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Abstract  
The impacts of the Manahan flyover development in front of Junior High School 1 in 
Surakarta City, Indonesia, increased road safety risks for the students due to poor urban 
mobility planning. Since its opening in late 2018, there have already been 12 crashes 
around the flyover, which resulted in two deaths in the two years after the opening. 
This research aims to assess the school safety zones using the Star Rating for Schools 
(SR4S) from the International Road Assessment Programme (iRAP) and propose 
recommendations for safer road infrastructure using a youth participation approach. The 
students are empowered with capacity building in road safety to be able to map road 
problems. They were then involved in participatory design to propose safer road 
infrastructure which met their needs. The SR4S results can influence the government as 
the decision-makers to provide a safe environment around the Manahan flyover. 

Key Findings   
• Engaging youth in identifying road problems as an input for the Star Rating for Schools tool (SR4S) is mean

ingful for road safety planning 
• The SR4S results can be used to strengthen the participatory design results from the students 
• This can influence the government as the decision-makers to provide a safe environment 
• The combination of qualitative and quantitative data produced in the study forms a powerful basis for 

planned advocacy with the government 

Introduction  

Road traffic crashes are the leading cause of death for 
young people globally (WHO, 2018). Prevention efforts to 
improve road safety have often focused on changing the 
road crossing behaviour of the child (Duperrex et al., 2002) 
and not on providing safe infrastructure designs. Reduction 
or elimination of the risks faced by pedestrians is an im
portant and achievable policy goal. Pedestrian collisions, 
like other road traffic crashes, should not be accepted as in
evitable because they are in fact both predictable and pre
ventable. Walking in an environment that lacks pedestrian 
infrastructure and permits the use of high-speed vehicles 
increases the risk of pedestrian injury (Kusumawati et al., 
2017). 

The growing trend to prioritise the development of new 
infrastructure for motorised vehicles in many cities in In
donesia, such as flyovers to mitigate traffic congestion, has 
resulted in inequalities for non-motorised road users. Safer 
facilities for these road users are often neglected, posing 
increasing road safety risks. Young people, especially those 
aged below the legal age to drive motorised vehicles, may 
rely on other forms of transportation such as walking, bik
ing, or public transit. 

In Indonesia, Law No. 23 of 2007 about Railways man
dated that level crossings shall be grade separated (under
pass or flyover). As a result, in 2018, a flyover was built in 
Manahan in Surakarta City. The flyover was designed in a Y-
shape with three legs to connect three roads that converge 
on the railway crossing. This design has road safety risks at 
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Figure 1. Crash locations in Manahan flyover area       
Source: Google Earth, n.d. 

the meeting point of the three legs and on the crossing fa
cilities near the ramp. Flyover development has increased 
driver speeding behaviour due to the road geometry and 
traffic management changes. Since its opening, there have 
already been 12 crashes that have resulted in two deaths. 
Figure 1 shows the crash locations in the Manahan flyover 
area that were mainly dominated by crashes between a car 
and a motorcycle. There were also crashes where a motor
cycle hit a pedestrian, and hit and run crashes between a 
motorcycle and a car. 

These crashes are not the only road safety problems 
around the Manahan flyover area. There are underlying 
road safety risks that impact Junior High School 1, which is 
located beside the north leg of the flyover. Even though no 
crashes have occurred in front of the school, some students 
experienced almost getting hit when crossing the street. 
The increasing risks, as shown in Figure 3, resulted from 
the flyover design that put the starting point of the flyover 
in front of the gate of the school and did not provide safe 
facilities for pedestrians. 

The development of the flyover did not provide sidewalks 
or pedestrian crossings. The roads in front of the school are 
wide and difficult to cross with motor vehicles moving at 
high speed. Students instead choose the starting point of 
the flyover to cross the street and reach the school as it has 
the shortest distance to cross and provides curbs that are 
used as a temporary refugee island. The starting point of 
the flyover is used despite the increasing safety risks from 
high speed or speeding motor vehicles. 

Indonesia has not yet implemented road safety audits 
and inspections for new infrastructure development in ur
ban areas or school zones. So it is difficult to communicate 
latent road safety risks and urge the government to improve 

road safety. In recent years, a tool to assess road safety con
ditions, named International Road Assessment Programme 
(iRAP), has been developed and used globally, including in 
Indonesia. In school areas, iRAP has developed iRAP Star 
Rating for School (SR4S) that has been used in the Philip
pines and Malaysia. 

In the Philippines, Gomintong et. al. (2021) found that 
tools such as SR4S empower researchers to conduct pedes
trian safety assessments, identify possible improvements, 
measure impacts, and most importantly, effectively com
municate these to stakeholders to bring improvements. 

In Malaysia, the most critical factor was determined to 
be vehicle operating speeds and school sites with higher 
speeds were typically rated with low star ratings (Hoong et 
al., 2021). In addition to segregating pedestrians from road 
traffic by providing sidewalks, traffic calming measures and 
traffic wardens should be in place to manage the risk during 
the peak hours. A school facing a 1-star or 2-star road for 
example, should be given priority for safety upgrades – 
as simple as providing a traffic warden or installing speed 
humps. School sites with 3-star and above ratings are con
sidered acceptable but further improvements will be needed 
as the traffic environment changes and vehicular volumes 
increase. 

Both the aforementioned studies assessed road safety 
risk related to pedestrians, especially around schools. The 
Philippines study included three schools and the Malaysian 
study included 60 schools within the state of Selangor. Nei
ther study involved youth as part of the road safety assess
ment which distinguishes the current study. 

This study used the iRAP SR4S as a road safety inspec
tion tool to assess school safety zones surrounding Junior 
High School 1 and engage youth from the school to par
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Table 1. Problems surrounding the schools     

Problem Indicators 

Lack of safe infrastructure 

Street obstacles for pedestrian 

Lack of safety awareness 

Poor infrastructure design and management 

Lack of services 

• No pedestrian crossings 
• Limited sidewalks 
• No signs and road markings 

• Unregulated parking on the street 
• Unregulated street vendors 

• Vehicles speeding 
• Motorcycle passengers without helmet 
• Pedestrians crossing near the overpass 
• Drop off – pick up activities 

• Discontinuous traffic lane 
• Parking facilities near fast lane 
• Flyover near school access 

• No monitoring 
• No public transport services 

ticipate in the assessment and discuss possible improve
ments. iRAP SR4S was chosen because it could be used as 
an analysis tool and to communicate the safety risks and 
the improvement needed to be measurable and easy to un
derstand by the general public. These characteristics are 
beneficial for road safety advocacy to propose the improve
ment of road safety conditions to the government. 

The objectives of this study were: 

Method  
Youth Participation   

A participatory approach was used to ensure students’ 
needs were met. Facilitators from a non-government or
ganisation named Transportologi were involved in engag
ing with the youth to assist, advise, improve knowledge, 
and guide participants in following the participatory 
process. There were five facilitators involved with 30 stu
dents who were divided into five groups. Activities included 
an interactive discussion through capacity building, knowl
edge transfer, surveys and workshops. The steps involved 
were as follows: 

Figure 2. Capacity building on road safety      

The main problems found by the students were the lack 
of safer infrastructure, street obstacles for pedestrians, lack 
of safety awareness, poor infrastructure design and man
agement, and lack of services (Table 1). 

iRAP SR4S   

SR4S methodology is part of the full iRAP model that fo
cuses on measuring and mitigating risks to pedestrians. Fo

1. to assess school safety zones using iRAP SR4S 
through participatory design with youth; 

2. to encourage youth voices to be part of the designing 
process; 

3. to propose road safety improvement around the 
school to the government. 

1. The facilitators empowered the students with basic 
knowledge of road safety and standard infrastructure 
needed to assess the school safety environment 
against the iRAP SR4S road attribute data (Figure 2). 

2. The facilitators and students were accompanied by 
teachers to conduct the technical survey. This survey 
aimed to enable students to experience traffic condi
tions around the school. The students walked around 
the school to survey, conducted traffic counts for five 

minutes, and mapped the road problems related to 
safety. 

3. The students and facilitators held an interactive dis
cussion to map the problems within the groups. 
Based on the problems they found during the survey, 
the students developed possible solutions. 

4. Each group presented their problems and solutions 
based on what they discovered during the survey and 
discussion. Those solutions were listed, mapped, and 
ranked to prioritise possible solutions. The next step 
was to use the problems and solutions listed by the 
group as part of the SR4S assessment. 
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Figure 3. High-risk locations in Manahan flyover area       

cusing on one road user group, SR4S simplifies the risk as
sessment process somewhat and makes it easier to use in 
school communities around the world (iRAP, 2014b). 

SR4S is the first evidence-based tool to measure, manage 
and communicate the risks children face while traveling to 
and from school. It objectively measures the road design 
star rating for pedestrians and safety before and after 
school improvements are implemented. Star ratings are 
calculated at specific locations using evidence-based stud
ies of safety impacts, where 1-star is the least safe and 
5-star is the safest. Once the risk is measured, effective 
road treatment countermeasures and their impact on safety 
can be simulated to identify cost-effective solutions (iRAP, 
2014a). 

Star ratings are determined by assigning Star Rating 
Scores (SRS) to the bands as shown in Table 2. Motorised 
road users (vehicle occupants and motorcyclists), bicyclists 
and pedestrians use different equations to calculate ratings, 
and therefore use different bands. In other words, mo
torised road user scores are based on head-on, run-off road 
and intersection crashes; pedestrian scores are based on 
walking along and across the road crashes; and bicyclist 
scores are based on riding along the road and intersection 
crashes (iRAP, 2013). 

The SR4S coding guide provides guidelines for coding 
the attribute data that are part of the process of SR4S (iRAP, 
2020). The road attribute data needed consists of: 

Results  

There were seven high-risk locations around the school to 
be assessed (Figure 3): 

The seven high-risk locations impacted by Manahan fly
over development was used as the survey locations. The 
coding was based on the field surveys with the students. 
The input data for coding were generated from the views 

1. Road environment (land use, area type, vehicle park
ing, sight distance); 

2. Road type (number of lanes, lane width, shoulder 
rumble, road condition, grip, grade, carriageway 
type); 

3. Road features (middle of road, lines and signs, street 
lighting); 

4. School zone (school warning, school crossing super
visor); 

5. Sidewalks (sidewalk presence, road edge, pedestrian 
fencing); 

6. Pedestrian crossing (crossing on main and side road, 
crossing feature, crossing quality); 

7. Traffic flow (vehicles/day, crossing flow/hour, pedes
trian walk along/hour); 

8. Intersections (intersection present, intersection type, 
intersection side flow, intersection quality, intersec
tion channelisation); 

9. Curve (curve presence, curve type, curve quality); 
10. Speed (speed limit, operating speed, speed manage

ment). 

1. In front of the main gate of Junior High School 1; 
2. Opposite Junior High School 1; 
3. In front of the Women’s Building; 
4. 3-leg intersections at the Women’s Building; 
5. 3-leg intersections at the Tax Office; 
6. 4-leg intersections at MT. Haryono Street; 
7. In front of the Church at MT. Haryono Street. 
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Table 2. Star rating bands    

Star Rating 
Vehicle occupants 
and motorcyclists 

Bicyclists 
Pedestrians 

Total Along Crossing 

5 0 to < 2.5 0 to < 5 0 to < 5 0 to < 0.2 0 to < 4.8 

4 2.5 to < 5 5 to < 10 5 to < 15 0.2 to < 1 4.8 to < 14 

3 5 to < 12.5 10 to < 30 15 to < 40 1 to < 7.5 14 to < 32.5 

2 12.5 to < 22.5 30 to < 60 40 to < 90 7.5 to < 15 32.5 to < 75 

1 22.5 + 60 + 90 + 15 + 75 + 

Source: iRAP (2013) 

Table 3. Star ratings at the seven high risk locations         

No Locations 
SRS Star Rating Estimated 

percentage 
reduction Before After Before After 

1 In front of the main gate of JHS 1 68.70 0.21 1 4 99.69 

2 Opposite JHS 1 119.61 4.62 1 5 96.14 

3 In front of the Women’s Building 40.67 3.01 2 5 92.60 

4 3-leg intersections at the Women’s Building 182.17 13.47 1 4 92.61 

5 3-leg intersections at Tax Office 23.91 1.77 3 5 92.60 

6 4-leg intersections at MT. Haryono Street 87.76 7.22 2 4 91.77 

7 In front of Church at MT. Haryono Street 79.74 3.30 2 5 95.86 

Source: iRAP Star Rating for Schools Apps (retrieved from https://results.starratingforschools.org/school/view/2973) 

of the students and their perspectives as road users. All the 
problems were mapped into the SR4S application. Using the 
SR4S application, six locations were rated 1-star or 2-star. 
Only one location was rated 3-star. 

In accordance with the Global Road Safety Performance 
Targets to achieve a minimum 3-star rating (WHO, 2017), 
interventions were proposed in school zones such as im
proving signs and road markings, providing pedestrian 
crossings, reducing the speed limit to 30 km/h, enforcing 
the speed limit and applying a range of speed management 
solutions. Of all the potential interventions, speed reduc
tion will provide the greatest increase in the level of safety. 
As shown in Table 3 and Figure 4, if all the proposed solu
tions were implemented all locations would be rated 4-star 
or 5-star and the estimated percentage reduction of pedes
trian risk would be more than 90%. 

In addition to the student based activities described 
above, discussions were held with the school as well as the 
Government of Surakarta City to assess the potential rec
ommendations that were considered feasible based on the 
capacity of the stakeholders. In October 2021, meetings 
with the Government of Surakarta, represented by the Local 
Planning Agency, were held to discuss the road safety situ
ation in front of the school and the need to implement the 
interventions. Although the Government agreed to improve 
road safety around the school, of all of the proposed inter
ventions they only installed road markings and two pedes
trian crossings due to the limited budget in 2021 (Figure 5). 

Discussion  

The main problems identified in the Manahan flyover and 
school area consisted of the lack of safe infrastructure, 
street obstacles for pedestrians, lack of safety awareness, 
poor infrastructure design and management and lack of 
services. This study has successfully identified road safety 
improvements which would meet user needs based on a 
participatory design approach involving youth combined 
with iRAP SR4S analysis. The school and the research team 
provided the proposed solutions to the government but 
limited action was taken. 

As mentioned in the Global Plan Decade of Action for 
Road Safety 2021-2030, youth play an important role in 
shaping the future transport system for two key reasons. 
First, they are the age group most affected by road trauma, 
with road traffic crashes being the leading cause of death 
among those aged 5-29 years. Second, they are the gen
erations who will inherit the outcomes of decisions made 
today about the safety of the evolving transport system. 
Meaningful engagement with youth can help foster greater 
ownership of the road safety issue as well as develop a new 
cohort of road safety advocates with a fresh perspective on 
the future of mobility (WHO, 2021). By engaging youth, the 
solutions and interventions that meet their needs and ex
perience will be accommodated as part of decision-making 
process. Furthermore, this will lead to the commitment of 
the students and stakeholders of the school to use the im
plemented interventions. 
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Figure 4. Manahan flyover area: before (left) and proposed design after the intervention of star rating (right)                
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Figure 5. Road markings and pedestrian crossings installed by the Government of Surakarta            

Study Limitations   

The COVID-19 pandemic resulted in reduced pedestrian 
and vehicle traffic which could have affected the results. 
Secondly, there is no road traffic crash data available for 
Surakarta in order to assess the need for and effectiveness 
of interventions. Finally, the final star ratings provided in 
this paper assume full implementation of countermeasures. 
Due to the lack of budget and some political bureaucracy 
this was not the case. Future studies are suggested to assess 
the impact after the proposed interventions are fully imple
mented by the government. 

Conclusions  

Junior High School 1 Surakarta City is the first school in 
Indonesia to be officially assessed through the iRAP SR4S. 
The study demonstrated that the engagement of youth in 
identifying hazards that compromise their safety while 
walking to and from school and potential solutions via the 
SR4S tool is a meaningful technique for road safety plan
ning around schools. The combination of qualitative and 
quantitative data form a powerful basis for planned advo
cacy with the government. 
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