especially the numbers of children’s asylum applications [11], it is
critical to collect evidence in design fields that can explore neighbourhood playing among
refugee children.

Accessibility to playgrounds has traditionally been quantified using metric proximity,
such as the shortest physical distance from the home to the playground [12]. However, tra-
ditional metrics often fail to reflect people’s actual experience accessing the playspaces [13].
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How humans perceive space is not purely metric; perceived distance is understood as even
more important for the spatial experience than physical distance [14,15]. Recently, a few
studies proposed novel spatial modelling frameworks for estimating cognitive distance in
urban spaces [16-18]; a researcher also developed a space syntax assessment of the urban in-
tegration of built playgrounds and playground accessibility from children’s perspectives [2].
Despite that, measurements for non-refugee children may not apply to refugee children
since they live in very different settings (micro and meso environments) [7]. Refugee
children and their parents have specific concerns and perceptions of the neighbourhood
(e.g., safety) [7,19,20]. Hence, refugee children’s access to neighbourhood playing should
be investigated separately to produce insight and empirical material academically.

Within this frame of reference, this paper approaches an assessment of refugee children
concerning meso-environment’s playspace accessibility, with the objective to present and
evaluate the facts of existing neighbourhood environments for refugee children’s play.

2. Theoretical Framework
2.1. Perceived Neighbourhood Distance for Refugee Children and Their Parents

Refugee children and their parents carefully explore the neighbourhood due to their
specific concerns about neighbourhood safety [19,20]. Refugee children’s unsupervised
play may only happen inside or at vicinities of refugee accommodations [19]. Playing
mostly happens with their parents’” company. From children’s perspective, they may
perceive the area accessible within 10-15 min of walking as their neighbourhood [21,22]
and if the playground is easy for them to access [2]. As mentioned before, the study by
KTH Royal Institute of Technology developed a configurative measurement for children’s
perceived distances to playgrounds [2]; still, no such research treating specifically refugee
children’s perceptions is known to the authors. This article tried to approach perceived
distance for refugee children with several technical methods as redefining angular measure,
road segment weight, destination choices and available playing spaces in short path
finding models.

2.2. Formal and Informal Playspaces for Refugee Children

As defined earlier by the authors’ review, two categories of neighbourhood spaces
are related to refugee children’s potential for play as formal and informal [7]. Formal
playspaces are facilities or spaces explicitly built for the purpose of playing—examples
such as playgrounds, parks, and sports fields. Informal playspaces refer to any urban
spaces that are readily and freely available to refugee children. Refugee children may have
limited resources of official or specific facilities for playing or are not motivated to go to
these spaces in meso environments. They may live in neighbourhoods with limited playing-
related facilities (e.g., parks) initially [20,23], or the existing parks were seen as not being a
good place for children to play by parents and children [20]. The neighbourhood may be
deemed unsafe or unfriendly for children to access these playspaces, since facilities may
already be occupied by children from this neighbourhood [24]. Financial problems may be
another primary reason, since families can hardly afford existing programs in commercial
play facilities [25-28]. Moreover, the existing commercial formal facilities may have lower
accessibility for refugee families if they fail to respond to their cultural sensibilities [8,19].

The abovementioned and the authors’ previous review indicated the potential of
informal playspaces for refugee children’s play [7]. Refugee children enjoy playing in
informal places since playing could be raised from temporary rules instead of formal
regulations by social norms [19,29]. Research shows informal spaces play an essential role
in refugee children’s play but also highlights limitations and problems in realising informal
playspaces’ full potential [20,27,29-31]. Still, there is a lack of an academic assessment
and definition of informal spaces related to refugee children’s play. In this article, the
authors approached potential informal spaces by measuring ‘grasslands’ from available
databases, which helped to contribute to the understanding of informal settlements for
refugee children’s play; a more detailed assessment should be developed in the future.
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2.3. Space Syntax and Playspace Accessibility for Refugee Children

Research has noticed that refugee children tend to be active in informal settlements
for play [29]. The authors” previous research also subdivided these formal and informal
playspaces in refugee accommodations” neighbourhoods and established an understanding
between spatial characteristics and refugee children’s play [8]. Space syntax was applied in
this article as a spatial measurement tool related to refugee children’s perceived distance
concerning neighbourhood playing, which helps to build an in-depth cognition based
on spatial configurations. The potential of employing space syntax seems multi-fold.
Researchers argue that the configuration of the city has a direct impact on the social
life that takes place in it and that urban form and configuration both separate and bind
us together. The fundamental ideas of space syntax are how human spatial behaviour
relates to the city’s physical design [32,33]. In a detailed explanation, individual spaces
such as playspaces and the connections between them in the built environments create
specific opportunities for playing. In architectural terms, these features are best seen in the
layout of the neighbourhood, and space syntax is the theory that analyses the layout of
space in buildings and cities [34]. It can respond to the need to collect data on residents
and intrinsically express how a configurational approach could influence their social and
physical behaviour.

Although there is great potential to complement and build upon existing methods
for quantifying refugee children’s access to play in neighbourhoods, not many studies
have applied this method in the context of children; in a brief opinion essay, Cutumisu
and Spence [35] outlined some of the advantages of using space syntax in measurements
relating to children’s playing. First, aspects of the environment, such as safety and sense
of place, may influence children’s play, and space syntax has the capability to explain
children’s movement relying solely on spatial configuration. Second, topology-geometric
descriptors of space syntax can better represent the built environment concerning children’s
perceptions since they resonate with how children develop and navigate spatial knowledge.
Finally, space syntax provides a measurement-based way of assessing meso-environment
accessibility based only on simple data such as road segment data.

Nevertheless, the authors are aware of the fact that only a few studies focus on this
topic; as mentioned before, one study applied space syntax in the context of children’s
play associated with playground accessibility [2]. The utilisation of space syntax in refugee
children’s playspaces accessibility is a necessary but still relatively unexplored field. This
study is thereby continuing to contribute to the space syntax literature by exploring the
broader application potential of its theories.

3. Methodology
3.1. Data Sources and Processing

The sampling strategy of refugee accommodation selections is based on purposeful
criteria [36]: available GIS data, the number of children residents (6 to 12 years old) and
locations (Table 1). As a pilot study, six refugee accommodation sites completed the
data collection of staff surveys and field investigations from July 2018 to February 2019.
The study sites were anonymised, named I to VI based on interview /observation times
and accommodation types. Figure 1 illustrates six study sites and their locations. Sites
I, III and IV were located in residential areas, while sites II and V were in industrial,
grassland or undefined areas (definition by OpenStreetMap). Site VI was located inside the
neighbourhood park. Until data summarising time, 4/6 accommodations were closed, and
Site I was transferring to different operators.
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Table 1. Comparison of refugee accommodation features, children’s demographic information and
neighbourhood features across six study sites.

Accommodation Expected Stay Interview/ Children Children’s Neighbourhood
Study Site T Period in This Existing Period Observation Population: Countries of g ture 3
ypes Accommodation Date Aged 6-121 Origin ! eature
I initial reception 12.2015-current 30.07.2018 30 Muslim and Asia residential area
II initial reception 3-6 months 09.2014-08.2019 16.10.2018 33 Asia and Africa residential area
I initial reception 02.2012-current 23.10.2018 27 Multi-ethnic industrial/grassland
v Tempohomes uncertain period 12.2016-07.2019 14.02.2019 20-30 Muslim residential area
v community 07.2015-10.2020 30.11.2018 18 Multi-ethnic undefined areas
accommodation
- 12 months
VI community 04.2015-09.2020 23.01.2019 30 Muslim inside a park
accommodation

Forest

Underconstruction

Farmland

Industrial
Grassland

Recreation M Active PA space

1 By each individual interview time; current: November 2022; 2 The accommodation is still open but runs by
different operator compared to interview time. 3 Defined by OpenStreetMap of each individual interview and
observation date.

Residential are:

Residential Footway

Commercial Railway

Undefined area ™

Figure 1. Location (left) and neighbourhood featured in six study sites in Berlin (right).

It is worth mentioning that instead of the official land use of Berlin (German Flachen-
nutzungsplan Berlin, FNP) [37], the authors applied unofficial OpenStreetMap since we
aimed to document neighbourhood environments for refugee children while staying in
these temporary refugee facilities [8,38]. OpenStreetMap (real-time changes, map features
automatically available) is more responsive to reflect these situations than FNP (5-6 year
changes, map features manually available).

As shown in Figure 2: Step 1: road segment data (pathways for pedestrians) were
obtained by the OpenStreetMap [39] as geographic information system (GIS) software.
Elk 2 ([40], an open-source data-based tool for map and topographical generating) was
applied to optimise the data in Rhino 6 environments. Model inputs were generated road
segments, land use and facility functions; the specific coding of each spatial characteristic
category is shown in Supplementary Materials Table S1. Step 2: Children staff surveys
and neighbourhood target playspace investigations were applied on this basis. In Step
3, these elements were used for calculating the respective requirements of playspaces
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Step 1

from children/parental perceived distance (500 m and 500-1000 m), and Step 4 provides
comparative analysis to represent playspace distributions.

[GIS Map from OpenStreetMap]

Step 2

Step 3

| Staff surveysl

Children cate department a meso-scalf maps
A 4 : of detailed information

s Neighbourhood information

¢ Target neighbourhood playing Spaces ... .‘.‘....““{Site investigation]

e Rcfugee children’s cveryday playing

T Updated data aftgr going on site, questionnaire
and intcrvicw fcedback, and digitised manually
\ 4

* road segments
¢ land use and facility functions
e 500m radius and 1000m radius research scope

[

Step 4

Play space spatial organisation J [Play space accessibility analysis]
* Layouts of neighbourhood * Perceived shortest path 500m and 1000m
¢ Playing space in neighbourhood e Street and play-space integration analysis
I I
v
Comparative analysis
v
Discussion
v
Conclusion

Figure 2. Overview of meso-environments approach including data sources, steps, technical methods
and outputs.

Staff Survey and Site Investigation

Surveys for children’s departments include basic situations, existing meso environ-
ments and refugee children’s daily playing lives. They also helped the researchers to
identify neighbourhood playspaces for refugee children with provided maps. The existing
meso environments for children’s play were rated with five-degree questions from 1 (worse)
to 5 (excellent). All interviewees were fully informed about the research process (e.g., by
email) and provided signed consent. Site investigations were applied after the staff survey
as the researcher SC took photos and observed staff-reported neighbourhood playspaces in
real sites.

3.2. Technical Approach for Playspace Definitions and Accessibility
3.2.1. Potential Playspaces: Formal and Informal
As mentioned before, the formal and informal playspaces were defined by existing

map features [41] in Table 2; detailed references could be found in Supplementary Materials
Table S2.

3.2.2. Perceived Neighbourhood Distance and Accessible Playspaces

Dijkstra’s algorithm [42] was applied to obtain the shortest paths from a refugee
accommodation to all potential playspaces. Figure 3 gives examples of two points to
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find the shortest path; it is hard for pedestrians to follow the exact mathematical shortest
path with complicated turns (e.g., only turns 90 degrees in road selections) in unknown
or undeveloped built environments (a); users feel comfortable walking and orienting on
straight lines [43,44] as (b) and (c). The angular measure is introduced here for this purpose:
it reflects the straight percentage of the paths (how large, in terms of angles, changing
of directions was along the path) and controls the influence with the geodesic measure
coefficient [45]. This study chose the angular measure value in Figure 3b to perceive
children’s walking choices.

Table 2. Map feature and coding of potential formal and informal playspaces.

Category Coding of Map Feature
Formal playspace
Sport facility sport centres; sport facilities
Park all kinds of parks; garden; resort
Playground all kinds of public ball playground; public playground

Informal playspace

Grassland open grassland; green space

The words presented here may differ from actual search strings; more details in Supplementary Materials Table S2.

\f" 1 W_

Figure 3. Shortest path findings with the influence of (a) the shortest block-distance path from two
points; (b) choice in between; (c) the fewest number of turns path from two points.

It is evidenced from previous research that parents are worried about neighbourhood
physical safety concerning traffic [19,20]. The authors reflected this issue by assigning equal
weight index values to each investigated road segment. This calculation will ensure all
shortest paths happen only on existing road segments (Figure 4a), and no shortcutting is
allowed (Figure 4b).

Figure 5a shows the destination method to potential playspaces: the nearest shape
point of space was chosen in this research with the existing segments as road destina-
tions (defined as playspace-located road segment) to include more potential playspaces.
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e

Destination choice

(a)

Figure 5b,c show other possibilities: split and perpendicular road segments to find space
centre points as destinations.

SN i S I

:
Add segments

(b) (c)

Figure 5. Shortest path findings with (a) existing road segment to the closest shape point; (b) add a
segment to the centre point; (c) existing road segment to the centre point.

As abovementioned method choices, two types of perceived distances to playspace
were set: (1) shortest paths under 500 m represent children’s perceived distance (for neigh-
bourhood) by approximated 10-15 min” walking [21,22]; (2) shortest paths from 500 m to
1000 m represents an additional view from a parental distance for the neighbourhood [46,47].
Staff also reported that refugee children’s play was always supervised by parents; parents’
perspectives partly decide where children can play [8,19]. All inputs were mathematically
simplified, optimised and manually checked before calculation since some error inputs
may lead to matrix recomputation.

3.2.3. Active Playspaces

Global integration reflects how one space is related to other spaces and their intimate
physical space, moreover reflecting the centrality of space compared to all other spaces
in the network. It indicates other spaces’ potential as active destinations. Precisely, the
spaces located in road segments with the top 10% ranking from the foreground network
refer to space with the best (high) accessibility [48]. The spaces located in road segments
with the top 10-20% ranking constituted the main skeleton of the urban frameworks and
were defined as medium accessibility in this study. The bottom 80% ranking reflects road
segments where residents travel less efficiently [18], defined as low accessibility in this
research. All results were produced with Depthmap X software [49].

In summary, a multi-step playspace assessment will be given here:

Potential playspaces refer to all formal and informal playspaces from the GIS map within
the research scope;

Accessible playspaces mean potential playspaces located less than perceived neighbour-
hood distances (500 m and 500-1000 m away from target facilities);

Active playspaces are accessible playspaces located on road segments that have the
top 20% global integration with a subdivision as high accessibility (top 10%) or medium
accessibility (top 10-20%).
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4. Results and Comparison
4.1. Spatial Characteristics and Potential Playspaces

Site I was surrounded by residential buildings (Figure 6). The railroads and highways
split this area and reduced its accessibility. There are three sport facilities, nine inside park
playgrounds and small playgrounds around residential blocks as formal playspaces. There
were also nine park areas in the research scope. Moreover, there were 27 green spaces.

=5
S
Lo E a7

Formal playspaces 9% Formal playspaé%ﬁ#»b‘ ) /C\"
Informal playspaces 9%" Informal playspaces 1% -
Residential argas 54% Residential areas 16%

Tormal playspaces (proportion showed on maps*) TLanduse

I Sport lacility W park [WIPlayground eldentified playspace by stafl’ O tJngeﬁned landuse Residential (propor- Recreation

Informal playspaccs (proportion showed on maps) Y peushteetmap tion showed on maps) Grassland

grassland f);{ass; greenfield; meadow; village_green) Commercial Under-construction Farmland
* propprtion represented investigated area + research scope (1000 m circle)— Railroad —Footway — Highway Industrial

Formal playspaces 2% ~ 7
Informal playspaces 8% R Y N
Residential arcas 14% V4 Informal playspaces 2% S /
Residential areas 84% S

w/
Tormal pla}spaecs—()ﬂ% Formal playspace%'//:
Informal playspaces 2% ! 4

| ) In qual 'playspnccs 7% ) . |
Residential areas 52% { / Residential arcas 26% |

Figure 6. Potential playspaces and land use of six study sites.
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Site Il was in an industrial area that connects greenspace and park-sport facilities; both
were identified by the staff as children’s playspaces (Table 3). Most potential playspaces
were pretty sizable, and the majority of parks are connected with grasslands. Six sport
facilities, 12 park areas and five playgrounds are found in this neighbourhood as formal
playspaces. There are 51 grasslands as potential informal spaces. The primary roads on top
divided this area.

Site III stayed inside a residential area, surrounded by mix-use undefined areas, and
the primary roads cut this neighbour into parts. Three playgrounds and six parks were
potential formal playspaces. There were 59 informal playspaces in this neighbourhood.

Site IV owned an integrated residential neighbourhood without heavy traffic. Po-
tential playspaces were evident in this neighbourhood: five playgrounds (formal) and 13
grasslands (informal) between residential blocks or streets.

Table 3. Staff-identified neighbourhood playspace investigation.

Study . Space Map Observation Observation
Site Photo and Location Size/m? Feature Feature Date
I 796 grassland ball field 30 July 2018
4576 park
I 16 October
2018

24,335 grassland
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Table 3. Cont.

Jrie, M Obemwion  Obserton
15,145 grassland
I — — — : - 23 gg;(gber
25,848 grassland
v Photographs were not allowed immediately around this site due to accommodation protection regulations
\% No identified space
VI 38,541 park 23 J;‘;l‘;ary

Site V was settled in a residential area next to a sizeable forest, which lacked resources
for playing. A total of five parks were identified as potential formal and eight grass-
lands as informal playspaces. The staff reported no playspace for refugee children in the
neighbourhood; they mentioned that families always stayed inside the accommodation.

Site VI stayed in an integrated residential neighbourhood without heavy traffic—the
park where site VI was located was identified by staff as the playspace for refugee children.
There were another three sport facilities, 15 parks and six playgrounds as potential formal
playspaces. Fifteen grasslands were potential as informal playspaces.
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4.2. Accessible Playspaces

As shown in Figure 7, no playspace is accessible under children-perceived distance for
Site I. Two formal (sport facilities) and three informal spaces are accessible under parental
distance; the left one is also mentioned by staff as a playspace for children.

- Fonmil accessible playspace (500-1000m
D Inormal accessible playspace (500-1000;

Figure 7. Accessible playspaces of six study sites.
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In Site II, the park and sport-facilities combination are accessible by children-perceived
distance. The integrated eight parks and a playground are accessible at parental dis-
tances. Five and nine informal playspaces are accessible at children-perceived and parental
distance.

Only three formal playspaces (one park and two playgrounds) are accessible un-
der parental distance for Site IIl. However, the staff mentioned that children went to
neighbourhood open spaces to play very often; investigation also showed that there are
many informal playspace choices for children: 12 and 30 informal spaces are accessible at
children-perceived and parental distance.

In Site IV, 1/5 playgrounds mentioned above is accessible by children-perceived
distance, and three are accessible under parental distance. There are both five informal
spaces under children- and parent-perceived distance. Staff identified one as a playspace
for children.

Site V has only one informal playspace under parental distances.

Site VI has three accessible playgrounds and five parks by children-perceived distance;
in the parental distance, 14 formal spaces are accessible, including the three sports facilities,
one playground and ten parks. As for informal spaces, six and three are accessible by
children-perceived and parental distance.

4.3. Active Playspaces and Accessibility Comparison
4.3.1. Active Playspace Comparison

Accessible playspaces located in the top 20% of all investigated road segments in
the depth map views is shown in Figure 8a. Active formal and informal playspaces by
children-perceived distances are compared in Figure 8b. Site VI has the most active formal
playspaces of seven (three playgrounds and four parks). The park where Site VI is located
was also the staff reported playspace for children. Site II has the second most active formal
playspaces as sport facilities combination with a park. Among them, sport-facility 1 was
identified by staff as the playspace. There is only one active playground for Site IV. Sites
II, III, IV and VI have active informal playspaces: III has the most of 10. The other three
have equal numbers of five. Sites I and V have no active playspace by children-perceived
distances.

Site VI has the most active formal playspaces in the parental distance (Figure 8c),
including three sport facilities, two playgrounds and five parks. Site II owns one sport
facility. Site IV is surrounded by two playgrounds. No formal playspace is active for Sites
III and V from this distance. Site III has the most active informal playspaces of 12, followed
by Sites I of 3, I of 2 and VI has one, respectively.

Staff reported ‘children’s neighbourhood playspace” were raised from the results: only
staff from Sites I and V identified formal playspaces as parks for refugee children’s play
visits. Staff from other sites (including site II) identified ‘open public space’, ‘grassland’
or ‘green space’ as playspaces. From staff perceptions, there was no evident difference
between these two types of spaces for refugee children’s playing purpose.

4.3.2. Comparison at Overall Levels

The numeric data of all findings are represented through a graphic comparison in
Figure 9. Site VI had the most variety of active playspaces (formal and informal) and
investigated road segments from all perceived distances, except informal spaces from
parental distances, which also reflected its integration. Site III had the second most active
playspace; the limitation was that all spaces were identified as informal. Site Il had formal
and informal playspaces from all. Site IV had active playspaces of seven, and most of them
were informal spaces at children-perceived distance. Site I had fewer active playspaces
of five, the least road segments, and active informal and formal playspaces were within
parental distance. Children in Site V had the least resources for playing as there was no
active space and the second least investigated road segments.
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Figure 8. (a) Accessible playspace located in the top 20% of all investigated road segments in the
depth map views; Global integration and active playspaces of six study sites: (b) under 500 m;
(c) 500-1000 m.
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Figure 9. Overall comparison of six study sites.

5. Discussion
5.1. Accessibility of Meso-Environments Playspaces for Refugee Children

As mentioned earlier, since formal playspaces in host countries were formed differ-
ently from their countries of origin (e.g., spatial organisation), children and their parents
perceived more space accessibility for their children’s play purposes, either formal or
informal [8,19]. This theme could also be found in existing research; for instance, natural
spaces may be more familiar playspaces to refugee children as newcomers due to the global
similarity of nature [28]. Alternatively, children will capture perceived accessibility to the
limited nature that they own, noting details in describing their playing, such as tracking a
mouse in snow or putting off the neighbour’s trash in their playspace [26]. This research
has investigated the accessibility of formal and informal spaces for refugee children’s
play purposes from a methodological perspective. Further studies should recognise these
informal playspaces and identify their spatial features.
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The playing resources and their accessibility for refugee children were rarely in-
vestigated, and the research agenda has been established narratively [7]. This research
investigated these space characteristics quantitatively and qualitatively. Staff surveys indi-
cated that neighbourhood playspaces for refugee children were both formal (playground,
parks) and informal (grassland, open spaces) qualitatively; the quantitative analysis from
GIS data also indicated the potential for informal spaces to support children’s play purpose.
However, the limited access to presented playspaces and the expected effects resulted
from this situation on refugee children should be developed as a form of argument in the
future. Some deeper interpretation in the context of other studies is needed, more than
narratively [7], concerning refugee children’s play perspectives (e.g., leisure needs and/or
typical playing behaviours of refugee children).

5.2. Strengths and Limitations of the Research

There were several limitations due to the explorative nature of this study: only six
study sites were included, which is a small sample size that decreased statistical analysis
power. However, the authors tried to approach this as a pilot study, and this research aimed
to investigate the accessibility of meso-environment playspaces for refugee children with
a novel methodological perspective. A small sample size can be regarded as a limitation.
From another aspect, this pilot study shows its potential to be used on a larger sample
in Berlin and in other cities to collect more and deeper results and create wider a basis
for further comparisons. Moreover, the meso-environment playspaces were identified by
children staff (children supervisors) instead of refugee children since the authors failed to
approach refugee children in each refugee accommodation for existing legal and ethical
issues. Children staff were persons who supervised refugee children’s daily playing; they
could be highly responsive to these investigations. This article, therefore, tries to combine
the results from more comprehensive levels. However, the staff surveys of identifying
refugee children’s playspaces outcomes may present low reliability due to the lack of a
commonly accepted definition of playing environment quality for refugee children. There
is a lack of questionnaire templates that can be used for its rapid quantitative/qualitative
approach; more precisive analysis should be implemented in future studies. In summary,
the presented study is a new approach related to the assessment of selected aspects in the
context of refugee children’s access to play in meso environments.

5.2.1. Strengths and Limitations for Accessibility Measures

The road segments do not include ‘Qualitative” design measures related to walkability
(e.g., sidewalk width/deep, ground floor usage plan and transparency of facades or trees).
Even though this research tried to approach an assessment by perceived distance, it still
lacks design measure perspectives and commonly accepted definitions.

5.2.2. Strengths and Limitations for Environmental Measures

As mentioned earlier, the authors applied OpenStreetMap instead of FNP. It is chal-
lenging to integrate the zoning categories and assess accessibility since each zoning category
has different requirements for providing formal playspaces. If the researcher does not know
which zoning category it falls in (i.e., undefined area in OpenStreetMap), it is impossible to
assess if it provides enough playgrounds. Alternatively, it needs to be performed manually.
However, OpenStreetMap is an unofficial tool for land use investigation; the results may
have low reliability compared to FNP. Another limitation was including only grassland as
informal playspaces since other space features (e.g., open space) could not be added by the
GIS system’s existing map features. Rupprecht and Byrne [50] developed a measurement
of informal green spaces with potential for global application; however, it was still unclear
if these green spaces could be applied to refugee children’s play purposes. More potential
informal spaces should be included and investigated (e.g., direct observation) in the future.
Even though the presented study developed a method to investigate informal playspaces
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for refugee children’s play, a commonly accepted definition of informal playspaces and a
method for its rapid quantitative assessment should be developed.

6. Conclusions and Future Research

This research embeds space syntax with many other methods for the assessment
of refugee children’s access to playspaces from methodological perspectives. GIS with
Elk has more comprehensive capabilities for spatial data management and geographic
analysis, which helps identify potential playspace and construct its spatial characteristics.
The method notions’ perceived distance analysis based on Dijkstra’s algorithm indicated
accessible playspace, and space syntax combined with topological analysis integration was
applied to this study on evaluating the information on active playspaces. A summary of
findings is presented below:

This study investigated distributions of play-related resources for refugee children in
meso environments from different refugee facility locations in Berlin. This evaluation has
potentialities to be introduced to related decision-makers in the location choice process.
Furthermore, the space syntax’s integration was used to describe a playspace’s spatial
characteristics by its located road segments. The integration reflects the physically intimate
percentages of target space located road segments among all, which refers to its (space)
potential as a destination; a more integrated road is more accessible, and its destination
space has higher accessibility. In this research, the global integration analysis showed that
most informal playspaces are located on streets with high accessibility, indicating their
potential for playing. Below are specific research topics that deserve detailed investigations:

e  Studies with broader study sites to understand play-related resource distributions at a
comprehensive level;

e  Thenew approach presented in this research has the potential to be developed /repeated
on a larger sample in Berlin but also in other contexts; further studies should test this;

e  Further studies should focus on potentialities for informal playspaces and investigate
their spatial features;

e  Future studies with a more tightly controlled setting choice include objective measures
of the built environment, particularly playing spaces in meso environments (distance,
size, and features) and safety (crime statistics), which are warranted;

e Besides meso environments, further studies should investigate the role of macro
environments for refugee children’s play (e.g., the connectivity of transportation
system is relevant to non-refugee children’s playing);

e Investigate whether there is a lack of congruence between perceived and objective
measures of the meso environment and understand if they are independently or jointly
associated with refugee children’s playing.

In summary, although this research is conducted at the regional level of refugee
accommodations’ meso environments in Berlin as a pilot study, it has the potential to be
applied in other contexts: active playspaces are potentially located for those integrated
neighbourhoods in residential areas with more investigated road segments. This research
produced a feasible concept with low data requirement, making it easier for related urban
planners and architects in location choice stages to choose, find and evaluate existing meso
environments for refugee children’s play purposes from their perspectives more instantly.

Supplementary Materials: The following supporting information can be downloaded at: https:/ /www.
mdpi.com/article/10.3390/buildings13010111/s1; Table S1: Map features and coding for spatial
characteristics; Table S2: Map features and coding for formal and informal playspace.

Author Contributions: Conceptualisation, S.C. and M.K,; data curation, S.C.; formal analysis, S.C.;
investigation, S.C.; methodology, S.C. and M.K_; resources, S.C.; software, S.C.; supervision, M.K.;
validation, S.C. and M.K,; visualisation, S.C.; writing—original draft, S.C.; writing—review and
editing, S.C. and M.K. All authors have read and agreed to the published version of the manuscript.


https://www.mdpi.com/article/10.3390/buildings13010111/s1
https://www.mdpi.com/article/10.3390/buildings13010111/s1

Buildings 2023, 13, 111 19 of 20

Funding: The corresponding author Sigi Chen was funded by the China Scholarship Council (CSC)
grant number [201708080019].

Data Availability Statement: Not applicable.

Acknowledgments: The authors would like to thank Takemi Sugiyama for supervising and all accom-
modation staff who participated or offered their generous help in this research. The authors would
like to thank the reviewers for all their comments and all editors for all their support. Additionally, the
authors acknowledge support from the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) and the Open Access Publishing Fund of the Technical University of Darmstadit.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

Villanueva, K.; Badland, H.; Kvalsvig, A.; O’Connor, M.; Christian, H.; Woolcock, G.; Giles-Corti, B.; Goldfeld, S. Can the
Neighborhood Built Environment Make a Difference in Children’s Development? Building the Research Agenda to Create
Evidence for Place-Based Children’s Policy. Acad. Pediatr. 2016, 16, 10-19. [CrossRef]

Loit, D. Children’s Access to Playgrounds: A Space Syntax Assessment of the Urban Integration of Built Playgrounds and Homeplay-
ground Accessibility in Stockholm; KTH Royal Institute of Technology School of Architecture & Built Environment: Stockholm,
Sweden, 2021.

Block, K.; Gibbs, L. Promoting Social Inclusion through Sport for Refugee-Background Youth in Australia: Analysing Different
Participation Models. Soc. Incl. 2017, 5, 91-100. [CrossRef]

Marsh, K.; Dieckmann, S. Contributions of Playground Singing Games to the Social Inclusion of Refugee and Newly Arrived
Immigrant Children in Australia. Education 2017, 45, 710-719. [CrossRef]

Spicer, N. Places of Exclusion and Inclusion: Asylum-Seeker and Refugee Experiences of Neighbourhoods in the UK. J. Ethnic
Migrat. Stud. 2008, 34, 491-510. [CrossRef]

World Health Organization; Regional Office for Europe. Health of Refugee and Migrant Children: Technical Guidance; World Health
Organization; Regional Office for Europe: Geneva, Switzerland, 2018; ISBN 978-92-890-5379-2.

Chen, S.; Carver, A.; Sugiyama, T.; Knoll, M. Built-Environment Attributes Associated with Refugee Children’s Physical Activity:
A Narrative Review and Research Agenda. Confl. Health 2021, 15, 55. [CrossRef]

Chen, S.; Knoll, M. Understanding Spatial Characteristics of Refugee Accommodations Associated with Refugee Children’s
Physical Activity in Microenvironments: Six Case Studies in Berlin. Int. J. Environ. Res. Public Health 2022, 19, 7756. [CrossRef]
Hek, R. The Experiences and Needs of Refugee and Asylum Seeking Children in the UK: A Literature Review; National Evaluation of the
Children’s Fund, University of Birmingham: Birmingham, UK, 2005; ISBN 1844784576.

Mei, H.; Xiong, Y.; Xie, S.; Guo, S,; Li, Y.; Guo, B.; Zhang, J. The Impact of Long-Term School-Based Physical Activity Interventions
on Body Mass Index of Primary School Children—A Meta-Analysis of Randomized Controlled Trials. BMC Public Health 2016,
16, 205. [CrossRef]

Children in Migration-Asylum Applicants. Available online: https://ec.europa.eu/eurostat/statistics-explained /index.php?
title=Children_in_migration_-_asylum_applicants (accessed on 3 November 2022).

Kaczynski, A.T.; Henderson, K.A. Environmental Correlates of Physical Activity: A Review of Evidence about Parks and
Recreation. Leisure Sci. 2007, 29, 315-354. [CrossRef]

Chiang, Y.-C.; Li, D. Metric or Topological Proximity? The Associations among Proximity to Parks, the Frequency of Residents’
Visits to Parks, and Perceived Stress. Urban For. Urban Green. 2019, 38, 205-214. [CrossRef]

Sedgwick, H.A.J. J. Gibson’s “Ground Theory of Space Perception”. i-Perception 2021, 12, 20416695211021110. [CrossRef]
Bafna, S. Space Syntax: A Brief Introduction to Its Logic and Analytical Techniques. Environ. Behav. 2003, 35, 17-29. [CrossRef]
Manley, E.; Filomena, G.; Mavros, P. A Spatial Model of Cognitive Distance in Cities. Int. J. Geogr. Inf. Sci. 2021, 35, 2316-2338.
[CrossRef]

Tannous, H.O.; Major, M.D.; Furlan, R. Accessibility of Green Spaces in a Metropolitan Network Using Space Syntax to Objectively
Evaluate the Spatial Locations of Parks and Promenades in Doha, State of Qatar. Urban For. Urban Green. 2020, 10, 126892.
[CrossRef]

Huang, B.-X.; Chiou, S.-C.; Li, W.-Y. Accessibility and Street Network Characteristics of Urban Public Facility Spaces: Equity
Research on Parks in Fuzhou City Based on GIS and Space Syntax Model. Sustainability 2020, 12, 3618. [CrossRef]

Chen, S.; Knoll, M. Perceived Environmental Barriers and Facilitators of Refugee Children’s Physical Activity in/around Refugee
Accommodation: A Qualitative Case Study in Berlin. Arch. Public Health 2022, 80, 242. [CrossRef]

Allport, T.; Mace, ].; Farah, E; Yusuf, F; Mandjoubi, L.; Redwood, S. “Like a Life in a Cage”: Understanding Child Play and Social
Interaction in Somali Refugee Families in the UK. Health Place 2019, 56, 191-201. [CrossRef]

Wolch, J.; Jerrett, M.; Reynolds, K.; McConnell, R.; Chang, R.; Dahmann, N.; Brady, K.; Gilliland, F,; Su, J.G.; Berhane, K. Childhood
Obesity and Proximity to Urban Parks and Recreational Resources: A Longitudinal Cohort Study. Health Place 2011, 17, 207-214.
[CrossRef]


http://doi.org/10.1016/j.acap.2015.09.006
http://doi.org/10.17645/si.v5i2.903
http://doi.org/10.1080/03004279.2017.1347128
http://doi.org/10.1080/13691830701880350
http://doi.org/10.1186/s13031-021-00393-2
http://doi.org/10.3390/ijerph19137756
http://doi.org/10.1186/s12889-016-2829-z
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Children_in_migration_-_asylum_applicants
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Children_in_migration_-_asylum_applicants
http://doi.org/10.1080/01490400701394865
http://doi.org/10.1016/j.ufug.2018.12.011
http://doi.org/10.1177/20416695211021111
http://doi.org/10.1177/0013916502238863
http://doi.org/10.1080/13658816.2021.1887488
http://doi.org/10.1016/j.ufug.2020.126892
http://doi.org/10.3390/su12093618
http://doi.org/10.1186/s13690-022-00993-1
http://doi.org/10.1016/j.healthplace.2019.01.019
http://doi.org/10.1016/j.healthplace.2010.10.001

Buildings 2023, 13, 111 20 0f 20

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.
37.

38.

39.
40.

41.
42.

43.
44.

45.
46.

47.

48.
49.
50.

Almanza, E.; Jerrett, M.; Dunton, G.; Seto, E.; Ann Pentz, M. A Study of Community Design, Greenness, and Physical Activity in
Children Using Satellite, GPS and Accelerometer Data. Health Place 2012, 18, 46-54. [CrossRef]

Montgomery, C. The “Brown Paper Syndrome”: Unaccompanied Minors and Questions of Status. Refug. Can. J. Refug. 2002,
20, 56. [CrossRef]

Anderson, P. “You Don’t Belong Here in Germany ... ": On the Social Situation of Refugee Children in Germany. J. Refug. Stud.
2001, 14, 187-199. [CrossRef]

Fanning, B.; Veale, A.; O’Connor, D. Beyond the Pale: Asylum-Seeking Children and Social Exclusion in Ireland; Irish Refugee Council:
Dublin, Ireland, 2001.

Hordyk, S.R.; Hanley, J.; Richard, E. “Nature Is There; Its Free”: Urban Greenspace and the Social Determinants of Health of
Immigrant Families. Health Place 2015, 34, 74-82. [CrossRef]

Arcan, C.; Culhane-Pera, K.A.; Pergament, S.; Rosas-Lee, M.; Xiong, M.B. Somali, Latino and Hmong Parents’ Perceptions and
Approaches about Raising Healthy-Weight Children: A Community-Based Participatory Research Study. Public Health Nutr. 2018,
21,1079-1093. [CrossRef]

Dhillon, K.K.; Centeio, E.E.; Dillon, S. Drumming and Dancing: Creative Movement for Convention Refugee Youth in a Physical
Activity Space. Sport Educ. Soc. 2020, 25, 318-331. [CrossRef]

Hertting, K.; Karlefors, I. Sport as a Context for Integration: Newly Arrived Immigrant Children in Sweden Drawing Sporting
Experiences. Int. ]. Humanit. Soc. Sci. 2013, 3, 35-44.

MacMillan, K.K.; Ohan, J.; Cherian, S.; Mutch, R.C. Refugee Children’s Play: Before and after Migration to Australia. J. Paediatr.
Child Health 2015, 51, 771-777. [CrossRef]

Veronese, G.; Sousa, C.; Cavazzoni, F; Shoman, H. Spatial Agency as a Source of Resistance and Resilience among Palestinian
Children Living in Dheisheh Refugee Camp, Palestine. Health Place 2020, 62, 102304. [CrossRef]

Hillier, B.; Leaman, A.; Stansall, P.; Bedford, M. Space Syntax. Social Organization and Settlement: Contributions from
Anthropology, Archeology and Geography. Soc. Organ. Settl. Contribut. Anthropol. Archeol. Geogr. 1978, 47, 343-381.

Hillier, B.; Hanson, ]J. The Social Logic of Space; Cambridge University Press: Cambridge, UK, 1989; ISBN 978-1-139-93568-5.
Hagq, S.; Luo, Y. Space Syntax in Healthcare Facilities Research: A Review. HERD Health Environ. Res. Design |. 2012, 5, 98-117.
[CrossRef]

Cutumisu, N.; Spence, ].C. Exploring Associations between Urban Environments and Children’s Physical Activity: Making the
Case for Space Syntax. J. Sci. Med. Sport 2009, 12, 537-538. [CrossRef]

Cohen, D.; Crabtree, B. Qualitative Research Guidelines Project; Robert Wood Johnson Foundation: Princeton, NJ, USA, 2006.
FIS-Broker FNP (Flachennutzungsplan Berlin). Available online: https://fbinter.stadt-berlin.de/fb/index.jsp?loginkey=
showMap&mapld=fnp_ak@senstadt (accessed on 31 July 2021).

Chen, S. Understanding Environmental Attributes Associated with ‘Wartezustand” Refugee Children’s Physical Activity: Studies
of Refugee Accommodations in Berlin. Ph.D. Thesis, Technische Universitdt Darmstadt, Darmstadt, Germany, 2022.

Map Features-OpenStreetMap Wiki. Available online: https:/ /www.openstreetmap.org/ (accessed on 31 July 2021).

Logan, T. Elk 2 [Computer Software], Code Version:2.2.2, Computer Programm. 2016. Available online: https://www.food4rhino.
com/app/elk(accessed on 31 July 2021).

Map Features. Available online: https:/ /wiki.openstreetmap.org/wiki/Map_features (accessed on 5 January 2021).

Dijkstra’s Algorithm. Available online: https://docslib.org/doc/6938125/dijkstras-algorithm-wikipedia (accessed on 31
July 2021).

Lerman, Y.; Rofe, Y.; Omer, I. Using Space Syntax to Model Pedestrian Movement in Urban Transportation Planning: Using Space
Syntax in Transportation Planning. Geogr. Anal. 2014, 46, 392-410. [CrossRef]

Fuchkina, E. Pedestrian Movement Graph Analysis; Bauhaus-Universitdt Weimar: Weimar, Germany, 2017.

Crane, K.; Livesu, M.; Puppo, E.; Qin, Y. A Survey of Algorithms for Geodesic Paths and Distances. arXiv 2020, arXiv:2007.10430.
Oliver, M.; Mavoa, S.; Badland, H.; Parker, K.; Donovan, P.; Kearns, R.A.; Lin, E.-Y.; Witten, K. Associations between the
Neighbourhood Built Environment and out of School Physical Activity and Active Travel: An Examination from the Kids in the
City Study. Health Place 2015, 36, 57-64. [CrossRef]

de Vuijst, E.; van Ham, M. Parents and Peers: Parental Neighbourhood- and School-Level Variation in Individual Neighbourhood
Outcomes over Time. 2017. Available online: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2911464 (accessed on 31
July 2021).

Vaughan, L. The Spatial Syntax of Urban Segregation. Progr. Plan. 2007, 67, 205-294. [CrossRef]

Turner, A.; Varoudis, T. DepthmapX [Computer Software], Code Version: v0.8.0; Computer Programm; UCL: London, UK, 2019.
Rupprecht, C.D.D.; Byrne, J.A. Informal Urban Green-Space: Comparison of Quantity and Characteristics in Brisbane, Australia
and Sapporo, Japan. PLoS ONE 2014, 9, e99784. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.healthplace.2011.09.003
http://doi.org/10.25071/1920-7336.21255
http://doi.org/10.1093/jrs/14.2.187
http://doi.org/10.1016/j.healthplace.2015.03.016
http://doi.org/10.1017/S1368980017001719
http://doi.org/10.1080/13573322.2019.1589444
http://doi.org/10.1111/jpc.12849
http://doi.org/10.1016/j.healthplace.2020.102304
http://doi.org/10.1177/193758671200500409
http://doi.org/10.1016/j.jsams.2008.09.002
https://fbinter.stadt-berlin.de/fb/index.jsp?loginkey=showMap&mapId=fnp_ak@senstadt
https://fbinter.stadt-berlin.de/fb/index.jsp?loginkey=showMap&mapId=fnp_ak@senstadt
https://www.openstreetmap.org/
https://www.food4rhino.com/app/elk
https://www.food4rhino.com/app/elk
https://wiki.openstreetmap.org/wiki/Map_features
https://docslib.org/doc/6938125/dijkstras-algorithm-wikipedia
http://doi.org/10.1111/gean.12063
http://doi.org/10.1016/j.healthplace.2015.09.005
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2911464
http://doi.org/10.1016/j.progress.2007.03.001
http://doi.org/10.1371/journal.pone.0099784

	Introduction 
	Theoretical Framework 
	Perceived Neighbourhood Distance for Refugee Children and Their Parents 
	Formal and Informal Playspaces for Refugee Children 
	Space Syntax and Playspace Accessibility for Refugee Children 

	Methodology 
	Data Sources and Processing 
	Technical Approach for Playspace Definitions and Accessibility 
	Potential Playspaces: Formal and Informal 
	Perceived Neighbourhood Distance and Accessible Playspaces 
	Active Playspaces 


	Results and Comparison 
	Spatial Characteristics and Potential Playspaces 
	Accessible Playspaces 
	Active Playspaces and Accessibility Comparison 
	Active Playspace Comparison 
	Comparison at Overall Levels 


	Discussion 
	Accessibility of Meso-Environments Playspaces for Refugee Children 
	Strengths and Limitations of the Research 
	Strengths and Limitations for Accessibility Measures 
	Strengths and Limitations for Environmental Measures 


	Conclusions and Future Research 
	References

