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1

Introduction

For nearly 20 years the UK Department for Transport (DfT) has sought better engagement with
communities through school travel planning processes, aiming to provide ‘safe, secure and
sustainable transport’ for Britain, but the current support tools are poor at linking evidence about risk
with effective promotion and mitigation strategies. In the absence of support tools, risk analysis by
travellers has not been sufficiently well informed to facilitate efficient choices. Faced with uncertainty,
individuals can perceive they face personal risks rendering generalised promotion messages about
the effectiveness of active travel as not personally relevant.
1.1

Project aims

This research, undertaken by the authors with funding from DfT, sought to address these issues,
testing the scope for new technology to improve the efficiency and effectiveness of school travel
outcomes through the development of stronger connections between stakeholders, integration of
safety management systems into the school travel and planning process, and improving access to
relevant information for all stakeholders.
Core principles for achieving these outcomes:
 safely increase active mode share of school travel (decreasing congestion and improving
health outcomes)
 improve safety for students who already travel to school by active modes (through safety-innumbers and tackling information gaps), and
 develop stronger communities with improved communication systems to organise community
action.
1.2

Prevention of Accidents through Community Action for Schools (PACAS)

The work has developed a technological tool for the Prevention of Accidents through Community
Action for Schools (PACAS) as a webpage/smartphone app, to manage risk on the school journey and
promote better travel choices.

The app is designed to be used as a tool by school pupils, parents, staff, and public authorities and
their partners to enhance community engagement and assist the planning and management of school
travel..
This paper scopes current practice and research in the field of school travel safety, assesses existing
technologies that can inform safer school travel, outlines app design and development, and presents
prototype testing outcomes.

2

Background

Between 1990 and 2015, the proportion of children in Great Britain of primary school age travelling to
school by car rose steadily, from 27 per cent to over 45 per cent. Increasing vehicle use for school
travel adds significantly to congestion on the road network at peak times (London Borough of Bexley
2013), while decreasing activity levels are linked to rising childhood obesity (Kelly 2014). Communities
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facing problems of greater car use on journeys to school are ideally placed to play a greater role in
solving these problems. The national travel survey shows that there has not only been a shift in mode
choice for school travel towards vehicles, but also for increasing journey length, with increases
throughout the UK of 18% for children aged 5-10 and 35% for children aged 11 to 16..
2.1

Community engagement in school travel

Travel to school is an important part of children’s social experience and solutions are only perceived
as successful if they increase a child’s sense of belonging. School travel surveys have shown that
meeting and talking to friends was by far the most important positive factor in walking to school. Not
meeting classmates was also an important reason for disliking car travel to school. Children will
choose longer, slower or more expensive modes to allow them to travel to school with friends (King
1973). Car pools where parents take turns to provide lifts offer rich social experiences (Adler and Adler
1984).
A shared sense of responsibility for child safety was a key element in tackling Denmark’s very poor
child casualty problem and giving it one of the best records in Europe (Odense 1989). A much stricter
legislative regime was introduced for both pedestrians and vehicle drivers, helping to emphasise that
safe travel depended on changed behaviour by all road users.
2.2

School travel risk

Parents are concerned about their children’s safety walking to and from bus stops and on-board
buses. However, when ranking actual risk on the school journey showed that there was no relationship
between experience of risk by children, perception of risk by children and worries about risk by
parents. The only common high risk factor across these three measures of risk was found to be
bullying. Some parents were aware that the risk of a road accident was greater than personal safety
factors but even some of these parents are still more concerned about stranger danger issues.
Obstacles to walking and cycling could only be tackled by overcoming broader concerns about risk
including both stranger danger and road safety obstacles.
Perceived negative perceptions of safe behaviour by children can encourage unsafe behaviour but
children who walk to school demonstrate awareness and understanding of road danger earlier than
children less experienced with traffic.
2.3

Impacts of school travel choices

Travel behaviour affects children’s physical health, mental health, cognitive and social development,
for example:
 Exercise can improve the cognitive performance of children. Younger children who are wholly
or partly responsible for directing their route to school by walking perform better at tasks in the
classroom that require spatial skills.
 There are many positive influences on children’s social development as a result of car-pooling
since the car pool environment was influenced by school, family, and peer group pressures
(Adler and Adler 1984). Children in the car pools displayed friendship and co-operation across
normal boundaries of age and sex, and parent drivers interacted with children in a variety of
ways widening social experiences of participants in the car pool.
2.4

Impacts of initiatives

Neighbourhood planning has developed recently as one way to bring schools and areas together to
deliver more cohesive communities. When related to schools the accessibility planning initiatives are a
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means of understanding where people do, or do not, have access to economic or social activities, and
the ease with which they might access them (Abley and Halden 2013). Accessibility is a combination
of both ‘capability’ (ability to travel) and ‘opportunity’ (what can be reached within a given capability).
Insufficient access can result in social or economic exclusion.
Safe Routes to School (SRS) is the most common terminology for describing accessibility planning for
schools. The method involves the creation of a School Safety Team (SST) consisting of a range of
stakeholders which is primarily involved in driving the project forward. The SST investigates, surveys
and reports on: safety issues around the school (from reported accidents), current mode shares,
existing and possible walking/cycling routes and reviews problem locations.
2.5

Safety management systems

Systems thinking is the practice of understanding that many things behave as complex and dynamic
systems, including organisations, societies and processes (Aronson 1998). Rather than thinking of
linear cause-and-effect, considering the system as a whole will reveal feedback mechanisms and
complex interrelationships between constituent elements of the system.
Processes for managing safety that take a systems approach are common in many industries; for
example, air transport. The purpose of these systems is to make safety considerations an integral part
of all activities within the organisation (Transport Canada 2001). A typical safety management system
will include:
 Identification of existing and emerging risks
 A formal process for analysing and correcting risks
 Evaluation and documentation strategies
 Strong, formalised communication processes
 Continuous improvement practices
For school travel planning the concepts of safety management systems might be used to ensure the
process is rigorous and risks are effectively identified and mitigated. Strong feedback and
communication processes can be used to identify emerging and previously unknown risks.
2.6

Risk metrics and studies

High-risk roads are typically not identified until severe accidents or fatalities occur. Recently, a number
of proactive risk assessments have been developed. One such method, termed predicted risk, uses
analytical models based upon physical and operational characteristics to identify high-risk parts of the
network (New Zealand Transport Agency 2013). A methodology combining active mode accessibility
and predicted risk has been applied in Auckland, New Zealand, to prioritise schools for receiving
safety treatments (Rendall and Durdin 2015).
Firstly, the method calculated pedestrian risk on the network using predictive equations, accounting for
both walking along routes and crossing roads. The method used an accessibility-style analysis to
develop two “catchments” around each school, representing areas falling within a certain limit of the
school. One catchment identified areas where residents had access to the given school within a
walkable amount of time (dependent upon the age of students attending the school). The second
catchment identified areas where pedestrians had access to the school within a certain limit of risk
exposure, termed safe access. The walkable time and safe access catchments are shown for an
example school in Figure 1, along with the network showing the predicted risk to pedestrians. All
schools in the study area were ranked to receive treatment on the basis of the number of additional
students who are likely to be walking already that might be provided safe access if sufficient safety
improvements were implemented.
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Figure 1 – Time and safe access (within risk threshold) catchments around a school (source:
Rendall and Durdin 2015)

2.7

Community engagement

Recent legislation has placed responsibility for improving access to school more clearly within the
local community (Localism Act). In Scotland the recent Community Empowerment Act enables
communities to requisition the rights to deliver local public services if they can make a case that they
can add community capacity that would not be available under local authority control.
Improved management techniques for community projects focus on collective engagement of all
stakeholders, rather than having groups working in isolation or even competition. The collective
engagement approach has four core components:
 Identify common agendas between groups
 Develop measurement systems that are shared between all participants
 Ensure continuous communication and feedback
 Working together to identify how to deliver mutually beneficial activities
Different stakeholder groups may have differing individual goals, but that these can be rationalised
and common agendas, and mutually beneficial activities and delivery strategies, identified to unify
efforts. Relevant and effective measurement systems must be identified between all participants, and
results continually shared in an effective manner.
3

Existing technologies and practice

Based on the analysis in Chapter 2 the technologies to help manage travel behaviour and risk
assessment for the school journey need to be able to:
 Identify safe routes to school
 Support community engagement and placemaking
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Assist students to find other students to travel with, facilitating other social benefits
Enable reporting of safety/maintenance issues that affect school travel
Support effective community consultation and communication
Enhance collaboration within community to deliver better solutions

This section reviews some of the technologies and apps already providing functionality of this sort,
which might inform or be used as part of this tool.
3.1

Technologies to identify safe routes

There are many journey planning systems that provide directions for travelling between two locations,
as well as information about the quality of the routes and what can be experienced on the route.
However, there are few tools available that focus on safe routes.
The major technical consideration underlying route planning tools is the criteria by which the optimal
route is determined: from a software perspective it is simple for tools to use distance, finding the
shortest route, but travellers typically prefer travel time (i.e. quickest route), particularly where the
shortest route might involve delays due to traffic, waiting for public transport or other factors. However,
particularly for active modes, travel time is not the only important criteria and factors such as how
pleasant the route is, and quieter roads or off road paths, can affect a users’ experience and
significantly alter safety outcomes. Research indicates that crossing roads is overwhelmingly the
largest source of risk for pedestrians (Rendall and Durdin 2015).
Journey planning systems are available to optimise journeys on the basis of travel times (for example
Google Maps, Traveline or the Waze app), however, there is scope for a more detailed treatment of
non-time factors.
3.1.1

Auckland Safety Routing

Traffic safety management design processes emerged in the 1990s as part of route and area based
road safety treatments. The international Road Accident Prevention indicators have been used
alongside vehicle safety ratings to measure overall improved system safety performance (EuroRAP
2016). This systems approach for road network risk was used in Auckland, New Zealand, to develop a
routing model for driving (Kingsbury 2015). The model used urban Risk Mapping data created as part
of the New Zealand Road Assessment Programme (KiwiRAP), which estimated the risk to vehicle
drivers and passengers on the basis of both past crashes and the types of crash that occurred. The
routing also compares the safest route with the quickest and shortest routes to present a summary of,
for example, how much longer the safest route is than the shortest, as shown in Figure 2.
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Figure 2 – Auckland Safety Routing system (source: Kingsbury 2015)

3.1.2

Cycle Streets and Ride the City

Cycle Streets is a journey planning system designed specifically for cyclists that works throughout the
UK and incorporates user contributed photographs of cycle infrastructure. For a given start and end
point the routing engine calculates three routes: the Fastest, the Quietest and an intermediate
Balanced route. The journey planner is shown in Figure 3..
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Figure 3 – Cycle Streets journey planner, showing route options and elevation profile (source:
www.cyclestreets.net)

Ride the City is a similar system that works in US, Australian and some European cities, although it
uses the terminology of Direct, Safe and Safer to describe the different routes produced by the routing
engine. The metrics defining Safe routes are similar to those for defining Quiet routes in Cycle Streets,
and it is also based on Open Street Map data.
3.1.3

walkit.com

The walkit.com journey planner is a UK based system specifically designed for planning walking trips
– it also includes tools for making round-trips, planning a leisure walk and finding things that are near
to a given location by walking. The walkit.com developers have collected data for their own database
on pedestrian facilities, rather than linking into other sources such as Open Street Map. The journey
planner can determine routes that are Direct or Less Busy, as shown in Figure 4, and takes account of
hilly areas to try and avoid steep sections..
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Figure 3.5 – walkit.com journey planner (source: www.walkit.com)

3.2

Community placemaking

Other factors that might influence mode choice can include attractiveness of the environment,
perception of an area, vibrancy of the community, and availability of other destinations in the vicinity –
together loosely defined as a sense of “place”. Placemaking is a means of creating or restoring this
sense of place within areas or communities. Although inherently understandable, there are no existing
tools or metrics that focus exclusively on placemaking, however a growing number of tools are
encouraging and supporting placemaking, such as Walk Score, which is a user friendly tool that
assesses the walking accessibility (walkability) of addresses. Additional related concepts and some
examples of community placemaking applications are also discussed below.
3.2.1

Walk Score

Walk Score (www.walkscore.com) is a free user friendly web service for understanding how walkable
areas are, which is a branch of accessibility modelling. More recently Walk Score also includes cycling
and public transport (transit) assessments. The site is targeted as a tool for people interested in living
in walkable places, and incorporates marketing for property rentals/sales. An example of the Walk
Score output for an American address, which includes nearby destinations shown on a Google Maps
base layer, is shown in Figure 5.
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Figure 5 – Walk Score output for an example address (includes transit and bike scores)
(source: www.walkscore.com)

3.2.2

Other placemaking approaches and tools

Other applications are primarily focused on sharing community information to further build a sense of
community. For example, the Carnaby Echoes app uses GPS technology to play local music and oral
histories on a smartphone device as the user walks through the town of Carnaby (Futurecity 2015), as
does the wabiStory app in San Antonio, Texas (wabiStory 2015).
Another app called Mi Parque – Little Village, developed by volunteers from the Little Village
community and in conjunction with a local college, aims to engage community members and
disseminate information regarding a former waste site that has been turned into a community park (Mi
Parque 2015). Users can, for example, discuss aspects of the park or organise local events through
the app.
A number of web tools for placemaking have been developed by the Project for Public Spaces (PPS)
organization. The tools allow ideas and visions to be collected and shared with other community
members, and facilitate discussion of community; i.e. “[taking] inventory of the things that make their
places great” (PPS 2011). To some extent these tools relate to planning tools with community
engagement, as discussed in section 3.5 below, although focus on understanding the value of what is
already within the community, rather than gathering feedback on proposals.
3.3

Social networks and travel

Social networks are used by friends to connect, communicate, liaise and share things such as
photographs and online content. Popular social networking services include Facebook, Twitter,
LinkedIn and Google+. Social networks allow users to connect with each other, identifying one-another
as friends, or to follow things that have been shared by other users. Some specialised apps are
designed to perform transport or point-of-interest functions while including social aspects, such as
Strava or Swarm (formerly Foursquare), which are briefly discussed below.
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The Swarm app is a social tool that focuses on locations while incorporating social gaming and reward
aspects. It allows users to (Arce 2014):
 Share current location with friends
 “Check-in” to a given location to accrue status and get rewards or discounts
 Make future plans with friends
 See which friends are nearby
Strava is a platform that allows athletes to record their activity using a GPS device (such as a mobile
phone) and upload this information to an online system that incorporates mapping and fitness tracking
services (Ustel 2014). Strava incorporates social elements, such the ability to share photos and other
information with app users that have been selected as friends. Strava also includes challenges, where
users may compete against each other to get the best time for a nominated route, for example.
3.4

Community issue reporting

For many years local authorities have progressively improved their defect reporting systems through
online websites and apps. Alongside this trend some popular services have been developed that
present a unified front end for reporting such issues, regardless of the authority actually responsible
for responding to the issue. The most widely used app of this sort is FixMyStreet, and its related app
FixMyTransport, along with SeeClickFix, which is a US-based equivalent tool.
3.4.1

FixMyStreet

3.28
FixMyStreet (www.fixmystreet.com) is a system that allows people to report maintenance
issues in their area (FixMyStreet 2015). The system forwards reports onto the relevant authority,
providing all users with a consistent interface regardless of their location within the UK. The tool limits
reports for an area to those that fit within the specified maintenance criteria for the relevant authority.
The service allows images and other information to be attached to the reports, maintains a record of
requests and resolutions, enabling performance over time, and facilitates discussion of issues.
FixMyStreet can be used through both web site and mobile applications. An example of FixMyStreet is
shown in Figure 6. The FixMyStreet software is open source, and has been applied in 11 different
countries so far.
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Figure 6 – FixMyStreet web tool (source: www.fixmystreet.com)

3.5

Consultation and communication

Apps and websites to support effective community consultation and communication can facilitate more
interactive and democratic discussion than traditional tools. These tools link in with, and are similar in
some ways, to some placemaking tools, although placemaking tools are primarily aimed at gathering
information, rather than gathering feedback on a plan. Commonplace is a recent UK tool that is
popular for gathering community feedback on spatial plans.
3.5.1

Commonplace

Developed as a way of getting community members involved in perception analysis, stakeholder
mapping and consultation, Commonplace (http://commonplace.is/) is a web based engagement
platform. It allows developers or local authorities, for example, to ask for opinions or present a
proposal, and then gather thoughts, feedback and responses from the community as “comments”. An
example of the tool is shown in Figure 7.
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Figure 7 – Community comments in the Commonplace tool, gathering ideas that might be used
to improve roads, public spaces and traffic in the Markhouse area (source:
https://markhouse.commonplace.is/comments)

Applications of the tool can vary, but comments can range from generalized feedback on a plan
through to spatial responses, referring to specific locations and presented on a map. The comment
structure can be tailored for different applications, but typically includes an overall positivity rating (“I
like” through to “I dislike”), what elements are liked/disliked about the plan or location, reasons as to
why, related information and specific actions recommended by the commenter for improvement.
3.6

Online collaboration/market tools

The internet has made it possible for new kinds of collaboration to occur. It is possible for people,
communities and organisations to collaborate in ways that are not feasible without the scale and
flexibility of the internet. The main difference compared to traditional marketplaces is the scale of
trading that may occur – an individual can sell some spare time or an unwanted item, and a system is
created out of the many small transactions and large number of users that are able to participate. For
example:
 GoCarShare allows people driving somewhere with a spare seat in their vehicle to list their trip
information and allows people looking for a ride to specify the details and search through
available rides. Users can list one-time rides or regular rides, such as a daily commute. The
system requires drivers to ask for a contribution to the trip costs, which are paid through the
website.
 TaskRabbit allows people to purchase/sell labour. The common kinds of tasks that can be
advertised include home assistance, administration, or even waiting in line to purchase tickets
or get admission to a location or event. TaskRabbit also incorporates a feedback and rating
system.
 Timebanking is a concept where time is exchanged, rather than sold. For example, an
individual might assist an elderly person with their shopping, earning time, and then get
another person to babysit when they are busy, spending time (Timebanking UK 2015).
Timebanking schemes are often supported by online transaction systems for keeping track of
time earned and used, although this is not strictly necessary at smaller scales.

Page 12

STAR 2016
Stacy Rendall, Derek Halden

The core principle underlying all of the above systems is that a diverse range of users collaborate to
make a system in which participants can trade small amounts of something which they have in
excess. Participants are also less limited by geography or other boundaries (i.e. socio-economic
differences, religion, age) that might otherwise prevent them from being able to advertise
goods/services to trade or perform the exchange.
4

PACAS app collaborative design and development

The app was developed through a collaborative process, involving user groups in both concept
development and testing.
4.1
4.1.1

Collaborative development processes
School community engagement

Potential local authorities and schools for engagement were identified in collaboration with
organisations including Paths for All, Living Streets and Sustrans who are currently engaged to help
oversee the Scottish Government’s travel behaviour change programmes. Discussions were then held
with each of these Councils to identify what detailed engagement would be achievable within the short
timescale. Following these discussions, schools able and willing to participate were identified in
Campbletown - Argyll and Bute and Dumbarton - West Dunbartonshire.
Survey forms were distributed to pupils and feedback collated via the schools in line with the policy of
the education departments. The schools then provided feedback to the research team about what was
found. Two workshops were held to review how school travel choices were made, and the factors
where new technology could help.
4.1.2

Prototype technology development

Based on the identified user needs a functional specification for the software was drafted. This was
then used to specify a user design before being worked up as a prototype application. The prototype
was then tested, de-bugged and revised until it achieved full functionality.
The prototype was then tested on different hardware including iOS, Android and Windows mobile
phones, tablets, PCs and Apple computers.
4.2

App design

The PACAS tool was developed as a website that is accessible from any device: phone, tablet and
desktop/laptop. The tool consists of a single page with a tool pane on the left, and a map centred
around the users’ home and school – the main page is shown in Figure 8 (note: to protect privacy the
following images only show a test school with sample information). The app has three main functions:
find a safe route, safety information and travel together, as described in the following sections.
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Figure 8 – PACAS tool main page showing tool pane, map and example home/school with
Public Transport route

4.2.1

Find a safe route

This section of the tool allows users to investigate travel routes between their home and school by
Walking, Cycling, Public Transport, Drive and Park ‘n Stride modes. Routing functions are provided by
live calls to external APIs; for cycling routes the CycleStreets service is used, while other routes are
provided by GraphHopper. The user can modify their route, adding control points to better reflect their
actual route. With Public Transport the user indicates the location of their stops, and only the walking
segments at either end are calculated (not the public transport itself), as shown in Figure 8. Park ‘n
Stride allows the user to select the parking point, with the driving and walking segments then
calculated separately by the tool.
The ”How safe is this route button?” allows the user to view a summary of safety issues on their route
and provides suggestions as to how they might make their travel safer, as shown in Figure 9. The user
can iteratively modify their route to identify an improved route, which they may physically travel –
subsequently adding new safety information back into the tool to help others find safer routes.
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Figure 9 – Example “How safe is this route” output

Users can save routes to their account within the tool (not visible to anyone else), allowing them to be
re-loaded or edited later.
Adult users (staff, parents) can also offer to host routes which, after administrator approval, appear
under the travel together section of the tool. This allows travellers to find, for example, a Walking
School Bus, Cycle Train or Car Sharing opportunity within their area. The process of hosting a route
involves identifying a route as normal, then entering a description (i.e. departure time) and contact
details for others to join the route.
4.2.2

Information

The tool can overlay a range of community and safety information onto the map around the school, as
shown in Figure 9 (note that nearby reports are clustered at some zoom levels). This information
includes:
 User contributed information: information added by other users from this school, which can
include good things, such as a nice park, good road crossing, and bad things, for example a
scary dog or road with frequent speeding cars..
 Accidents: STATS19 data, categorised by involvement of pedestrian/cyclist (versus vehicle
only) and severity..
 FixMyStreet reports: the tool displays the location and information of reports from
FixMyStreet, as relevant to both safety and community information.
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Figure 9 – Travel route with safety and community information shown

4.2.3

Travel together

All users can view hosted routes once they have been approved by the administrator. The user first
selects the mode they wish to opportunities about, then any available routes are displayed on the
map. Clicking the route displays a popup containing more information, as shown in Figure 10.
Figure 10 – Example of a test hosted Cycle train route
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4.3

App design discussion

The PACAS app facilitates safer school travel by acting as a central hub for school travel and safety
information, and identifying opportunities to travel together. After students and parents use the
recommended routes, they feedback to the app about any potential hazards on the route – enabling
local communities and schools to work together to make going to school safer. The iterative nature of
the tool in allowing travellers to see information about their route, then consider alternative routes, test
them, and submit their own information provides a strong tie-in and encourages ongoing engagement.
4.3.1

Testing with users

The app has been tested by the users who had engaged through the consultation process. All of these
users succeeded in accessing and using the software without difficulty, and applying it in their local
situations.
The main concerns were about the prominence given to information about hazards and road
accidents, so various data filtering options were added. This ensured that safe routes, rather than
dangerous places, dominated the main interface.
Users noted that the way collaborations formed varied, including taking action to improve safety, so
wider deployment would be needed to fully test the app in a range of different communities.
The prototype is available for use for any new school to be added in the UK. Ongoing development of
the app is planned throughout 2016 through pilot applications with early adopters.
5

Conclusions

Enabling safe school travel is a key function of education and transport authorities. By offering
services that help these authorities to deliver these responsibilities the app can help these authorities
deliver better services.
Currently many authorities work through organisations such as Living Streets and Sustrans to help
them deliver better school travel. These organisations saw potential for the new technology solutions
to assist them with behaviour change, encouraging safer and healthier journeys to school.
The app has therefore been designed to plug into the third party systems of these organisations. An
icon hosted on a Council website could link to the new app or transport providers or agencies engaged
with school travel could offer the technology as part of their mobility services.
The app has been fully developed and reviewed by a sample of users. The technology is easy to use
and the feedback has identified that early implementation opportunities should be achievable by
supplying the app to school travel teams across the country.In 2016 the app will be rolled out to a
steadily increasing number of schools across the UK.
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