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Executive Summary 
 

An exploratory analysis into global Air Traffic Control (ATC) and the technical training of the field’s 
professionals is performed to gain insight into how the FAA can improve the ways it develops the ATC 
workforce through global harmonization. This research, conducted by researchers at The Ohio State 
University and Drexel University within the FAA’s COE SOAR (Solutions for Operational Aviation 
Research), leveraged publically available documents and conducted interviews from a distribution of global 
stakeholders in ATC.  

The scope of this work provided substantial challenges. There are many stakeholders, institutions, countries, 
and regions which are highly active in the technical training of ATC professionals. There is limited available 
literature for key areas like South America, Africa and the Caribbean. Also coordinating and conducting 
verbal interviews with global stakeholders is difficult due to time differences and other factors. Due to the 
large scale and complexity of the problem statement, the research team implemented a systematic approach 
to uncover broad dynamics and investigate the high-level factors that impact global harmonization within 
ATC instruction. This report is not comprehensive but represents an exploratory effort into understanding 
of how the FAA can further its support of ATC training harmonization efforts.	
Using a qualitative research approach, the research team presented trends and dynamics found in the 
literature and interviews. In some cases, there are conflicts in the accounts where either the documents or 
interview provided conflicting data. These conflicts are a result of perspective, which suggests a need for 
further interviews to collect data representative of a more representative sample.  Our research method was 
designed to collect a broad sampling of ideas from global stakeholders and present them within a structured 
and systematic manner. However, regions such as South America, Africa and the Caribbean have limited 
available information about ATC training and this work would benefit from further surveying of 
stakeholders in those areas.  

The systematic approach to investigating the global dynamics of ATC technical training included 
performing a global level investigation through document review and interviews with aviation, air traffic 
control, and air traffic control technical instructor stakeholders to inform alignment within the field. 
Analysis revealed the global dynamics of ATC instruction, curricula, and infrastructure for the technical 
training of air traffic controllers, aviation safety inspectors, engineers, pilots and technicians. It also showed 
how global dynamics provide the foundation for global harmonization. Our approach also revealed potential 
partners/collaborators within the field, best practices, opportunities and challenges for establishing 
collaborations. The Phase One outcomes of this work, which provide an exploratory analysis into the 
potential for global harmonization and integration within the technical training of Air Traffic Controllers, 
is presented in this report and summarized briefly within this executive summary.  

The following milestones were accomplished through comprehensive online searches, leveraging the FAA, 
COE, and researcher networks, and through the conducted interviews:  

1) Identifying key stakeholders within the global ATC technical training landscape – Stakeholder data 
have been collected and stored in an interactive database. The database can be accessed online and 
remains a resource for the FAA’s use (see Appendix 8). There are clear leaders in the field, and 
many leverage support from these leaders to improve their own technical training capabilities.  

2) Determining parallel practices within the global ATC technical training landscape – Global best-
practices have been identified through detailed review of the literature and interview responses.   



  
Global Harmonization in ATC Technical Training – Phase 1 Report 
	
	
	

	 3	

3) Building pathways for international collaborations within the global ATC technical training 
landscape – The literature and interview data were analyzed for mutual practices. The interactive 
database provides a starting point for identifying potential overlap in partnerships that open 
pathways of communication between key stakeholders. Additionally, successful components of 
existing partnerships and collaborations have been identified to present possible ways of forming 
and maintaining new relationships 

4) Developing global educational best-practice between world leaders in the field (acting on 
outcomes (phase 2)) will provide positive outcomes and increased alignment within global aviation 
and associated technical training and development. 

These milestones, as well as the research team collectively analyzing the generated data, resulted in four 
important categories of data, which provide context to global harmonization within ATC technical training: 

• The background, need, and justification for the FAA’s global harmonization within the technical 
training of ATC professionals.	Data suggest that there are several reasons that global harmonization 
in ATC training would be a worthwhile endeavor for the FAA: the skills and performance required 
for ATCs are universal; it would ease the transition to new technologies and changes in procedure 
for current and future ATC; it would have a positive impact on global harmonization efforts in air 
traffic management (ATM). Broadly, some felt the FAA is isolated within the global ATC technical 
training community while others suggested it acts as a leader in the field. 

• Challenges/ limiting factors: These include the elements that inhibit the FAA, as well as other 
global stakeholders, from furthering, maximizing, and fully committing to global harmonization in 
ATC technical training. Factors which limit reciprocal global relationships and hinder global 
harmonization are included. 

• Best practice across global ATC technical training: The activities which are revealed to model 
technical training and collaborative partnerships which promote the instruction of ATC 
professionals from a global or international perspective are presented. Cases which show promise 
for replication or dissemination are included. 

• Partnership and opportunities for mutual development: The platforms that allow for the exchanging 
resources, mutual development, and beneficial outcomes within the global harmonization within 
ATC technical training are included. 

The baseline established by this work will provide ways to determine areas for improvement and 
mechanisms and individuals who can be referenced to provide guidance towards advancement. 
Additionally, areas in which the FAA is excelling will be identified, revealing opportunities for research, 
consulting, and other exchanges to promote the FAA’s best practice around the world. Leveraging global 
networks can provide increased collaboration, sharing of resources, and the development of global best 
practices for the development of aviation professionals. Three main elements dictated most of the dynamics 
governing the relationships and practice of ATC technical training globally including: Organizational 
Structures, Socio-Political and Cultural Climates, and Standards and Regulations. 

• Organizational Structures include the ways in which both the aviation agencies (government run, 
military, private) as well as the requirements for ATC technical training and development, 
certifications and educational requirements, and other organizational dynamics can dictate the 
alignment with the FAA’s structures and opportunities for partnership.  

• Socio-Political and Cultural Climates include the ways in which histories, relationships, and 
politics have impacted past and present and can impact future international/global partnerships with 
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ATC technical training peers and competitors. Broadly, organizations with political, cultural, and 
other similarities/parallels with the FAA and ATC technical training needs were found to increase 
the likelihood of existing and fruitful partnerships. However, much can be learned and gained 
through partnering with institutions without these similarities/parallels. 

• Standards and Regulations include the ways in which the FAA sets its own ATC regulation and 
interprets the global standards. Partnerships and collaborations primarily formed within institutions 
that share standards and regulations. As the FAA can be viewed as a leader in advancing standards 
and regulations, partnering and learning from institutions that both share and implement different 
standards and regulations can help to advance global harmonization and the strength of global ATC. 

 

How this Report can be used by the FAA: 

This report is intended to provide an exploratory analysis of the current and potential opportunities for 
global harmonization within technical training of ATC professionals. The report can support the FAA 
Academy, FAA Leadership and Learning Institute as follows: 

• Identifying Opportunities for Partnership and Collaboration – Through the tables, content, and 
tableau map, this report serves as an initial database for those interested in international 
opportunities to locate potential avenues for partnership. 

• Identifying Best Practice – Those interested in improving their current practice can use the 
information in this table to identify peers performing similar work and pursue information on how 
the international practice can be used to inform local practice. This information can be used to 
improve courses, curricula, and other educational efforts and structures.  

• The Enhancement of Global Harmonization with ATC Technical Training – Within the technical 
training of ATC professionals, this report includes mechanisms and structures upon which the 
global cooperation between the FAA and international peers could be enhanced. Ultimately, 
appropriate partnerships can improve aviation safety both domestically and globally.  
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Research Report 
Introduction: 

In partnership with the Federal Aviation Administration, The Ohio State University and Drexel University 
conducted research to investigate the global dynamics within the technical training of Air Traffic 
Controllers (ATC). Through reviewing publicly available documents, materials utilized in both initial and 
recurrent training of Air Traffic Control professionals, as well as conducting interviews with global 
stakeholders, an exploratory investigation resulted in this report.  This information was collected in order 
to identify best practices in training as well as challenges and shortcomings in order to provide 
recommendations to the FAA on how global harmonization could be leveraged to standardize domestic air 
traffic control technical training and safety. 

This research has implemented a systematic approach to investigating the global dynamics of ATC 
technical training that can be leveraged to facilitate international cooperation and harmony within the field. 
The following milestones were approached to accomplish the research objectives: 1) Identifying key 
stakeholders and educators within the field, 2) determining parallel practices and efforts by global 
stakeholders, 3) determining existing and potential pathways for international collaborations, and 4) 
determining global educational best-practice and challenges between both leaders in the field and those 
who are challenged by limited resources. This research seeks to provide insight into how 
global/international collaboration can provide for positive outcomes and increased alignment within global 
aviation and associated technical training and development both within the FAA and the global aviation 
community. 

Research overview:  

This research has been conducted in a manner that accomplished its three exploratory goals:  

• Perform a global level investigation into aviation, air traffic control, and air traffic control 
technical instructor stakeholders to inform alignment within the field.  

• Consider the global dynamics of ATC instruction, curricula, and infrastructure for the technical 
training of air traffic controllers, aviation safety inspectors, engineers, pilots and technicians and 
how these provide the foundation for global harmonization. 

•  Use a strategic approach to revealing potential partners/collaborators within the field, best 
practices, and opportunities and challenges for establishing collaborations. 

The Phase One outcomes of this work, which provide an exploratory analysis into the potential for global 
harmonization and integration within the technical training of Air Traffic Controllers, is presented in this 
report.  

Research Method: 

This research was performed using qualitative research methods that included both document review and 
interviews. Document review is a method to collect data through reviewing existing documents (public 
records, published articles, online curricula, etc.) that provides an effective and unobtrusive means to gather 
background information, obtain written evidence produced by sources of interest, and enable researchers to 
obtain language and words from the sources. Interviews were performed using a semi-structured protocol 
where a series of questions are used to guide a conversation with interview subjects. Interview questions 
were directed at understanding the dynamics of the technical training of Air Traffic Controllers with respect 
to globalization, technology, partnerships and collaboration, curricula and other topics. The interview 
protocol appears in Appendix 7. The documents and interview subjects were purposefully selected, meaning 
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that the research team selected documents and interview subjects intentionally.  The team selected 
documents and interview subjects to represent a broad global distribution of perspectives and content with 
respect to location, role, and institution. Content that specifically highlighted the technical training of Air 
Traffic Control and Safety was included in the study. 

A search of academic literature and documents publicly available online from international organizations, 
aviation authorities, universities and global stakeholders offering ATC training yielded 73 documents 
relevant to ATC training. These documents were systematically analyzed to explore outcomes relating to 
the aims of this research. Fourteen individuals from different areas of ATC training were interviewed over 
the phone, for approximately one hour each. All interviews were recorded, with the permission of the 
individuals being interviewed. Interviews were conducted with three researchers present on each call. Each 
researcher performed the same role throughout each of the interviews, as described in Appendix 6, for 
consistency. Interview subjects were purposefully selected to represent a broad range of location, regional, 
national, and cultural diversity, as well as to represent a broad variety of stakeholder roles including pilots, 
instructors, air traffic controllers, and administrators. The research team assured interviewees that their 
responses are protected and anonymized using an IRB-approved protocol. All interview content is de-
identified in this report. After the interviews, summaries of the recordings were transcribed into documents. 
These anonymous documents were safely stored on a protected server. 

The data, which consist of 73 documents and 12 interviews from a breadth of relevant/global stakeholders 
in this area, were analyzed using the constant comparative method [26]. Once the data were obtained, they 
were analyzed qualitatively as illustrated in Figure 1.  

The qualitative analysis conducted 
within this work has provided a 
structured approach to identifying key 
factors within the global harmonization 
of the technical training of air traffic 
controllers. First, open coding of the 
documents and transcriptions of the 
interviews was performed using software 
designed for qualitative data analysis 
called Nvivo. In this phase, the data 
relevant to this research were categorized 
into many nodes across four different 
files created independently by four 
researchers. These files were then 
combined and reviewed by the entire 
team. In the axial coding phase, eight 
category headings that represent the most 
impact and relevant emergent themes 
were generated from the data. 

The categories representing the emergent 
themes generated by the data are: 

• Need and justification for global harmonization in ATC technical training 
• Challenges within ATC technical training 
• Best practice within ATC technical training 
• Collaboration and exchanges 

Figure 1 Data Analysis in Qualitative Research (From Creswell 
(2009). 

(Computer) 
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• Organizational structure (which includes privatization) 
• Dynamics (social, cultural, political, economic) 
• Standards and regulations 
• Local ATM dynamics - scale and characteristics of local airspace 

The research team rearranged the information in the combined Nvivo file from the open coding phase into 
these eight categories. In the final phase, selective coding, the research team once again reviewed all coded 
elements, documents, and interviews through the lens of the outcomes from the axial coding phase. The 
following research findings are compiled by all members of the team and provide the outcomes from this 
work that address the research aims of this project. 

Research Milestones:  

To accomplish the research goals, the following milestones were pursued and completed as stated: 

1. Mapping of professional societies, institutions, educational bodies, and individuals active within 
field of aviation - A table which illustrates some of the stakeholders, ongoing collaborations and 
opportunities for partnerships is provided. An interactive map, which highlights the location, 
roles, and partnerships within the field is provided. 

2. Develop interview protocol based in Boundary Spanning and Comparative International 
Education Theory - While at the exploratory phase, the interview protocol does not reflect heavily 
on the Boundary Spanning and Comparative International Education theory, it is based within 
these theories and has yielded interesting insight to provide a strong path forward. The interview 
protocol used is provided. 

3. Perform structured document review of structures, pedagogy, curriculum and other educational 
activities occurring within selected aviation bodies based on publicly available materials - Using 
a constant comparative method publicly available qualitative data are analyzed. 

4. Mapping, synthesis, and reporting - This report, the associated tables, and interactive map provide 
a synthesis of the outcomes of this Phase One investigation. 

5. Identify, obtain access to, and schedule appropriate individuals/groups identified. 
6. Perform interviews using protocol - 12 interviews with stakeholders from 5 continents were 

conducted. 
7. Conduct data analysis of data sets (interview and doc review) and develop structured alignment of 

global practice - Weekly group meetings of the research team were used to synthesize outcomes 
from both the document reviews and interviews.  

8. Report synthesis, editing, generation of deliverables - Outcomes from the document review and 
interviews are synthesized and included within this report, and will be prepared for academic and 
non-academic publication venues. 

The outcomes presented collectively provide a baseline understanding of the global dynamics of the 
technical training of air traffic controllers and affiliated professionals.   

Research Findings: 

Need/Justification and Background: Within this category, the elements that dictate the extent to which 
global harmonization within ATC technical training is of benefit to pursue and important for the FAA’s 
efforts are collected. Variation was noted with respect to the role the FAA plays within this space, where 
some felt the FAA is isolated within the global ATC technical training community while others suggested 
it acts as a leader in the field. 
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Challenges/ Limiting Factors: These include the elements that inhibit the FAA, as well as other global 
stakeholders, from furthering, maximizing, and fully committing to global harmonization in ATC technical 
training. Factors which limit reciprocal global relationships and hinder global harmonization are included. 

Best Practice across Global ATC Technical Training: The activities which are revealed to model technical 
training and collaborative partnerships which promote the instruction of ATC professionals from a global 
or international perspective are presented. Cases which show promise for replication or dissemination are 
included. 

Partnership and Opportunities for Mutual Development: The platforms that allow for the exchanging 
resources, mutual development, and beneficial outcomes within the global harmonization within ATC 
technical training are included. 

Three main elements dictated most of the dynamics governing the relationships and practice of ATC 
technical training globally including: 

• Organizational Structures include the ways in which both the aviation agencies (government run, 
military, private) as well as the requirements for ATC technical training and development, 
certifications and educational requirements, and other organizational dynamics can dictate the 
alignment with the FAA’s structures and opportunities for partnership.  

• Socio-Political and Cultural Climates include the ways in which past histories, relationships, and 
politics have impacted past and present, and can impact future international/global partnerships 
with ATC technical training peers and competitors. Broadly, organizations with political, cultural, 
and other similarities/parallels with the FAA and ATC technical training needs were found to 
increase the likelihood of existing and fruitful partnerships. However, much can be learned and 
gained through partnering with institutions without these similarities/parallels. 

• Standards and Regulations include the ways in which the FAA sets its own ATC regulation and 
interprets the global standards. Partnerships and collaborations primarily formed within institutions 
that share standards and regulations. As the FAA can be viewed as a leader in advancing standards 
and regulations, partnering and learning from institutions that both share and implement different 
standards and regulations is of benefit to advancing global harmonization and the strength of global 
ATC. 

In addition to the content included within the discussion section below, tables which highlight the detailed 
findings within these categories are included within the Appendices. 

Discussion: 

There were many indicators in the documents and interviews that global harmonization in air traffic control 
(ATC) technical training is important and of great interest to the global aviation community. An interviewee 
expressed this sentiment when he said, “One of the main areas of worry, globally speaking, is how we train 
our aviation personnel. We need to have developed countries and the countries that cannot afford to have 
[training] to contribute to the global perspective.” One idea that repeatedly arose was the positive impact 
harmonization of ATC training would have on global harmonization efforts in air traffic management 
(ATM). Initiatives like Next Generation Air Transportation System (NextGen) in the US and Single 
European Sky ATM Research (SESAR), as well as organizations like the International Civil Aviation 
Organization (ICAO) and the Civil Air Navigation Services (CANSO), have been working towards global 
alignment of ATM practices and procedures to create a seamless airspace. As the rate of technological 
change and globalization continue to increase, the ability to integrate new technology and procedures 
quickly across the global airspace will be increasingly critical. Similarly, new technologies designed to 
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improve safety and increase efficiency of operations and updated equipment are being introduced into the 
ATC workspace, so ATCs must be taught how to operate them. The lack of ability to train and maintain the 
workforce with respect to current local and global standards can have serious negative repercussions on 
safety. One interviewee said  

“Increased technology is going to give you a higher level of confidence in your airspace, a higher 
level of confidence in your procedures because you have something to back you up. If you are 
doing a procedural control in air traffic, you are doing the best you can you have to get that 3-
dimenisional picture in your brain and you operate that way. But if you have a radar in front of 
you, technology-wise you are going to feel more confident in your actions. If you are training that 
way you are going to have better confidence in the radar. Radars don’t lie, so the confidence in the 
training is going to be there and I believe your level of safety is going to improve.”   

It will be easier to incorporate these changes into training if the curriculum, candidate selection, 
instructional methods, and assessment methods are already globally harmonized.  

The needs of different stakeholders, best practices in training and challenges that affect the harmonization 
of ATC help establish foundational alignment between global practice of ATC education. One of the main 
takeaways from this exploratory phase of research is that there are many conflicting ideas about 
harmonization of ATC training. This conflict makes it even more important for the FAA to create pathways 
of collaboration within the global aviation community to harmonize and improve ATC training. Three main 
elements dictated most of the dynamics governing the relationships and practice of ATC technical training 
globally: Privatization, Socio-Political and Cultural Climates, and Standards and Regulations.  

Privatization of ATC training has many of the same advantages and disadvantages that privatizing other 
areas of aviation face. It introduces a competitive element into the market that can affect open 
communication, but can also promote innovation because private companies can use profits for research 
and improving ATM and aviation training. Harmonization requires open communication, collaboration and 
compromise between stakeholders. As one interviewee explains, “The harmonized procedure is not 
normally the best procedure, it’s just something that everyone could agree on.” There are many stakeholders 
who resist implementing any standard or procedure that is not a best practice, including the FAA, which is 
why a mixed sentiment towards harmonization of ATC training and the FAA emerged in the interviews. 
Air navigation service providers (ANSP) in privatized regions are often limited by state regulations. An 
interviewee discussing what business models are used by private ANSPs said,  

“In Europe, business plans are subject to a Single European Sky before Montreal. The ANSP 
doesn’t necessarily have the freedom within the way they wish to work. Your business plan will be 
part of something bigger and has to be approved by EASA. As a result, the business model you 
adopt can be quite influenced by objectives set to you by the member state as opposed to what you 
would naturally want to do for business.” 

There is a concern among the ATC training community that harmonization, while benefiting those areas 
with underdeveloped aviation, will hold those who want to excel back. An interviewee from an area that 
recently privatized ATC training summarized this sentiment: “It’s positive, the harmonization, to the extent 
that it brings everyone up to a level standard that is good enough, but it also risks stalling those who are the 
forefront of wanting to do anything more.” The challenge then becomes how to account for the individual 
needs of stakeholders so no one falls behind and those who want to excel are not stifled during 
harmonization.  

Aviation is an inherently cooperative field due to the global vested interest in safe transportation of 
passengers and cargo, so stakeholders are ultimately forced to work together. An interviewee from a country 
that recently privatized ATC management and training said,  
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“After a few years on the open market you see perhaps you are very shut at the beginning and you 
don’t dare to take any steps towards collaboration with others because you are scared of the 
competition issues with it. I think…we are beginning to see many more examples now where we 
are reaching out to each other, despite the fact that we could be competitors. But we would rather 
work on erasing the safety issues together, not caring who takes the main part of the economic costs 
for arranging meetings and typing out materials.” 

However, there are many local and regional dynamics that affect collaborations even in non-privatized 
regions. An interviewee from an international organization used Europe as an example to explain some of 
these differences. This interviewee, 

 “In the north of Europe and maybe the west of Europe - I am not sure that this is because of their 
training systems, or because of the cultural or because of the circumstances, but there seems to be 
a lot more willingness to commercially collaborate. Whereas to the south of Europe there is almost 
like - the typical and historic national concepts are still there, and so there’s less “will” to 
collaborate in the field of training. It’s a much harder environment to establish partnerships.”  

In regions where ATC training is not privatized, one entity runs the training for the entire region, so there 
is no internal competition. However, resistance to change can also hurt collaborations. For example, an 
interviewee from the Asia-Pacific region said,  

“In Europe, there’s lots of public operations that work as ANSPs, but in Asia almost every country 
is run by a government office, so that gives another huge gap between starting the collaboration 
between countries because the government officers tend to not make any changes and they prefer 
the traditional and conventional ways. In case of encountering other East Asian ATCs, they are not 
trying to cooperate together; they are trying to secure their interests as much as possible.” 

A challenge that those interested in global harmonization of ATC training will face is selling the idea to 
stakeholders. The benefits must outweigh the cost to convince stakeholders to “buy in” and work together. 
Cultural and socio-political climates will also pose a challenge as local differences must be accounted for 
in the harmonized training curriculum and instruction. To this point, an interviewee said,  

“The culture that each individual instructor or teacher comes from has a very big impact on the 
culture that the institute provides. It is a challenge for any institute that has a variety of cultures and 
nationalities to present a culture and say this is our institute’s training philosophy, because [the 
institute culture] is affected in great degree by the many different cultures and nationalities.” 

Socio-political and cultural climates often impact the needs and interests of stakeholders. There is a direct 
link between having a poor economy and falling behind in aviation and ATC technical training. There tends 
to be a lack of qualified ATCs to manage air traffic in these states due to difficulties in recruiting candidates, 
poor working conditions, and “brain drain”, which is the loss of trained personnel to better opportunities. 
One interviewee stated,  

“The problem in Africa, with those that are really underdeveloped in aviation, is that you get a 
controller; you send him to a training; he or she is good; they become a good controller and then 
someone offers them a better job outside the country and they are gone and you have to start again.”  

Additionally, stakeholders in this situation, typically from developing countries, may have outdated 
technology and equipment. Those that have new technology do not know how to use it, which can lead to 
safety issues. Although many stakeholders, including the US, provide international training, many countries 
cannot afford it or are held back by a lack of infrastructure and government support for ATC training. 
According to an interviewee from ICAO,  
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“There are a lot of people who know what it is that they want to do but they do not have the 
infrastructure and they do not have the government behind them to support what they want to do. 
And trying to find solutions at the ICAO level for those kinds of issues is one piece of the challenge. 
There is another piece of the challenge as well when you start looking at regions that have 
staggering amounts of money, can buy any technology that you may ask for, but don’t have the 
expertise. How do we write guidance? And how do we write documents? And how do we go about 
implementing some of this training when you are dealing with those kinds of situations?” 

A suggestion on how to address these concerns from the literature and interviews was for the US and other 
leaders in aviation to provide training resources to areas falling behind. These resources include online 
training materials, open source curricula, instructor training, simulators, region-specific training, and ATM 
equipment training. 

Certain regions of Africa, Asia-Pacific and South America are most affect by these challenges. One 
interviewee suggested that the reason certain areas are falling behind is that, “Aviation is something that, 
in many of these countries, happened by default. It has not been planned.” Consequently, these areas tend 
to have the least available documentation because they are falling behind in aviation. One interviewee 
suggested that training efforts should be focused on high risk areas. The interviewee explained,  

“There are regions in the world that are struggling with regulatory framework like Africa, Latin 
America, Asia Pacific. But we should be careful because sometimes there are countries with no 
proper CAA, with no implementation of international standards, but they have no traffic as well, 
so the risk is not in that particular area. I am looking at Africa and Latin America. The challenge is 
coming from Asia Pacific where we have some spaces that are not at the level that we expect. 
However, because of the tourists, because of the development and the economies there, the traffic 
is booming and you might have serious challenges related to the capability of the states to ensure 
proper oversight of the ANSPs and also to ensure that they have enough personnel well-trained and 
ready to cope with the challenge.” 

The US and other leaders in aviation have already begun to offer support to countries falling behind. 
However, there is a division between European and US standards and regulations, which can pose a 
challenge for collaborations.  One interviewee mentioned,  

“Many of the southern countries from South America actually do have a lot of input from European 
countries on their infrastructure. Like Chile and Argentina, usually they do not look up to the US 
for guidance in aviation, they mostly look to Europe.”  

When questioned about why Europe has a greater input on these countries this interviewee said, “I think 
it’s governmental relationships, politics, and also a lot of the traffic that many of these countries have is 
from Europe. They have a very strong European presence down there.” There is a division of ATC training 
into two main factions, one of which is based on FAA standards and the other on European standards. Table 
1 identifies the countries that are taught ATC based on each standard. There are many countries that are 
unaccounted for in this table due to limited publicly available information. Further investigation is required 
to uncover which standards and regulations they currently follow. Interamerican University in Puerto Rico 
provides ATC training programs to address these two different standards. ATC students choose between 
the FAA and European Aviation Safety Law (EASL) based curriculums depending on where they want to 
work as an ATC when they graduate. The school also offers pathways to employment with several different 
international stakeholders including Airway New Zealand, the FAA and Spain through a recent 
collaboration. This is possible because the programs do not differ very much. An interviewee familiar with 
the university said,  
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“The way they have to handle themselves is exactly the same in terms of performance that is 
expected of the students once they go through simulations and all that. What you expect an air 
traffic controller to do in the US is exactly what you would expect them to do in Spain. So the 
performance is the same but the information will be different.” 

Another interviewee said, “The important lesson is that the competencies are not about what people do in 
their job, you know the tasks, but how they do their job while carrying out these tasks.” This is extremely 
encouraging for harmonization of ATC technical training as the skills needed to be an ATC do not change 
and there is already a lot of common ground in this area. When asked how the international program was 
developed, an interviewee explained, 

“We took a look at what [EASA’s] regulations were at the time compared them to what Airways 
[New Zealand] had developed for the ICAO world, and also took a look at what the FAA offered 
on this side of the world. We figured out that outside of a few government regulations, everything 
was pretty much the same so we decided to take a risk and go for it because it wasn’t that much 
different outside of just going through the process of being certified by another entity outside of 
the FAA. There were no major differences outside of how they liked to have the documents 
presented to them and how they liked certain best practices demonstrated to them.” 

Airways New Zealand has created a base training curriculum and package to offer other countries and then 
uses simulators and a special course to account for the differences between stakeholders including climate 
and weather variations, variation in air traffic and airspace needs, and differences in standards and 
regulations. Access to simulation technology seems to be a key component to harmonization of ATC 
training because the software can account for many different situations while teaching ATCs the skills that 
they need. However, many areas with underdeveloped aviation have little to no access to this critical 
training technology which will place them further behind as ATM continues to evolve.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 



  
Global Harmonization in ATC Technical Training – Phase 1 Report 
	
	
	

	 13	

Table 1 Countries that follow FAA vs. EASL regulations 

 

Simulators cannot account for the variation in assessment standards and methods of ATC training. This 
seems to be heavily influenced by stakeholder culture. Table 2 summarizes opinions of the culture of 
training and assessment in different regions according to interviewees. When questioned about how training 
culture and assessment translates to on the job performance, an interviewee said, “Yes, I think it shows up 
in the number of incidents. You do tend to find in the southern part of Europe that there are a lot more 
incidents occurring.” Based on prior statements made about the southern part of Europe being more “loose” 
with training, the culture of training can have an impact on safety.   

Table 2: Regional cultures of training and assessment 

Region Assessment culture 

Scandinavia “In Scandinavian countries, it is very much a peer to peer environment; the person who walks in is 

already accepted as a colleague. It is a very inclusive training environment. The people who are 

instructing are genuinely there to get somebody through. The mode of operating is very much on the 

individual trainee self-reflecting, trying to work out where they need to improve, where their areas of 

FAA EASL 

• United States  

• Saudi Arabia 

• Korea 

• Japan 

• St. Thomas 

• St. Croix 

• Puerto Rico 

• Panama 

• Argentina  

• Austria 

• Belgium 

• Bulgaria 

• Chile 

• China 

• Croatia 

• Cyprus 

• Czech Republic 

• Denmark 

• Estonia 

• Finland 

• France 

• Germany 

• Greece 

• Hong Kong 

• Hungary 

• Iceland 

• Ireland 

• Italy  

• Jamaica 

• Latvia 

• Liechtenstein 

• Lithuania 

• Luxembourg 

• Malta 

• Netherlands 

• New Zealand 

• Norway 

• Pacific Islands 

• Poland 

• Portugal 

• Romania 

• Slovakia 

• Slovenia 

• Spain 

• Sweden 

• Switzerland 

• United Kingdom 

• Vietnam 
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weakness are in discussion, of course, with the instructors. [There is] a will to support the person in 

their training needs for as long as they require that kind of support. In those parts of the world, 

particularly Denmark is the one that’s coming to mind, they never do a final assessment when they get 

to the operational environment. In fact, they are ready when they are ready.  They do not believe in 

subjecting somebody to some kind of final examination because they believe that puts some kind of 

unnatural stress on them that causes them perform in a way that they wouldn’t normally perform. In 

terms of a training model, for the North of Europe, that works very well and it very much reflects the 

culture itself when you go to those parts of the world.” 

Eastern Europe “Eastern Europe is a slightly different culture, slightly different dynamics in terms of the hierarchy. 

There, my feeling is, that it’s still very much a case of, “I am the instructor, I will tell you what you do 

and you just do it.” And that’s how you learn. It’s quite a strict training environment. I think that people 

are given a fair chance to prove themselves as an air traffic controller. I think that’s what it’s about: 

you have to prove to me that you can do this and then we accept you. I think they are given a fair 

opportunity to do that, but it is still hierarchical driven.” 

Western Europe “I think that the training environment is, it’s a very serious training environment. Everyone takes 

themselves terribly seriously. But it is, I think, probably the most complex part of the European airspace 

and therefore there is probably a need for this level of seriousness when it comes to the training. And 

what I mean by this level of seriousness is: we really need to think very carefully about how long we 

are going to train somebody for and if they are showing signs that they may not make it through to the 

end, really having to spend quite a bit of time figuring out do we hold on and send this person to a 

quieter station. If it’s one of the units where that possibility does not exist okay they want to terminate 

that person as soon as they possibly can because it’s so expensive to train these students. They would 

rather go for the approach of terminate at the initial training level, we don’t want the person moving 

into an office environment if we don’t think they are going to make it, because that’s expensive. That 

is where the huge expense is, when you have got the OJTI [on-the-job training instructor] sitting with 

the trainee. That’s western Europe, with the exception of France. Why France? Because France’s air 

traffic system is still run by the CAA. The people who work in French air traffic control are, first and 

foremost, civil servants and secondly air traffic controllers. That creates a social situation that is slightly 

different to most privatized air navigation service providers because if a person doesn’t make it as an 

air traffic controller in France they are still a public servant and you still need to find employment for 

them, so there is a slightly different approach in France where they will keep going with a person and 

if worse comes to the worst they are going to end up being an ATC in a desperately quiet station.” 

“There are some parts of the world where countries, like France for example, that have challenges using 

languages other than their own.” 

Southern Europe “In the southern part of Europe, unsurprisingly, it’s a lot more loose with the rules shall we say. I need 

to be careful how I say this because I don’t mean it in a derogatory way because what they do would 

appear to still have good results. But the training environment is a lot looser, a lot more casual, a lot 

less rule bound. The relationship between the instructors and the students still has a hierarchical 
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element to it, but it just seems to me to be a lot more relaxed. Sometimes I wonder how they come to 

the conclusion that someone is competent.” 

New Zealand “I think that [New Zealand] has quite a rigorous system that is probably somewhere between the 

western and northern European system. In other words, I think it is a bit more peer-to-peer. I think it is 

a bit more of the approach of let’s keep going with you as long as you can, and, of course, you are 

component when you are competent and we are willing to stay with you until you are ready. There, 

they have a very similar approach to some of the European countries. They seem to be doing very well 

commercially; they have made a lot of inroads into Vietnam. They have an agreement with one of the 

universities in Puerto Rico. They are commercially very active, and that is interesting because if you 

ever go down there, they actually have a really small operation. But where they seem to sell themselves 

is they say, “we aren’t asking you to bring everybody to New Zealand because, let’s be honest, it’s 

miles away. We will come to you.” And so, they are coming in with their system. They are coming in 

with their staff. They are spending, with their staff and systems, three-four months on site, training 

controllers at a location. That seems to be benefiting them quite a bit.” 
 

There are a few different mechanisms for people to receive ATC training. Some are recruited and trained 
directly by the ANSP who wishes to employ them. Others are recruited by an ANSP or government and 
offered training through externally contracted training. There are also students who enroll in training 
programs like that offered by Interamerican University, the FAA Academy, École nationale de l'aviation 
civile (ENAC), and Entry Point North (EPN). One of the common challenges across the board is recruitment 
of students. This could be a way to initiate discussion with other stakeholders in the ATC training 
community. 

Avenues for collaboration: 

Although there were differing opinions on the FAA’s current role in the harmonization of ATC technical 
training, the consensus is that the FAA is a leader in aviation and its increased involvement in this area is 
greatly desired. The FAA currently leads by example through the implementation of best practices and 
consistent demonstration of skill and achievement in the field of ATC training. However, one interviewee 
pointed out,  

“There are lots of circumstances where [the international community] learns from the United States 
and the US procedure becomes the international procedure. It’s a two-way street and [the 
international community] keeps saying to the US with regard procedures, there are times when 
we’re going to learn from you but there are times when you have to learn from the international 
community as well.” 

Many interviewees echoed the need for the US to be more open to compromise for harmonization in 
aviation to become global practice. However, other interviewees and opinions found in the literature 
favored US standards and regulations to those suggested by ICAO. These opinions came from the Asia-
Pacific, and Middle Eastern regions, which have embraced US practices and procedures in ATM and in 
ATC technical training.  

The FAA has made many positive contributions towards the harmonization of ATC training including 
offering training on newly implemented technology (ex. Rwanda) and building relationships with countries 
not typically communicative (ex. Brazil). However, there are a few areas of improvement that consistently 
emerged during interviews and the literature review. The idea that the FAA does not conform to the 
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international standards set by ICAO and CANSO was a common theme in literature prior to 2015. 
According to several interviewees, the FAA has recently made great efforts to align with international 
standards and procedures as part of a larger effort to create a seamless airspace. The interviewees that think 
the US have not done enough to conform to international standards suggested it is because the FAA will 
not implement practices that could be considered less stringent or safe than the practices implemented by 
the FAA (i.e., naming conventions of instrument approach charts, or specific arrival procedures). One 
interviewee explained, “The US national airspace is a complex system. Over the years, it’s been developed, 
and it’s hard to get people to change and to understand why, if things are working well here, do we need to 
change?” In this case, the FAA may not be able to lead by example and may have to compromise in order 
to demonstrate its commitment to collaboration and harmonization procedures.  

However, progress towards harmonization may be slowed due to poor communication. One interview 
subject said,  

“There is a real tension that exists between the Europeans and the FAA Academy on one issue. 
Where Europeans want to send their experts, the real kind of, deep thinkers in the area, the FAA 
tends to send their marketing people who talk at a very high level. The moment you start talking 
detail, they are lost. If all you ever do is send your marketing people, what contribution are you 
really making? And the sad thing about it is, I know the FAA has the experts.” 

The interviewer then went on to suggest that others in this field would be more likely to engage in training 
discussions with the US if technical experts are sent to international meetings. Other interviewers suggested 
open communication, such as document and curriculum sharing, would improve trust and increase the 
FAA’s influence in the ATC training harmonization discussions. Furthermore, an interviewee stated that  

“sometimes the FAA does not follow international standards in the United States. For instance, 
when they go to states and they offer training they will probably train to the US standards. 
Sometimes those are nonstandard phraseologies and nonstandard procedures, so there needs to be 
a note of caution when anyone goes out of their state, the United States in particular, but it applies 
to everyone. To give you an example, there used to be a taxiing instruction called “Taxi into 
position and hold”, which was used in the US whereas internationally it is “Line up and wait”. That 
is a major difference and it would be horrible- the US have finally changed it and they moved to 
“line up and wait” so this isn’t a problem anymore- but it would have been a great difficulty if the 
US took their local procedure and trained that.” 

A database of stakeholders related to ATC training was created during this phase and organized into an 
interactive map demonstrating partnerships between these stakeholders. Figure 2 is a screenshot of the 
current map, which is available online. The colors code stakeholders by partnership. A single partnership 
can be selected to filter the map and look only at information of stakeholders within that partnership. 
Contact details and websites are given for each stakeholder to make it easy to reach out to new partners. 
Additionally, the map can be filtered by country to see the current partnerships within the ATC training 
community. Appendix 2 gives further insight into what these partnerships entail and how they were 
developed to assist the FAA in determining the most effective collaborations and ways of establishing those 
relationships. The current map includes stakeholders and partnerships found in public documents and 12 
interviews conducted in Phase 1. However, there is limited information available for certain regions, 
especially South America, Asia-Pacific, Caribbean and Africa, which could be explored in Phase 2 to gain 
more insight into avenues of collaboration.   
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Figure 2 Tableau Interactive Map displaying existing partnerships between stakeholders 
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Outcomes and Benefits to the Aviation Community of this work: 

• Leveraging global networks can provide increased collaboration, sharing of resources, and the 
development of global best practices for the development of aviation professionals. This document 
provides a synthesized analysis and review of existing opportunities and new pathways forward 
upon which the global/international alignment of ATC technical training can be furthered. 

• This work explores ATC technical training programs and collaborations around the world to 
provide an understanding of international aviation education practices and identify mechanisms 
and individuals that can be referenced to provide guidance towards advancement.  

• Awareness of the current challenges and barriers to global harmonization can support their 
transcendence 

• Mapping of programs and stakeholders can facilitate interaction with global peers 

Alignment with SOAR Strategic Plan: 

Continued investigation into the dynamics and mechanisms driving global harmonization within ATC 
technical training will enhance the COEs ability to accomplish its strategic plan. Strategic partnerships as 
well as organizational growth cannot be pursued in isolation and global peers must be pursued in order for 
the FAA to retain its global leadership role in air traffic control.  

Relationships with Center of Excellence partners, which seek to implement solutions, and identify future 
research requirements, as well as continued collaboration with strategic partners to develop the FAA 
Enterprise Learning Model to guide technology acquisition, training development, and delivery will be 
stifled through only domestic implementation. The global community must become active stakeholders in 
these efforts so that the FAA can continue to advance the global state of the field. 

The outcomes of this Phase 1 research are in line with the AJI-2 Technical Training Strategy and Roadmap. 
As globalization will continue to impact Air Traffic Management and Safety, the continuation into Phase 2 
and 3 would greatly enhance the ability of the COE to transform ATO’s learning approach to more 
efficiently and effectively provide controllers and technicians with the skills, abilities, and knowledge they 
need when they need it to successfully and safely operate our constantly evolving airspace system.  

Conclusion: 

The analysis presented indicates several concrete actions and suggestions which can lead to increased global 
harmonization within ATC technical training. Developing, furthering, and maintaining close relationships 
and partnership with international groups like ICAO, EASA, and CANSO on harmonizing training can 
serve as a critical mechanism to leading in the field. Within these partnerships, global meetings, and other 
opportunities for interaction it is critical that the FAA sends leaders and experts in the field. Subject matter 
experts, familiar with the scope of work, as well as the ability and platform to follow up on discussion are 
critical for leadership. Involving educationalists and researchers within partnerships, collaborations, and 
conversation who could contribute a deep insight into which training practices are most effective, would 
greatly improve understanding of best practices and the ability to act on findings. For example, sending 
FAA representative, technical experts, and educationalists to work on a Competency framework for on-the-
job training instructor (OJTI) with ICAO would support the advancements of these global mechanisms 
through the leadership of the FAA. Developing relationships and partnerships within regions with 
underdeveloped aviation by disseminating, sharing, and providing guidance through online or in-person 
training resources (ex. videos/instructions on how to use technology, suggested/best practices, assessment 
tools, course outlines) can provide a foundation for strong partnerships and increased global alignment.  
Initializing collaborations in areas where similarities can be highlighted and differences minimized (i.e., 
how to train instructors, train for resilience) can provide an appropriate launching ground for fruitful 
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relationships. Lastly, leveraging and furthering the interactive map developed through this research to 
identify new pathways for collaboration and sharing these research results with ATC training stakeholders 
could strengthen the approach to ATC technical training within the FAA. 

As a whole, there are three main perspectives that operate within this system are shown in Figure 3. The 
FAA and the global community can look upon one another for opportunities, optimization and growth 
within ATC technical training, but must also look upon themselves if advances are to occur. 

 
Figure 3:  Perspectives within Global ATC Technical Training 

 
Future Work: 

The FAA initiated the Global Harmonization and Integration research through Phase 1, with a strategic goal 
of increasing the alignment of the FAA and ATC technical training within the global community. The 
outcomes and opportunities arising from our phase 1 work, which are emerging strongly through systematic 
research, show potential to accomplish the COE SOAR strategic planning goals. The Phase 1 emergent 
outcomes will not advance themselves, nor will the COE SOAR or FAA be able to accomplish them in 
isolation. Success will require the development and support of an international ATC research collaborative, 
hence this Phase 2 statement of work. 

The Global SOAR collaborative will continue to enhance the efforts around Phase 1 outcomes as well as 
develop Phase 3 project outcomes likely to maintain the development of sustainable research and outcomes 
between domestic and international stakeholders. 
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Appendix 2: Detailed findings on Collaborations and exchanges within ATC training 

Collaboration/exchange Stakeholders involved Evolution and Maintenance of collaboration  

Sharing approaches of 
performance 
measurement 

FAA-ATO (Air Traffic Operations) 
EUROCONTROL 

• Joint study initiated in 2015 
• Stakeholders have similar operational key performance areas and indicators, 

so it is mutually beneficial to share information[4] 

Collaborating on 
position staffing model 
for the ATC Workforce 

MITRE, FAA, National Air Traffic 
Controllers Association (NATCA), 

National Academy of Sciences 

• Evaluation conducted in collaboration with MITRE  
• During fiscal years 2013 and 2014, the evaluation of the En Route on 

position staffing model was completed. In fiscal year 2015, the updates and 
recalibrations were made on the model. Shared with the FAA, NATCA, and 
National Academy of the Sciences[18] 

US-India Aviation 
Cooperation Program 

FAA, USTDA, other US government 
agencies and companies, Government 

of India 

• Established in 2007 as a public private partnership, supporting the growth 
of the Indian civil aerospace sector. Encouraging collaborations in the area 
of aerospace tech and best practices[20] 

Air Traffic Control 
Training in Puerto Rico 

FerroNATS, Airways NZ, Universidad 
Interamericana de Puerto Rick (UIPR) 

• Announced at World ATM Congress held in Madrid in March 2015. 
FerroNATS would provide consultancy services in instruction area and 
teaching staff [19] 

CADENA in Latin 
America 

• COCESNA, Dutch Caribbean ANS 
(DC-ANSP), EANA, ECASA, FAA, 

JCAA, IDAC, SENEAM 

• CANSO created CADENA (CANSO ATFM Data Exchange Network) for 
the Americas to improve the safety, efficiency, cost effectiveness and 
environmental sustainability of ATM in Latin America and Caribbean[21] 

Declaration on the 
Africa ATM Safety 

Peer Review Initiative 
CANSO members in Africa 

• Forming teams to conduct peer reviews of each other’s safety management 
systems, with CANSO coordinating the initiative and providing expert 
guidance[21] 
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Trainair Plus Program 
Forum All members of the TPP • Exchanging training best practices[22] 

Developing Countries 
Training Program 

(DCTP) 

Singapore Government, Singapore 
Aviation Academy, ICAO Technical 

Cooperation Bureau 

• Singapore and ICAO jointly established a Developing Countries Training 
Programme (DCTP) in 2001 which is sponsored by the Singapore 
Government and administered by the ICAO Technical Cooperation Bureau 
for specialised training programmes conducted by the Singapore Aviation 
Academy (SAA). The programme which has been awarding fellowships for 
training at SAA since 2001 was further extended and expanded in 2004, 
2007, 2010 and 2013.[23] 

India-AAAE Safety 
Management System 

Training Courses 

AAI (Airport Authority of India), 
AAAE (American Association of 

Airport Executives) 

• AAAE offers courses in India specialized in Safety Management System 
training.[20] 

Study Abroad Program Airways NZ, China (CAUC) 

• Students spend semester in NZ and get full immersion. Also have 
accelerated English program. Do internship with future employment. This 
improves their employments chances- get rated quicker and English is 
improved.[Interview 11]	

Borealis ANS Alliance 

Air Navigation Services Finland Oy 
(ANS Finland), 	

Avinor Flysikring AS, Estonian Air 
Navigation Services (EANS), ISAVIA 

Ltd, Irish Aviation Authority, 
Luftfartsverket(LFV), Latvijas Gaisa 
Satiksme (LGS), UK NATS, Naviair 

• Formed in 2012 when nine northern European ANSPs decided to 
collaborate together in order to derive benefits for themselves and their 
customers. The Alliance is driven by a common vision “To be the leading 
ANSP Alliance that enables its members to drive better performance for 
stakeholders through business collaboration.”[24] 

ATNS Training 
Partnership Customers 

ATNS, Airways NZ, Embry-Riddle, 
ENAC France, Ghana, IATA, ICAO, 
Namibia, SACAA, Seychelles, Sudan 
CAA, Swaziland, FAA Academy 

• Training partnership to create customized courses, develop succession plans 
in ATC training, evaluate current programs, fulfill manpower requirements, 
manage the performance of courses, recruitment into the training programs, 
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Oklahoma create assessments [25] 

UK NATS Clients ferroNATS, Mott MacDonald, ATNS, 
Civil Aviation Affairs (Middle East), 
Dubai Airports, Directorate General of 
Civil Aviation Kuwait, Airport 
Authority Hong Kong, Airservices 
Australia, GAAR (Australia-Asia), 
GVK, Mitsubishi Research Institute, 
FAA 

• Partnership of sorts to try and tackle the most pressing issues in the aviation 
navigation industry[17] 

A6 Alliance DFS Deutsche Flugsicherung GmbH, 
DSNA, ENAV Academy, ENAIRE, 
UK NATS, PANSA, Air Navigation 
Services of the Czech Republic (ANS 
Czech Republic), Letové prevádzkové 
služby (LPS SR, š. p.), Oro Navigacija 

• Alliance aiming is to help drive modernisation of the European ATM 
network within the SESAR programme for the benefit of customers. 
Essentially representing the interests of the ATM industry in the effective 
deployment of technologies and concepts developed through the SESAR 
programme.[26][27] 

• The A6 alliance was founded in 2011 by the six ANSP members of the 
SESAR JU 

• In 2015 PANSA (Poland) became a full member of the A6 Alliance, 
together with the COOPANS Alliance for work associated with 
Deployment Manager and SESAR 2020; and the B4 Consortium for work 
associated with SESAR 2020. The A6 Alliance has also reached a 
collaboration agreement with Skyguide in relation to SESAR 2020 R&D 
activities. 

Eurocontrol Eurocontrol member states • “Eurocontrol came together in 1988 in the ICAO special region 
meeting.” 
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Appendix 3: Detailed findings on Need/justification for global harmonization of ATC training 

Justifying the Need for 
Harmonization 

Example(s) Stakeholders affected 

Implementation of new policy 
and procedure starts with training 

Non-standard practices and procedures can become routine among 
controllers which could conflict with new standards and regulations 
from global ATM harmonization efforts[10] 

 General 

According to a 2016 ICAO air navigation report, stakeholders were 
requesting guidance material, online learning packages, and classroom 
course for coordinated implementation of new performance-based 
navigation (PBN) procedures. [14] 

General 

Ensure a consistent workforce  Difficult to attract skilled technical staff when service is poor 
compared to other countries. [9] 

East African CASSOA: 
Burundi, Kenya, Rwanda, 
Tanzania, Uganda, South Sudan 

As of 2013, on the job ATC training is decentralized and the 
efficiency and quality of training varies by facility. [13] United States of America 

In order for information transfer to be reliable and efficient, exchange 
must be, if not standardized, at least well understood and agreed upon. 
[8] 

CANSO 

Lack of a single regulatory authority implies a requirement for 
harmonization of diverse, but equally valid, operational concepts and 
procedures for efficient regional, cross-border operations. [16] 

Asia-Pacific region 
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Appendix 4: Detailed findings on Best Practices in ATC training 

Best Practice Advantages of practice Example(s) 

Competency-
based training/ 
Outcomes-based 
training 
 

● Curriculum directly relates to job tasks, knowledge, 
skills and training methods needed on the job. [1] 

● Anticipates changes needed in training programs as 
a result of implementation of NextGen functionality 
[1] 

● Allows an organization to identify the gaps in the 
knowledge, skills, and abilities of their staff [5] 

● Promotes “hands on” or local knowledge based on 
skills, observation and monitoring, which leads to 
higher service quality, as well as heightened safety 
and efficiency. [6] 

● Promotes skills, observations and monitoring in a 
given environment - “Airspace Journal Flow 
Management” PG 25 

FAA Order 3000.22, Air Traffic Organization Outcomes-Based 
Technical Training[1]    

Canso recommended competency-based practices for training 
AIS/AIM functions [5] 

Guidelines for competency-based training and assessment were 
developed by ICAO and Next Generation of Aviation Professionals 
(NGAP) [6] 

Cumulative 
grading 

● Increases attrition rate and decreases costs through 
early identification of candidates that need 
remedial training or to be released from the 
program 

In FAA outcomes-based training, students are assessed at multiple 
points, which act as checkpoints 

Training Manuals ● Method of conveying information to an 
international audience 

● Key tool for ANSPs and training organizations to 
reference when implementing harmonized training 

 ICAO released Doc 10056 (Manual on Air Traffic Controller 
Competency-based Training and Assessment) [6] 
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Spending time 
and money on 
recruiting the best 
candidates 

● Reduces training time A report in 2013 recommended controller placement and screening 
programs to improve performance at complex facilities.[13] 

Poorly prepared new hires lead to increased training times[13]  

Refresher 
Training 

● Addresses changes in regulations and procedures 
● Update competencies in accordance with 

technology upgrades, legislation, organization 
structure, benchmarks 

The FAA currently use it through the Flight Deck Training program, 
where controllers experience the ATC communication from the flight 
crew’s perspective by observing a flight via cockpit [1]  

Controllers go through recurrent training every 6 months testing topics 
such as quality assurance and control, and air traffic safety action. 
Collaboration with National Air Traffic Controllers Association [1] 

Training 
Simulators 

● Enable students to see the cause/effect relations of 
situations they will see in their work, allowing 
them to avoid mistakes 

● In relation to ATC, practicing how to deal with 
unpredictable events such as weather, system 
malfunctions etc 

● Don’t have to wait for these opportunities to arise 
in real life, can simulate them anytime and 
multiple times 

Tower Simulator System, developed by FAA Office of Safety and 
Technical Training, have more than 50 installed in 32 locations. 
Support training for 155 airports using hub and spoke arrangement 
(employees travel to these centrally located facilities) - [1]  

Total Control Simulator, designed by Airways NZ, are set up at 
various international training campuses. Intuitive interface, 360 
graphics, dynamic weather effects, easily adaptable exercises, off-the-
shelf components, multiple configurations - [16] 

Airport Control tower simulation at NAV CANADA utilizes 360 and 
310 degrees simulators to simulate real-life feel of ATC. Creates a 
generic airport environment and can replicate various ATC scenarios - 
[17] 

ADI Simulators [18] 
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Regional 
Cooperation 

● Significant for achieving harmonization goals set 
by ICAO 

● Able to tackle issues of mutual interest, such as 
radar service and traffic flow, instead of having 
one stakeholder have a sole responsibility 

EANA (Argentina ANSP) coordinates with Chile to improve the 
Santiago-Buenos Aires traffic flow by establishing radar service in the 
Mendoza FIR - “Airspace Q4 2016” PG 9 

CADENA encourages the exchanging of operational information with 
ANSPs in the Latin American/Caribbean region for safer seamless 
airspace 

SAWG (workgroup of CANSO) recommends this technique of 
“neighbor-to-neighbor” process as traffic density and complexity 
continues to grow. “CANSO Guide to Seamless Airspace” PG 16-17 

English Courses ● English, being the universal language of the 
aviation industry, is crucial for all employees to 
learn.  

● Enhances aviation safety 
● Meets ICAO Level 4 Requirements 

Airways NZ works with customers to implement cost-effective and 
efficient aviation English language training solutions -  

“Airways NZ Aviation English Course Info” 
English as a Second Language program at NAV CANADA - “NAV 
CANADA International Training” 

Aviation English at ATNS South Africa - “ATNS Training Academy 
Brochure” 

Exchange of 
Initial training for 
OJT Training 

● Little to no financial cost for ANSPs providing the 
trainees 

● Mutually beneficial 
● Training centers in select wealthier stakeholders, 

so more comprehensive education with more focus 
on simulations and building of competencies 

Airways NZ collaborates with partners around the globe to provide 
innovation training solutions. In exchange, the ANSP provides OJ 
training and ATC license ratings and validations 
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Successful 
stakeholders 
helping those 
falling behind in 
the aviation 
standards 

● Those that are leading the way are attempting to 
help those falling behind 

● Global harmonization and safety 
● Mutually beneficial for intercontinental and 

international routes 

ICAO’s “No Country Left Behind” attempts to bring all countries up 
to speed at the same time. Countries leading the way like New 
Zealand, South Africa, and Europe are attempting to help those falling 
behind (Africa). 

Study Abroad 
Program 

● Get full immersion into various cultures 
● Opportunity for future employment 
● Exposure to different training style, different 

technologies 

Airways NZ does study abroad program. Main aviation partner is 
China (CAUC). Students spend semester in NZ and get full immersion 
and accelerated English program.  

Sure Select ● Selection tool used to evaluate a prospective 
trainee’s ability to succeed in training 

● Can save money for those that are predicted to not 
do well in the industry 

FAA uses this tool to measure success of prospective trainees 

Controllers 
learning to train 
the next 
generation 

● Much more interest in training 
● Have experiences in the field that they can relate 

and discuss about 
● Will have knowledge that no educationalist will 

have not having experience in the field 

“Generally, [instructors] tend to be controllers that become training 
specialists as opposed to having educationalists who are well versed in 
how to train and teach.” [Interview 3] 

Ihelp ● Helps facilitate harmonization of procedures and 
standards for training/testing facilities around the 
world 

● No need for recertification if going elsewhere  

Eurocontrol and Australian entity that work with ICAO to standardize 
testing facilities. Creates standardized test that can take anywhere in 
the world to become ICAO certified system launched last year during 
general assembly of ICAO; 40 or 50 testing centers in program - done 
under supervision of ICAO. Model adopted and needed for ICAO 
endorsed certificate to go anywhere in world to access local authority 
to work. - “Interview 5” 
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Information 
Management 
Database 

● Enables streamlined management of Air 
Traffic Management related info and its 
information exchange among multiple 
stakeholders 

● Can include aeronautical, meteorological, and 
flight info for seamless regional collaborations
  

SWIM (System Wide Information Management) key to ATM 
modernisation in both US and Europe “NextGen and SESAR 
Harmonization doc” 

CADENA partners connecting to FAA’s Traffic Flow Management 
System via SWIM “Airspace Q4 2016” PG 17 
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Appendix 5: Detailed findings on Challenges and shortcomings within ATC training 

Challenge Example(s) Recommended solutions from 
literature and interviews Stakeholders impacted 

Ensuring a stable 
ATC workforce 

In 2006 there was a shortage of well-trained ATC. 
In next 10 years, FAA expects to lose over 1600 
controllers to retirement, promotions [3][1] 

Increase efficiency of ATC training 
using adaptive task selection. [3] General 

Trainees working in En Route facilities take 
longer to certify than those working in Towers. [1] 

Hire workers in advance of need so 
they are trained in time to meet 
demand. [1] 

FAA 

Imposed retirement ages (60 years) eliminates 
experienced technical staff/instructors from the 
workforce prematurely. [9] 

No recommendations given. 

East African CASSOA: 
Burundi, Kenya, Rwanda, 
Tanzania, Uganda, South 
Sudan 

Recruitment and training of ATC can be limited 
by government financial restraints [11] No recommendations given. General 

Limited Financial 
Resources  

Competency-based training is resource intensive 
in the set-up phase. [6] 

Only use competency-based training 
when appropriate. [6] 

Small organizations/regions 
with limited financial and 
educational resources 

ATCs have lower quality training and are not 
overseen by experienced and properly trained 
supervisors. [7] 

No recommendations given. Africa 
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Many East African states don’t have adequate 
tools, equipment and facilities due to financial 
constraints. [9] 

No recommendations given. 

East African CASSOA: 
Burundi, Kenya, Rwanda, 
Tanzania, Uganda, South 
Sudan 

Disparity in 
technology 

Disparity in technology is a threat to collaboration 
in ATC training [15] No recommendations given. General 

There is no transfer of information from sector to 
sector because there is so much radio congestion 
[7] 

No recommendations given. Africa 

There is a lack of landline communication 
between ATC centers and other facilities, 
inhibiting the exchange of information [7] 

No recommendations given. Africa 

Lack of extensive landline telephone system has 
people calling ground-based communications via 
cell phone [7] 

No recommendations given. Africa 

Variation in 
policy and 
procedure 

Financial circumstances and specific local 
requirements play a role in what ATM technology 
is used and the workforce that runs it [6] 

 Need flexible regulations that make it 
easier for unique regions to apply 
instead of a “one-size-fits-all” 
regulation. [6] 

European ANSPs 

East African states understand and interpret 
international standards and regulations differently. 
[9] 

No recommendations given. 

East African CASSOA: 
Burundi, Kenya, Rwanda, 
Tanzania, Uganda, South 
Sudan 

“There are national differences in policy on the 
range of ATC jobs that each individual controller No recommendations given. General  
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should be qualified to do, which are reflected in 
the forms and duration of training.” [10] 

“[Conforming to international standards] is a 
challenge for all states, and for various different 
reasons. For example, a state that is not as far 
developed may have trouble implementing some 
of the higher-end CNS solutions that are out there 
like surveillance or systems- their system is just 
not dense enough or not complicated enough so 
they could do with simpler soultions.”[Interview 
8] 

  

Cultural and 
Language 
barriers 

U.S. AIP is only published in English, whereas the 
AIP of Mexico is only published in Spanish. [8]  No recommendations given. United States, Mexico 

On the job 
training 

It is difficult to create a realistic and practical 
learning environment in refresher training if not 
sequenced correctly. [12] 

Have controllers complete a practical 
exercise before the start of refresher 
training to ensure they are evaluated 
on their skills when dealing with a 
totally unanticipated event. [12] 

Europe 

Instruction not 
given by 
educationalists 

There are limited and outdated resources for 
training on the job instructors the skills and 
techniques required to teach others. [13] 

No recommendations given.  United States of America 

Disparity in units 
of measurement 

A survey was released to CANSO members in 
June 2009 and results highlighted that there is still 
a mix of systems using metric and imperial units 
of measurement, specifically in the oceanic and 
remote areas. [8] 

	
No recommendations given. CANSO 
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Appendix 6: Interview Roles 

Primary Interviewer 
• Primary communicator with interviewee. Performs most of talking, ask most questions. Welcomes, 

discusses consent, IRB, research dynamics etc. 
• Have interview protocol and questions present, ask the interviewee if they have had time to review 

the questions. Discuss how we will not be asking all of the questions. 
• Initialize call - Record data on laptop (transfer and delete data immediately) 
• Record data on phone (transfer and delete data immediately) 
• Takes some notes, mostly is present on call and listening 

 
Secondary Interviewer 

• Performs background overview of interviewee institutions, history, etc. 
• Ask follow up when necessary, can interject and speak 
• Record data on device (transfer and delete data immediately) 
• Have interview protocol and questions present 
• Suggests next questions 
• Takes notes, deep listening 

 
Third Interviewer 

• Suggests follow up questions to secondary 
• Does not speak, listens, takes notes, passes information to first and 2nd roles 
• Performs background overview of interviewee institutions, history, etc. 
• Somewhat of an initial analysis as the interview is being conducted 
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Appendix 7: Interview Protocol 

 1.) Globalization – interaction with and perception of international counterparts.  

• How has globalization impacted the way that you interact with your international peers?  

• Has culture or different norms played a part in any safety scenario?  

2.) Technology – hardware and software tools in training and practice.  

• How would you describe the state of technology used to train your ATC?  

• Does the technology that you were trained to use differ from what you use in practice?  

3.) Curricula – training materials including multimedia and hands-on opportunities.  

• What is your experience in the classroom/training seminars?  

• What are the instructional materials used during training?  

4.) Partnerships/Collaboration – as found within one country and internationally.  

• To what extent do you partner with other institutions?  

• Can you describe any collaborating partners?  

5.) Dissemination – distribution of materials and information between counterparts.  

• What is your process for generating your standards?  

• Do you mirror standards of another institution?  

6.) Professional Development – improving and refreshing skill sets.  

• What types of professional development have you previously experienced?  

• What on-going professional developments are you required to do?  

7.) Research – to assess current state of affairs and to determine areas of improvement.  

• What research performed on the learning outcomes, methods, etc. for your ATC training?  

• How has this research influenced your training and practice?  

8.) Policy – local and international guidelines, enforcement, etc.  

• Who dictates policy? Who enforces the rules?  

• Do other governing bodies dictate your policies?  
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Appendix 8: Instructions on Navigating the Tableau Map 

The tableau map of aviation training partnerships can be found at the following URL:  
https://public.tableau.com/profile/alyssa4543#!/vizhome/12062017/Dashboard1?publish=yes.  
 
Figure A.8.1 is a screenshot of the dashboard, where the map indicating the location of important 
stakeholders is located in the top right. These stakeholders are marked by dots which are color 
coded by partnerships they are involved in. The common partnerships corresponding to each color 
are listed to the right of this map. Below that list is a drop down menu to focus on partnerships 
existing in specific countries and on the bottom left of the dashboard is a table showing expanded 
information for each stakeholder. To view detailed information about a certain stakeholder, click 
that stakeholder on the map. The table below the map will show all the contact information found 
during the first phase of research about each stakeholder. To determine what stakeholders you wish 
to view or contact, you can filter the map by partnership or country. To return to the full map after 
filtering, use the undo or rest buttons. These buttons are located in the lower tableau bar on the 
dashboard and are highlighted and labeled on Figure A.8.1. 

 
Figure  A.8.1 Screenshot of tableau dashboard with reset and undo buttons highlighted in red and 

labeled 
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Filtering by partnership: 
To filter by partnership, simply click the partnership you wish to view in the partnership menu and 
a box will appear as depicted in Figure A.8.2. Click the keep only message in the top left corner 
of the box and the map will show only the stakeholders who participate in that partnership, which 
is shown in Figure A.8.3.  To view all partnerships again, either click the undo button or the reset 
button located in the bottom grey tableau bar.  

 
Figure A.8.2. Screenshot of Tableau dashboard highlighting how to filter by partnership 

 
Figure A.8.3 Screenshot of map showing only stakeholders associated with the A6 alliance B4 

membership 
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Filtering by country: 
If you wish to see all the partnerships/stakeholders in a specific country, use the country selection 
drop down menu to select the country you wish to view. Figure A.8.4 shows how this function 
works with the United States as an example. To view all countries, click the (All) option at the 
very top of the list. 
 

 
Figure A.8.4 Screenshot of map showing only stakeholders in the United States 
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Appendix 9: Research Team 
Researchers from The Ohio State University and Drexel University have collaborated to perform this work.  

Principle Investigators: Dr. David A. Delaine, serving as Principal Investigator on this research, has 
substantial international experience and research expertise to successfully lead this proposal. As an active 
member for 8 years within the International Federation of Engineering Education Societies and currently 
serving as Vice-President of the organization, the PI exhibits advanced cultural competence displayed by 
abilities to speak four languages, extended periods living abroad, and continued action within international 
education.  Additionally, the PI, through his research in boundary spanning has utilized and researched the 
development of global educational networks and utilized the research methods proposed. As an Assistant 
Professor at The Ohio State University Department of Engineering Education, a newly formed department, 
he strives to creatively impact society through investigating the intersections of engineering, education, and 
social need through research on community engagement and collaborative processes within informal 
learning. He has obtained a Ph.D. in electrical engineering from Drexel University, in Philadelphia, USA 
and served as a Postdoctoral Fulbright Scholar at the Escola Politécnica da Universidade de São Paulo. Dr. 
Delaine is a co-founder and past president of the Student Platform for Engineering Education Development 
(SPEED). His research laboratory aims to support an inclusive, global pipeline of STEM talent and to unify 
the needs of the engineering education stakeholders in order for engineering education to more accurately 
reflect societal needs. Diversity and inclusion, university/community engagement, informal learning, action 
research, and student led initiatives fall within the scope of his academic endeavors. 

Dr. Adam K. Fontecchio, serving as Co-Principal Investigator on this research, has a long, active history of 
educational and outreach activities.  He is currently PI on an NSF STEM GK12 grant focused on integrating 
the NAE Grand Challenges into high school curricula, a grant that funds 10 graduate student Fellows each 
year, and is also PI on a Department of Education GAANN grant.  He was also the PI on an NSF Nanoscale 
Undergraduate Education award (NSF EEC-0532499). Dr. Fontecchio is a Co-PI on four NSF awards 
including his position as Director of Graduate Fellows on a previous NSF GK-12 award (DGE-0538476), 
which funded 13 graduate fellows from traditionally underrepresented backgrounds (8 women and 5 
minorities out of a total of 21 GK-12 Fellows) and his role as Co-PI on an NSF Discovery K-12 grant. Some 
of his other educational activities include serving as Senior Investigator in the Drexel NSF IGERT Program 
(with more than 45 Fellowships having been awarded), Senior Investigator on 2 NSF REU programs; Senior 
Investigator on 2 NSF RET programs; mentoring more than 10 high-school students in his research lab 
through the Drexel Summer Mentorship Program; serving as Project Manager for the Rhode Island Council 
on Education’s Project Comet Chasers (an activity which earned the PI a Certificate of Special 
Congressional Recognition from the US House of Representatives and a Citation of Excellence from the 
RI House of Representatives); and working with inner city students in the Brown University/NSF/MRSEC 
Urban Scholars Training Institute. 

Senior Investigators: Dr. Seth Young, A.A.E., CFI, is the Director of The Ohio State University’s Center 
for Aviation Studies.  Dr. Young is on the faculty of the OSU College of Engineering as the John McConnell 
Chair of Aviation and Associate Professor in the Department of Civil, Environmental, and Geodetic 
Engineering with a courtesy appointment in the Knowlton School of Architecture’s Department of City and 
Regional Planning.  Dr. Young is also the Associate Director of Aviation and Aerospace Policy with the 
Battelle Center for Science and Technology Policy Research at the John Glenn College of Public 
Affairs.  Dr. Young has been with Ohio State since 2008. Dr. Young’s teaching and research interests are 
in airport and aviation system planning, design, operations, and management. He has nearly 20 years of 
experience in academia and industry focusing on issues of site selection, infrastructure planning, capacity 
and delay estimation, airside and landside operations, security policies, engineering, and financing of civil 
use airports. Dr. Young has published numerous journal articles in the aviation field and is a co-author of 
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the industry’s leading texts on airport planning, design, and management. Dr. Young is an active participant 
in aviation research and professional committees with the American Association of Airport Executives, the 
Florida Airports Council, and the National Academies Transportation Research Board, where he serves as 
outgoing Chair of Committee AV020 – Aviation System Planning. Dr. Young holds a Ph.D. In Civil and 
Environmental Engineering/Transportation and an MS in Industrial Engineering /Operations Research from 
the University of California, Berkeley, and a B.A. in Applied Mathematics from the State University of 
New York at Buffalo.  Dr. Young is an Accredited Airport Executive with the American Association of 
Airport Executives and holds an instrument-rated commercial airplane and seaplane pilot’s license and 
certified flight instructor certificate from the U.S. Federal Aviation Administration. 

Dr. Ellen Bass is a member of the editorial board for the journals Human Factors, IIE Transaction on 
Occupational Ergonomics and Human Factors and IIE Transactions on Healthcare Systems Engineering. 
For over 30 years she has focused on decision support and training tools in air transportation systems.  For 
example, she supported the development of air traffic control software as a system engineer where she 
developed the operational concepts, requirements specifications, and the user documentation for adapting 
several functions that defined the human-computer interface.  She also was the technical leader of the 
adaptation system engineering team. Bass supported development of the Center-TRACON Automation 
System at the NASA Ames Research Center.  She helped to determine how to assess the Final Approach 
Spacing Tool, an aid for terminal area ATC.  She also helped to develop a training methodology for the 
Traffic Management Advisor, a tool that aids traffic managers.  She has a private pilot license and extensive 
observational experience of air transportation personnel. She has made jump seat observations of flight 
deck operations of a major domestic airline and on the job observations of commercial airline and regional 
flight dispatchers, commercial airline meteorologists, and tower, Terminal Radar Approach Control 
(TRACON), and enroute air traffic controllers. 

Research Support: Dr. Alyssa Martin is the Assistant Director of Assessment at Drexel University’s Center 
for Advancement of STEM Teaching and Learning Excellence (CASTLE). She coordinates data collection 
and analysis for CASTLE projects and disseminates assessment results through written and oral 
communication. She supported this research initiative by transcribing interviews, performing a literature 
search, coding raw data, compiling and organizing the raw data into tables for the Appendices, compiled 
database of stakeholders, developed interactive map of stakeholders and acting as a key contributor to the 
final report writing.  

Dr. Greg Bixler, P.E. is a Senior Lecturer in the Department of Engineering Education at The Ohio State 
University. He has extensive experience in humanitarian engineering and appropriate technology 
development, which includes traveling to 19 countries. He supported this research initiative by helping to 
create the interview research protocol, conducting interviews, coding raw data, analyzing data, and 
reviewing the final report. 

Brian Strzempkowski is the Acting-Associate Director for the Center for Aviation Studies at The Ohio State 
University. He oversees daily activities of the Center, to include business operations, curricula matters, and 
outreach initiatives. He is an FAA certificated flight instructor, and supported this research by providing an 
aviation perspective during the interviews, data analysis, and review of the report. 

Undergraduate student researchers performed literature searches, were coders of raw data, compiled data 
for appendices, compiled database of stakeholders. Rohan Sheth, is a sophomore studying Logistics/ 
Aviation Management through the Fisher College of business. His professional interests include network 
planning, revenue management, qualitative and quantitative data analysis, project planning and 
implementation, and airline/airport operations. Wilson Flores	 is a graduating senior studying Aerospace 
Engineering with a minor in Aviation at OSU. After graduation, he plans to pursue a Ph.D. in Aerospace 
Engineering, specializing in spacecraft dynamics and controls. 


