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Safety Science: Key Points
Experiential Education: a Complex 
Sociotechnical System

Incident Causation Models

Practical Application: Providers Practical Application: All Domains

• Redundancy

• Extra capacity

• Just Culture

• Laws & regs

• Codes of Practice 

• Governing bodies



• Challenge course installed at 
primary school, Singapore

• Nine-year old girl sent off zipline
• Falls from zipline, 11 meters (4 

storeys)
• Fractures hip, elbow, pelvis

Zipline Incident



• Zipline traveled from 4th floor 
across courtyard to 3rd floor

• On 3rd floor, receiving instructor 
removes pulley, give to 
participant to bring back to 
launching instructor

Zipline Incident



• Sending instructor attaches 
pulley and lanyard to zipline

Zipline Incident



• Note the dangling ‘lock slider’ attached 
to pulley by small plastic zip tie

Zipline Incident



• Receiving instructor took pulley 
off of zipline, and mistakenly 
clipped lanyard to plastic zip tie, 
not to pulley

• Launching instructor did not 
notice this, and launched 
participant

Zipline Incident



• Receiving instructor 
• Sending instructor
• Company/managers overseeing 

instructors
• School, where zipline was based
• Installer
• Inspecting company, who approved 

system
• Manufacturer of pulley apparatus 
• Industry associations, lacking good 

practice guidelines 
• Government, which lacked adventure 

safety regulations

Who is Responsible?



Complex
Socio-technical Systems

1. Difficult to get wide recognition that a problem 
exists

2. Difficult to achieve shared definition of problem
3. Difficulty to identify all contributing factors
4. Limited influence over some contributing 

factors
5. Interventions may have unintended 

consequences
6. Incomplete information about effectiveness of 

possible solutions
7. Constant changes to nature of problem & 

potential solutions



Complex
Socio-technical Systems

Examples:

Global climate crisis

Inequity & exclusion

Experiential education



AcciMap Model

Government                      Passes laws

Regulators, Associations          Creates regulations

Company                      Sets policies

Management     Makes operating plans

Staff      Performs work actions

Work                                  Involves hazardous processes



Risk Domains Model



Risk Domains Model



Practical Application: Providers



Avoid Risk Assessment Over-
Dependence

Major incidents often arise from a 
combination of multiple risk factors

These come together in ways and at 
times we can’t predict in advance

Therefore, managing individual risks in 
isolation from each other is not the most 
effective approach

Avoid using Probabilistic Risk 
Assessments as the primary indicator of 
good safety management



Example:  Yukon, Canada—  
First Nation School Board

School board oversees experiential 
learning for K-12 learners

Historically, schools had to submit risk 
assessments for each trip

Project led by Viristar to:
• Remove risk assessments for each trip
• Add accreditation-style demonstration 

of standards conformance 



Recognition that failure within the safety system 
is inevitable

Builds capacity to withstand failure of one part 
of the safety system, without catastrophic loss

Involves:
• Redundancy
• Additional capacity

Resilience Engineering



Redundancy
• Multiple ways to identify emerging safety 

issues
• Multiple leaders per group, trained in first aid
• Participants trained emergency response
• Multiple emergency telecom devices
• Multiple emergency evacuation options

Additional capacity
• Backup staff, equipment available 
• Staff trained to operate at level higher than 

conditions normally require—e.g. Class IV 
paddler to lead Class III whitewater

Resilience Engineering



Just Culture

• When an incident occurs, don’t automatically 
blame the person closest to the incident

• Look for—and address—underlying factors
• Safety culture
• Policies and procedures
• Safety management system

• See normal human error as a symptom of a 
system problem, not as the problem

Distinguishes between honest human mistakes 
and intentional misconduct



Just Culture

Examples

Motor vehicle incident:
• Insufficient training?
• Schedule too rushed?
• Workload leads to insufficiently 

rested driver?
• Culture of not following rules?

Accident Compensation Corporation, 
New Zealand: no-fault compensation 
for accidents



In the experiential 
education sector, what 
is going well with 
regards to safety?

What are 
opportunities for 
improvement?



Practical Application: All Domains



Systems-based approach to 
safety

Includes:

1. Laws
2. Regulations
3. Approved Codes of Practice
4. National Governing Bodies & Industry 

Associations
5. Good Practice Guidelines
6. Activity Leader Certification/Qualification 

Schemes
7. Organization Accreditation Schemes



Law

Switzerland

New Zealand

UK

Regulation

Law and Regulation



Approved Code of Practice



National Governing Bodies & Industry Associations
NGBs manage training schemes, training centers, and voluntary standards systems



Sports Councils

In the UK, the government grants a 
charter to a national Sports Council.

The Sport Council oversees National 
Governing Bodies, including matters of 
safety.

These cover many experiential adventure 
activities (climbing, paddling, etc.). 

Challenge courses, not a “sport,” are 
excluded.



Good Practice Guidelines



Activity Leader Qualification/Certification



Accreditation of Organization

(pending)



Academic journals

Other NGB services

NetworkingConferences



• Government temporarily 
suspended high elements 
activities

• Industry association 
investigated improvements to 
existing standards

• Government required 
additional height-based 
activity facility accreditation, 
instructor qualification

Challenge Course Incident



• Public-private 
collaboration 
developed 
comprehensive 
outdoor adventure 
education standard

• Outdoor adventure 
education 
accreditation planned

Challenge Course Incident





Safety Science: Key Points
Experiential Education: a Complex 
Sociotechnical System

Incident Causation Models

Practical Application: Providers Practical Application: All Domains

• Redundancy

• Extra capacity

• Just Culture

• Laws & regs

• Codes of Practice 

• Governing bodies
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Questions
1. What next steps can be taken to support the 

development of National Governing Bodies and industry 
associations in China to advance the field of experiential 
education?

2. What good practice guides can be written and shared, to 
enhance safety in experiential activities?

3. What activity leader qualification (certification) schemes 
can be further developed, to improve safety and quality in 
experiential education?

4. What organization accreditation schemes can be 
established to support quality and safety at the company 
level?

5. How can government and the private sector continue to 
collaborate to advance the safety and quality of 
experiential education?
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