Page 15 of 122

Regulatory CONSIAINTS ........coocciiiiiiieee e 62

Alternative ISD MOAEIS ... 62

Dick and Carey’s Systems APProach ..........ccccceeiiiieeiiiiiiiee e 63

Successive Approximation Model (SAM) ......c.oeviiiiiiiieiiiieee e 63

Agile Learning Design (ALD) ......ueieviiiiiiiieeeee e 64

ALGLLLLE e eaeann 65

1o £ 0 PP P PPPPPRPPPPPPPPRPRPN 66

RaPid MOAEIS ... 67

Literature SearCh SIrategy..... ... i 69

Y= (T o) IO 1 (= 4 - U TR 69

ST 10 0=V 74
Chapter 4: Discussion and CONCIUSIONS...........ccuuiiiriiee i ssccee e e e e e e e s er e e e e e e s e aanes 75
D= o 13 T o S 75

(070} o o] 1113 o] o 1SR 80
Chapter 5: RECOMMENAALIONS...........uiiiiiiiie e e s e e e e s s e e e e e e s s s st rereeaaaeeaaanns 83
I o B L= (=T =T o (o] PRSPPI 93
F Y o] o LT a0 D (T PP PP PP PPPRPRPPPPRN 101
A: TTHP Task 10: Alternative ID Models SUIVEY ..........eeeviieiiiiiciiieeieeeee e 102

B LiSt Of DEFINILIONS .....eiiiiieeiiiiieeiee ettt e e e e s e e e e e e e s e snnbeaeeeeaeens 110

C: AJI-2000 SOP ISD PrOCESS .....uvviieeiiiiiieeeiitieteeaassiteeesassteeeessnsseeeesasseeseaasseeeessnssesesanns 115

D: Flight Plan Data (60004723) ILT Project Schedule.............ccocuvvviiiiiieeiiiieee e, 116

E: SBS Fundamentals (68000398) WBT Project Schedule...........cccccceoeiiiiiiiiieninenn, 117

F: JO 3000.22A Requirements Checklist for Technical Training...........cooeccvveievieeennnns 118

G: JMA ADDIE and SAM Development Hours / Course HOUT............ccooviiieeiiiiieeenee 120

H: Proposed AgIle AJI-2 PrOCESS ....coviii ittt e e e snnraane e e e 121

I: Researchers’ BIOQraphi€s ....... ..o n s aen e 122

REDACTED FOR PUBLIC DISSEMINATION



Page 28 of 122

Figure 1. Research activity flowchart. ATO = Air Traffic Organization. COE = Center of
Excellence. ID = Instructional Development.

Sources of the data. The data collected and reviewed during Phase 1 consisted of
government furnished information (GFI) from AJI-2000, relevant FAA orders/standards,
observational data from validation testing, and interview and survey response data from FAA
AJI-2 managers and ISS leads. The GFI documents included current guides, templates,
checklists, evaluation forms, and worksheets used during the design and development of
occupational training for AT controllers and TO technicians. They also included completed
documentation and deliverables for instructor-led training (ILT), web-based training (WBT), and
blended courses developed using the current ID process, and FAA evaluations of a small
number of courses developed using prior and current ID processes. Opinion data were collected
from a joint interview of AJI-2 ISS managers and online surveys of ISSs/ID leads working for
AJI-2000 and at the FAA Academy. Observational data were collected during on-site visits of
two separate validation events. The first was an alpha test of four recurrent courses (WBT) and
the second was a first course conduct (FCC) of a blended course (WBT and ILT components).
Examining document data, interview data, survey data, and observational data provided
different perspectives, each a counterbalance to the other. This allowed alternative
interpretations and greater insight into the 1D practices of interest.
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Interview and survey data collection. The ISSs from AJl 2100, FAA Academy (AMA)
400, and AMA 20 were purposely selected to complete a survey because their occupational
expertise is instructional systems design and they use the AJI-2000 ISD process routinely in
their jobs. They were asked to complete an online survey administered through Survey
Monkey® seeking their knowledge, experience, and opinions about ID models and processes
used for developing technical occupational training for the ATO.

The survey tool, as shown in Appendix A, included both quantitative and qualitative
items. Although a pilot study was not conducted to validate the instrument, SME feedback (and
approval) was sought on the initial instrument (Babbie, 2013). The draft version was emailed as
a Microsoft Word® file to the Technical Monitor (TM) to review and to distribute to his AJI-2
managers and the Professional Association of Aeronautical Center Employees (PAACE) union
representatives for their input. Their recommendations included (a) clarifying instructions and
vocabulary on a couple of items, (b) including item rationale and response relevance (i.e., why
each question was being asked and how the information would be used in this study), (c) and
instrument availability and completion time. All of the feedback was incorporated and the final
instrument was again sent out for review and approval before the survey was created in the
Survey Monkey® account of the School of Graduate Studies at ERAU.

The TM emailed the web link and password for accessing the online survey to the
population of ISSs and ID leads, 16 people in all. The hyperlink was active for approximately
two weeks. The solicitation and reminder emails included the survey instructions and the
deadline for completing the survey. Although the survey asked for the participants’ contact
information in case any response clarification was needed, no follow-up contact was made with
the survey participants, excluding regular contact with the TM who had participated.

Two AJI-2 ISS managers were interviewed in person together by both researchers. The
interview session was semi-structured—they were asked the same questions as the items in the
online survey—but they were free to elaborate as desired and respond to follow-on questions.

Only the researchers had access to the raw data. The response data were stored in the
researchers' password-protected computers and a private folder in Microsoft SharePoint®, the
University’s cloud-based document management and storage system that requires
authentication to access. The researchers maintained the confidentially of each participant's
name and contact information, including not disclosing this information in this report. The
researchers deleted the raw data and the personal information of the participants from all
storage devices after delivering this final report to the FAA.

Observational data collection. The researchers observed the alpha test for web-based
training (WBT), equivalent to a course walkthrough (CWT) for instructor-led training (ILT), as
well as a first course conduct (FCC) for a blended course (ILT and WBT components). These
on-site observations occurred in November 2017 and January 2018, respectively.

Literature review. The data collected during Phase 2 came from primary and secondary
literature retrieved from online databases. This systematic literature review involved searches of
education-related databases using multiple search strings to identify relevant sources
(Beecham, Baddoo, Hall, Robinson, & Sharp, 2006) Results were filtered to only include full-text
articles written in English language and published anytime from 1997 through 2017 or 1999
through 2017, depending on the limitations of the database. The titles abstracts, and key words
of the search results were reviewed for relevance to the research questions. After this initial
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search, papers were selected for further screening if they provided the ID model, context
(education/training setting or site), and audience (targeted learners/trainees). The model and
site could be provided explicitly or implicitly, but the preference for the model was an operational
definition in accordance with this perspective: “An ID model should contain enough detail about
the process to establish guidelines for managing the people, places and things that will interact
with each other and to estimate the resources required to complete the project” (Gustafson &
Branch, 2002, p. 4). Both researchers independently reviewed each article to confirm its
gualification for inclusion. An article was selected if it provided the ID model, setting, and
audience. The inter-rater reliability was approximately 90 percent agreement. For each
discrepancy, the researchers discussed their rationale and came to a consensus to either
include or exclude the paper. Next, each researcher independently coded the selected articles
and manually recorded the results in a Microsoft Excel® spreadsheet. Then both researchers
conferred on the coding results until consensus was reached.

Case success method. Adapting Brinkerhoff's (2003, 2005; Toister, 2016) case
success method, we used the following steps to identify, critically appraise, and synthesize the
best current practices for developing occupation education and technical training:

1. Formulate the review questions based on what is relevant to the desired ATO goals
and outcomes. Develop a qualitative review protocol describing the analytical processes,
including defining the purpose, target site, source sites, databases, citation indexes,
bibliographic software, coding (screening) categories, a priori decision criteria (for rater
reliability), and best-practice components and subcomponents.

2. Conduct a literature search and download the citations to the bibliographic data-
collection tool.

3. Apply inclusion and exclusion criteria to the studies to screen for relevance; cite
reasons for exclusion.

4. Generate a report of the full-text articles, abstract the data, and synthesize the
studies.

5. Interpret the findings using a contrast and compare strategy, and prepare final
(written) report.

Categorization of best practices relies on the type of evidence used to support them.
Such evidence can rely on either human judgment in the forms of authoritative opinions of
SMEs or on statistical procedures measuring efficiency and productivity. There are many
definitions for best practices, but the one provided in the seminal work by Overman and Boyd
(1994) is often cited (Vesely, 2011).

Evidence-based best practice (EBBP). This term refers to best-practice exemplars
supported primarily with empirical evidence (Bretschneider, Marc-Aurele, & Wu, 2001).
Nonparametric data envelopment analysis (DEA), quantile regression analysis, and ratio
analysis are the common statistical methods for measuring process inputs/outputs. While DEA
is the preferred method of measuring relative technical efficiency and is more rigorous than
regression or ratio analysis, it does have limitations that are important to acknowledge.

REDACTED FOR PUBLIC DISSEMINATION



Page 31 of 122

Best practices (BP). This term refers to high-impact exemplars supported with
gualitative evidence based upon a preponderance of expert opinions (Bardach, 2003). This
category includes best practices that have withstood the test of time.

Promising practices (PP). This term refers to creative or innovative practices supported
with qualitative evidence that are not BP exemplars (Bardach, 2003). This category includes
emerging practices that are either not in wide use or have not yet been studied sufficiently and
reported on in the case literature.

Evaluation strategy. The evaluation strategy relied on case success analysis
(Brinkerhoff, 2003, 2005; Toister, 2016) to identify best practices in the literature. The objective
was to identify the (a) process components and elements that contribute to the desired
education or training outcomes; (b) aspects of the context (setting) that facilitate transfer to
different contexts; and (c) factors that are necessary for sustainability of the instructional
development process. This required developing (a priori) best practice criteria, attributes, and
indicators based on ISO 9000 Quality Management (QM) principles (International Organization
for Standardization, 2015).

Criterion 1. Process continuously results in high-quality training or education.

Attribute 1. Effectiveness: Process results in the desired education/training outcomes.

e Indicator: Users state training is relevant and accurate (QM principle 1 Customer
focus, ISO, 2015).

Attribute 2. Decision Making: Process supports efficient and effective ID decisions.

¢ Indicator: Decisions are fact-based, targeted, and correct (QM 2 Leadership &
QM 7 Relationship Management, ISO, 2015).

Criterion 2. Process is transferable or generalizable.
Attribute 1. Scalable: Process can meet different sized needs of an enterprise.

¢ Indicator: Leverages resources to fulfill development requirements (QM 3
Engagement of People, ISO, 2015).

Attribute 2. Flexible: Process accommodates users.

¢ Indicator: Responsive to emergent needs of users and continual improvement
(QM 6 Evidence-based Decision Making & QM 5 Improvement, 1ISO, 2015).

Attribute 3. Visible: Process stages and steps are accessible by all stakeholders.
¢ Indicator: Project status is visible (QM 3, ISO, 2015).

¢ Indicator: Management process is described (QM 4 Process Approach & QM 5,
ISO, 2015).
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Criterion 3. Process is sustainable.
Attribute 1. Simple: Process is easy to implement.

¢ Indicator: Time to learn is relatively short (QM 3, ISO, 2015).
Attribute 2. Rapid: Process is not constrained arbitrarily.

¢ Indicator: Minimizes production, speed to market (QM 4 & QM 5, ISO, 2015).
¢ Indicator: Optimizes size of the operations team (QM 4 & QM 5, I1SO, 2015).

Attribute 3. Efficient: Process optimizes technical resources.

e Indicator: Adaptable resource utilization.
¢ Indicator: No redundant or unnecessary approvals (QM 4 & QM 5, ISO, 2015).

Hierarchy of evidence. Informed by Bretschneider, et al. (2001), Bardach (2003), and
Vesely (2011), Table 2 identifies the scale used for ranking practices from the literature.

Table 2

Scale for Coding Best Practice Evidence

Exemplary Adequate Some Minimal No
Evidence Evidence Evidence Evidence Evidence
5 4 3 2 1
Summary

The purpose of the content analysis was to identify ID models, processes, and practices
used by comparable organizations to the ATO, entities within industry and government adhering
to stringent safety, security, and regulatory policies for the design and development of their
occupational education and training. Data mining key databases and online repositories for case
literature, and coding and analyzing the selected literature attempted to capture quantitative
support for identifying EBBPs and qualitative support for identifying BPs and PPs. Given the
large volume of education literature, the search timeframe was from 1997, which began the rise
of the Internet and its widespread use in distance and online education, through 2017.
Delimiting the domain of cases defined a complete set, approximating “completeness”
(Bretschneider, et al., 2001, p. 312), a condition of comparability. Additional study delimitations
included the education databases and other primary and secondary sources that offer relevant
full-text content. This comparative analysis only included cases that pertained to the systematic
planning and procedures for “designing, developing, implementing, and evaluating instruction”
(Seels & Richey, 1994, p. 31).

Surveys of ISSs and ID leads from AJI-2100 and the FAA Academy and interviews of

AJI-2100 managers provided additional insights. Items on current ID processes and historical
practices provided context for findings in the relevant literature. Training and experience
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demographics provided insights into the acceptance and future implementation of
transformative changes related to the AJI-2100 ID process. This qualitative approach permitted
a systematic assessment of the strengths and weaknesses of ID processes (Brinkerhoff, 2003,
2005), thereby providing a pragmatic lens to evaluate current practices at the ATO.
Observations of validation events provided insight into the efficiency and effectiveness of the
collaborations among stakeholders and the inputs and outputs of AJI's ID process. Contrasting
and comparing ID practices, including associated decision-making, and identifying relevant
exemplars provided a framework for identifying efficiencies and inefficiencies between ID
approaches.
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Chapter 3: Results

This chapter presents the results from our formal analyses of the government-furnished
information (GFI), interview and survey data, personal discussions with AJI managers and ISSs,
and the literature synthesis. It has two main sections that correspond with the two phases of the
study. The first section provides a general description of each phase of the AJI-2000 ID
process, including the stakeholders and development documents and vendor deliverables.
These descriptions provide the site context for contrasting and comparing best practices
screened from industry and government sources in the literature that are presented in the
second section.

In Phase 1, the focus was on the ID process used by ATO, seeking to understand the
organizational structure, purpose, mission, regulatory requirements, and ID process. This
entailed a thorough examination of the related data, including the relevant GFI, such as orders,
standards, procedures, guides, templates, and project schedules created or provided by the
FAA. The next research activities included surveys and follow-up interviews of the ISSs under
the FAA Technical Training Development & Curriculum Group (AJI-2100) and at the FAA
Academy. These data furthered understanding of the ID process by revealing perceptions and
practices not discernable in the GFI.

The FAA'’s Technical Training Directorate (AJI-2000), as illustrated in Figure 2, is
responsible for creation and maintenance of all national education and training policies for ATO
safety and technical training (FAA, 2015b). The Development & Curriculum Group (AJI-2100)
under the authority of AJI-2000 designs, develops, and maintains the following four types of
training:

e Qualification for new hires,

e Proficiency encompassing Recurrent, Refresher, Supplemental, and Skill
Enhancement Training (SET),

¢ Remedial for correcting documented deficiencies in performance, and

¢ Recertification for demonstrating currency requirements (FAA, 2015b).

The ATO offers three types of training events: courses, workshops, and informational
briefings. Table 3 provides descriptions for each type.
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Types of Training Events

Course Workshop Briefing

A training event structured
by measurable objectives

A training event structured by

measurable objectives that is An organized body of

Description that is designed for a designed for a particular :nformatlon delivered to
. : : earners.

particular target audience. target audience.

Performance Provide practice and/or _ _ _ _ _
Purpose . hands-on activities for skill Disseminate information.

improvement/change. . o

improvement or acquisition.

Type Instructional. Experiential. Informational.
Instructional . .
Objectives Required. Required. Recommended.
Structure Obijective driven. Obijective or activity driven. Objective or activity

driven.

Evaluation of

Required for technical

Required for technical

Required for technical

Training content and instructional ~ content and instructional content and instructional
Materials design. design. design.
Includes interaction via Includes interaction such as
Interactivity exercises, case studies, hands-on activities, Little or no interaction.
scenarios, etc. opportunities to collaborate.
Written and/or Assessment of objectives is
Assessment performance tests for all recommended; there may be No testing or feedback.
designated objectives. subjective feedback.
Validation Required. Recommended. Not Applicable.

Note. Adapted from “Air Traffic Organization Outcomes-Based Technical Training National Policy” (JO
3000.22A), 2014, p. 11. Copyright 2014 by the Federal Aviation Admiration.

There are different delivery modalities for courses and workshops. The following list
provides definitions for the five modes of learning (FAA, 2000).

Instructor-Led training (ILT): This is the term for foundational instruction delivered in
a physical classroom.

Web-Based Training (WBT): This is the term for instruction delivered online in the
FAA'’s electronic learning management system (eLMS).

Part Task Training (PTT): This is the term for equipment training provided through
the physical mock-up of specific elements of the real equipment.

Structured On-the-Job-Training (SOJT): This refers to structured training providing
direct experience delivered by a qualified individual in the work environment.
Simulation (SIM): This is the term for training consisting of familiarization,
instructional, and evaluation exercises designed to allow the developmental/CPC-IT
to apply the basic skills and knowledge gained during instructor-led/situational
training.
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A blended or hybrid course may include any combination of ILT, WBT, PTT, and
simulation instructional elements or events. Although WBT can be instructor-facilitated or self-
directed, the FAA does not list any instructor-led WBT in its technical training curriculum for AT
controllers or TO technicians at this time. Conversely, ILT may include web-based elements,
simulation training, or both to enhance learning (AJI-2000, 2016b).

The FAA Development & Curriculum Group Manager (AJI-2100) can receive course
development requests from several areas within the ATO (see Figure 2). During the Planning
phase, the Curriculum Architecture (CA) Team (AJI-2130) completes the Preliminary Analysis
Report (PAR) to determine if training already exists or if similar pre-existing training is available
for identifying job specifications and job task data. This joint review involves a key-word search
and obtaining consensus on the alignment of the knowledge, skills, and abilities (KSASs) to the
job tasks that are the target for the training (D. Talkington, personal communication, February
15, 2017). Once the PAR is completed, the AT/TO Requirements Teams (AJI-2300/AJI-2400)
determines the specific training requirements with the requestor (customer) and the other
stakeholders. Then the Requirements’ team sends the training proposal, requirements, and
PAR to the Development Team (AJI-2120). The AJI-2120 Manager reviews the documents and
provides comments. Upon FAA approval of the documentation and allocation of funding for
either an internal task order or external contract, the actual ID process begins.

Director for Technical Training
Director for Safaty (AJI-2000)

0
(AJ11000)

IV _‘ pnon l Deputy Director for Technical
(AJ1-1000) puty Die

raining
(AJI-2000)

I I 1 1 1 1
R“"‘"f‘:j‘;_:::‘&;]c‘m“p _‘ Salety Services Group Development & Planning & Tools Group Training Policy & Training Palicy &

{AJI-1500) __||  Cumiculum Group — (AJ2200) Programs Group (TO) Programs Group (AT)
(AJI2100) -2300) (AJK )

Safety Sarvices Support Planning & Analytics
(Air TrafficMSS) Toam D TR ki -
(AJI1510) Anz120) (Ab2210) Trairing Policy & Training Palicy &
1 Requirements Team (TO) Requirements Team (AT)
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Figure 2. AJI organizational training-development task flow. Adapted from “AJI-2 Organizational
Chart.” Copyright 2017 by the Federal Aviation Administration.
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The AJI-2000 ID projects are highly prescriptive because they must comply with the
requirements in “Air Traffic Organization Outcomes-Based Technical Training” (JO 3000.22A)
(FAA, 2014a) and other FAA orders and policies specified by AJl. Each project has an
Integrated Project Team (IPT) comprised of a FAA Project Lead or Project Manager (PM), an
AJI-2100 Instructional Design (ID) Lead (or more ISSs depending on the scope of the project),
an AJI-2220 Project Manager (PM), an AJI-2300/AJI-2400 Requirements Lead, one or more
Subject Matter Experts (SMESs), and the external Vendor contacted to create the training
solution. Per JO 3000.22A, the IPT adheres to the prescribed steps within each phase shown in
the AJI-2000 ISD Process flowchart (see Appendix C). Activities within these steps include the
use of specific developmental guides, templates, and checklists to ensure the technical quality
and instructional soundness of the training products. For example, the IPT uses JO 3000.22A
Requirements Checklist for Technical Training (Ballentine, n.d.) to ensure each new course
development is in compliance. In addition, the FAA Requirements and Project Leads must track
and enter the milestones, deliverables, and other key information in the Project Status Reporting
Tool (PSRT), which provides continuous project status visibility to the Safety and Technical
Training Groups’ team managers within AJI-2120, AJI-O, AJI-2320, and AJI-2330 (AJI-2000,
2016a).

Project Phase 1. AJI-2100 ID Process Analysis

The “AJI-2 Safety and Technical Training Standard Operating Draft Procedure” (SOP)
(AJI-2000, 2016b) provides specific requirements and guidelines for ordering, contracting,
planning, developing, and maintaining outcomes-based technical training for controllers,
technicians, and engineers. To ensure this technical training complies with FAA policies,
standards, and recommended practices, AJI-2000 adheres to a close approximation of the
ADDIE model, called the P-ADDIE-M model, for developing training. Figure 3 is a depiction of
the process from the AJI-2 Training Guidance Background (2016a) and Figure 4 depicts the ID
process as described in the SOP (AJI-2000, 2016b). The AJI-2000 adheres to four systematic
processes or phases for developing training: Analysis, Design, Development, and Validation.
While this ID process approximates the ADDIE model, AJI-2000’s current ID model diverges
from the traditional model in several important aspects. First, the Validation phase includes a
Course Walk-Through (CWT), Operational Try-Out (OTO), and First Course Conduct (FCC)
(see Figure 4). Second, the Maintenance (M) phase (course updates) follows the Project
Initiation phase (see Figure 3 & Appendix C). However, these activities occur in the
Implementation and Evaluation phases, respectively, of the ADDIE model.
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= ™
Requirements Needs Assessment
\ i J Preliminary Analysis
- - 5 Analysis Guide
: | : Analysis Report Template
[ Maintenance ] T Analysis | TDP Template
)\ F
Evaluation Design Design Guide
L CDG Template
Evaluation Guide
Evaluation Report Template
[ Implementation } [ Development }
Testing Guide
Tools: A — Test Blueprint Templates
Errata Sheet e Test Blueprint Job Aid
Checklists Validation Guide | |
Review Sheets Validation Report Template Lesson Plan Template
QC Checklists Validation Rubric

Figure 3. Systematic development process and documentation used by AJI-2100. TDP =
Training Development Plan. CDG = Course Design Guide. QC = Quality Control. From “AJI-2
Training Guidance Background,” 2016, p. iii. Copyright 2016 by the Federal Aviation
Administration.

There are additional differences between the phases described in the AJI-2000
guidance. Figure 3 uses ‘Requirements’ and Figure 4 uses ‘Planning’ to identify the Contract
Action phase. The titles of some of the documents and deliverables differ as well. Figure 3
includes use of the Evaluation Report Template but Figure 4 includes use of the Errata
Workbook. The Evaluation Report Template is probably a typo and should be titled Validation
Report Template (D. Talkington, personal communication, April 28, 2017). In addition, the JTA
and Media Analysis are not in Figure 3 while they are in Figure 4. Because they inform the
training content, instructional strategies, and delivery mode, including them in Figure 3 should
be helpful. The main observation is lack of consistency within and between ID documentation.
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Development Guides, Deliverables, and Tools Used by AJI-2000

Guides Deliverables Tools
Analysis Analysis Report Preliminary Analysis
¢ Job Task Analysis ¢ Job Task Analysis Analysis Report Template

e Media Analysis
e Other Analyses

e Media Analysis

e Audience Analysis

e Content Gap Analysis
TDP

TDP Template

Design
¢ OB Training
* Objectives

CDG
e Qutcomes/Objectives
o Assessment Strategy

CDG Template
ILT Course Templates
WBT GUI Templates

« Assessment Strategy e Instructional Strategy ~ Errata Workbook
e Instructional Strategy e Course Design Table
Testing Written Tests Blueprint Job Aid

e Testing Standards

Performance Tests

Written Test Templates

@ Performance Test Templates
§ Development ILT Lesson Plans Quality Control Checklist
a ILT Presentations (eLMS Content Integration Tools)
L ILT Student Guides ILT Instructor Lesson Plan Template
8 ILT Handouts/Refs Errata Workbook Template
< WBT Storyboards
WBT Programming
WBT Source Files/Codes
Videos
Exercises
Validation Validation Report Validation Rubric
e Validation Process ¢ Validation Activities Validation Report Template
« VValidation Criteria « VValidation Criteria Errata Worksheet
Validation Guide e Recommendations Technical Accuracy Review Sheet (SME)
CWT Materials Instructional Review Sheet (ISS)
OTO Materials Observation Design Review Sheet
Training Alignment Checklist
Formatting Checklist
First Course Conduct Materials
CDG Alignment Checklist
Evaluation Evaluation Report Evaluation Report Template
. *Evaluation Activities e Evaluation Activities Validation Rubric
¥ e Evaluation Criteria « Evaluation Criteria Validation Report Template
3 « Recommendations Errata Worksheet
a Technical Accuracy Review Sheet (SME)
5 Instructional Review Sheet (ISS)
= Observation Design Review Sheet
‘—ﬁ Training Alignment Checklist
b Formatting Checklist

First Course Conduct Materials
CDG Alignment Checklist

Note. ILT = Instructor-Led Training. WBT = Web-Based Training. TDP = Training Development Plan. eLMS =
eLearning Management System. SME = Subject Matter Expert. ISS = Instructional Systems Specialist. OB =
Outcomes-Based. CWT = Course Walkthrough. OTO = Operational Try Out. Adapted from “AJI-2 Training Guidance
Background,” 2016, p. iv. Copyright 2016 by the Federal Aviation Administration.
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Production effort (time) varies depending on the type of training, its complexity
(requirements), delivery method, and the amount and quality of vendor and FAA resources.
Tables 5, 6 and 7 provide the activity estimates and the mid development hours typical of both
industry and the FAA.

Table 5

REDACTED

Note. REDACTED

Table 6

REDACTED

Note. REDACTED
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Table 7

REDACTED

Note. REDACTED

Typically, a field manager in AT or in TO recognizes an opportunity, problem, or need
and makes a diagnosis that some sort of training is an appropriate solution. The request then
goes to the Training Policy & Programs group under AJI-2000. When the Technical Policy &
Requirements Team receives the training request, they perform a needs assessment that
begins with answering the following basic questions:

e Who (e.g., developmentals, Certified Professional Controllers, technicians,
supervisors) and where (e.qg., facilities, Academy, Academy/Tech Center) are the
workers that need this instruction?

¢ What tasks in terms of knowledge and skills do the learners need to learn?

How does the learner perform those tasks?
¢ What training delivery methods are best (e.g., ILT, WBT, or blended)?

The Requirements Team answers these questions for courses and workshops based on
the Significant Safety Issue ldentification (FAA, 2014a; 2016). As described in the Analysis
Guide (AJI-2000, 2016c), the PAR provides information about training, including a job task
listing, a DIF Analysis (the acronym for Difficulty, Importance, and Frequency of the tasks to be
learned or performed), and performance proficiency (novice, intermediate, advanced, or expert
level) requirement for each job task. It also includes a list of other courses that address the
specified topic. Four types of information are provided in a PAR:

e Review of the Training Proposal (TP),

e Next Generation Air Transportation System (NextGen) Strategic Training Needs
Analysis (STNA), if applicable,

e training data about the job tasks from the Curriculum Architecture (CA) based on
the TDP, and

¢ data from existing courses covering the same job tasks.

Once this initial planning is complete, project control transitions to the IPT in the Analysis phase.
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Analysis phase. The ID process begins after the Contract Action phase, also called the
Planning phase. It is the first phase of the ID production model. Its purpose is to identify the
“tasks, skills, and knowledge to be trained, the outcome and objectives needed to achieve it,
and a clear description of the learners who will receive the training (FAA, 2014a, p. 24). This
includes determining an appropriate ISD approach or delivery modality.

The IPT holds a kickoff meeting, which usually runs three days. During the first two days,
the FAA’s Project Lead (PL), Requirements Lead, ISS Lead, and SMEs review the JTA for the
specific development project. Figure 4 shows an excerpt of PAR data for a weather information
course. Education is knowledge oriented and training is task oriented, but technical training
develops both knowledge and skills. The JTA includes the following, at a minimum:

e Starting with the high-level job tasks presented in the PAR and drilling down to the
level needed to develop the training,

e Aligning the appropriate knowledge and skills from the preliminary analysis with the
identified job tasks, and

e Aligning delivery methods with the job tasks (AJI-2000, 2016Db).

Activi
Sublfy Unicos g Recommended
w7 q Task Statement pL | DP | 1 F S Delivery Method
Activity ID B (SME)
Task =
Sub- . .
== SA39 Process Tower weather information 2124 4 3 PTT
Activity
Task T142 Receive Tower weather condition updates 2 2 4 4 3 PTT
Task T143 Disseminate Tower weather condition 2 2 A 5 3 PTT
updatesl
Task T144 Process s‘lgnlflcantTowerweather 3 3| a|a 2 PTT
information
Average DIF-P 3 2 4 4 3

Figure 4. Excerpt from a preliminary analysis report. SA = Sub Activity. T = Task. DL = Difficulty
to Learn. DP = Difficulty to Perform. | = Importance. F = Frequency. PTT = Part Task Training.
From “Analysis Report Guide,” 2016, p. 7. Copyright 2016 by the Federal Aviation
Administration.

The IPT performs a media analysis to determine the appropriate delivery method for the
instruction (e.g., audio, video, simulation, classroom, blended). The eLearning Media Guide
(AJI-2000, 2014) provides suggestions for the delivery approach based on the instructional
needs, including explanations of engaging versus interactive learning approaches (see Figure
7). Although the PAR includes a preliminary decision about the delivery method and media, the
workgroup reviews the suggestions to ensure they are appropriate based on the available
technology platforms and various multi-media tools. Then the workgroup agrees on the delivery
of the instruction; ILT, WBT, or a blend of ILT and WBT (see Appendix C). The excerpt from a
Final Analysis Report (AJI-2000, 2016d) in Figure 6 shows more detail with the suggested
delivery method now included.
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K8.1 WBT
SA39 Process Tower weather information 2| 2] 4] 43 [k83 [ska7 Video Demo

T142 Receive Tower weather condition updates 2 2 4 4 |3 K8.2 [Sk48 WBT

Log in to weather reporting system

Gene_rate \_-reather report

Figure 5. Excerpt from a task analysis. T = Task. K = Knowledge. Sk = Skill. WBT = Web-Based
Training. PTT = Part Task Training. From “Analysis Report Guide,” 2016, p. 7. Copyright 2016
by the Federal Aviation Administration.

The SOP (AJI-2000, 2016b, p. 22) states that the Vendor submits a Project
Management Plan, Project Schedule, and Errata Sheet(s) in the Contract Action Phase. The
Project Task Order or Contract identifies these items as project deliverables with specific
timelines for delivery, so the FAA cannot require a Vendor to deliver them until the Task Order
or Contract has been initiated (G. Sanders, personal communication, April 23, 2017).

Distance Delivery Approach| Classroom

Technology Platform Delivery Format
WET or CEI
— Self-Paced
Levels 1,2, or 3 Y
Virtual Classroom -
Virtual University — Facilitated |
Blended
. . Fideli
Simulation - ide ity

High, Med, or Low

Audio
Video
Information

Tools =

Collaboration

Figure 6. Media selection process. From “Analysis Report Guide,” 2016, p. 10. Copyright 2016
by the Federal Aviation Administration.

According to the Analysis process described in the draft AJI-2 SOP (AJI-2000, 2016b),
the analysis includes tasks and skills analysis, content analysis, front-end and GAP analysis
using the job task analyses for controllers or technicians, as appropriate. After collecting the
data, the Vendor synthesizes the results in the Draft Analysis Report.

The AJI-2100 ISS Lead is responsible for providing ID oversight and recommendations.
Upon completion of the analysis, the Vendor uses the Analysis Report Template to complete a
Draft Analysis Report (AJI-2000, 2016d). The Vendor then submits it to the FAA for review by
the IPT, SME’s, and others as needed. Time allotted for these reviews is typically between 5 to
10 business days, but varies depending on the extent of the reports and number of FAA
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personnel involved in the project and the size of the final product. The AJI-2100 ID and
Requirements Leads consolidate the comments (feedback) from the reviews in the Errata
Workbook (AJI-2000, n.d.c), and then returns this worksheet to the Vendor.

If the Analysis Report indicates the need for a change in the project scope, AJI-2100
initiates the Scope Change Process described in the SOP (AJI-2000, 2016b), as illustrated in
Appendix C. If no scope change is required, the Vendor responds to the FAA’s feedback by
making appropriate changes in the Analysis Report and then documenting the changes made
and revisions not made and why in the Errata Workbook. Next, the Vendor conducts a Quality
Assurance/Quality Control (QA/QC) review of the Analysis Report prior to submitting the Final
Analysis Report to the PL. The ISS Lead and the Requirements Lead ensure that the errata
comments were completed and then recommend approval to the Team Managers.

There is considerable inconsistency between the Analysis Desigh Guide and the Draft
SOP. The Design Guide has more detail. Consequently, either the Draft SOP (AJI-2000, 2016b)
or the Design Guide (AJI-2000, 20169) needs revision for consistency in both the sections and
their nomenclature.

Design phase. The Design phase is the second ID process. Its purpose is to produce a
roadmap or “blueprint for instruction” (FAA, 2014a, p. 25). Activities in this phase are dependent
on the results from the Analysis process, specifically, information about the targeted job tasks,
knowledge, and skills from the JTA (FAA, 2014b) and from the Analysis Report (AJI-2000,
2016d). Execution of this phase is to adhere to the Project Management Plan (PMP) and the
work breakdown schedule in the Project Plan or schedule developed by the Vendor during the
preceding Contact Action phase (FAA, 2016a). The Design activities formally begin after the
Team Managers approve the Analysis Report.

All of the design and development guides fall under JO 3000.22A (FAA, 2014a). A
Course Design Guide (CDG) is required for courses and workshops, but is not required for
briefings. The deliverables from the Vendor include the completed CDG (AJI-2000, 2016f) and
sample user interface/templates for WBT or course templates (sample instructor-, student-,
presentation templates), and additional supporting course templates as appropriate for ILT.
Deliverables for blended training—instruction that incorporates both self-directed/paced and
instructor-facilitated delivery modalities—includes all of these documents as appropriate. The
Design Guide (AJI-2000, 20169) explains strategies for writing the (a) course outcome and
objectives based on Bloom’s taxonomy; (b) knowledge and performance assessments; and (c)
learning approaches and tactics for the particular audience (participants), application (job
performance), and proficiency level. To ensure consistency and completeness of the design
plan, the project workgroup uses the CDG Template (AJI-2000, 2016f) to inform the
development of the course templates, specifically the Lesson Template Instructions (AJI-2000,
n.d.f) for both ILT and WBT. The workgroup also uses the eLearning Media Guide (AJI-2000,
2014) when developing WBT.

The FAA Development Team (AJI-2120), Requirements Team (AJI-2320/2420), and
Vendor develop the CDG— master plan for the training development—in cooperation with the
SMEs. It provides the structure and flow of the training and includes the following information:

¢ all learning outcomes and knowledge and performance objectives,
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the length of the training units (in hours),

an outline of the technical content,

the chosen delivery method,

types of media, assessments, and learning types,

ID notes, and the

references used in and for the lessons in the curricular unit (AJI-2000, 2016b).

The project workgroup revises the CDG template throughout the entire ID process so that it
always matches the current state of the instructional product (course or workshop).

The SMEs and IPT review all of the course templates and provide feedback in the Errata
Workbook (AJI-2000, n.d.a) for the Vendor to implement. Once all of these templates and
documents are ready for approval, the IPT reviews them. If not acceptable, the IPT provides
additional feedback for revision on the Errata Worksheet. After making the necessary changes
in the documents, the Vendor seeks IPT acceptance again and then the Managers’ approvals.

A scope change may become necessary when the change requests affect the project
timeline or delivery schedule and cost. The Scope Change Process, as described in the AJI-2
SOP (AJI-2000, 2016b), is validated by the PL and/or the IPT. Once the revisions (or scope
change) are accepted, revisions are made by the Vendor, and the final versions of the CDG and
course templates are accepted by the IPT and approved by the Managers, the development
process can begin.

Development phase. The Development phase is the third ID process. Its purpose is to
create “learning materials to execute the strategy described in the design plan” (FAA, 2014a, p.
25). In this phase, the Vendor, in cooperation with the SMEs, develops the instructor guides,
lesson plans, presentation documents, tests, handouts, and participant materials in accordance
with the CDG (AJI-2000, 2016g). Vendor deliverables include the Lesson Template Instructions
(AJI-2000, n.d.f), and the testing templates; namely, the Test Blueprint — Written Test (AJI-2000,
n.d.i) for ILT and/or the Test Blueprint - Performance Test (AJI-2000, n.d.h), as explained in the
Test Blueprint Job Aid (AJI-2000, n.d.g). The Requirements Lead ensures technical accuracy
and completeness, including inclusion of GFI where applicable and the ISS Lead ensures
instructional soundness of the deliverables. These leads consolidate their feedback on the
Errata Worksheet and give it to the Vendor to inform revisions to the training documentation and
deliverables.

Instructor-led training (ILT). The Vendor develops the draft instructor guides and
presentation materials with SME support using the Lesson Template Instructions (AJI-2000,
n.d.g) and the Test Blueprint; Written Test Blueprint Instructions (AJI-2000, n.d.l) for knowledge-
based assessments and Test Blueprint: Performance Test (AJI-2000, n.d.k) for performance-
based assessments. The lesson plans outline the content, interactivity, instructional graphics
and any supplemental resources/references for the instructor or participants.

The Vendor develops the training in accordance with the CDG approved in the previous
phase. The AJI-2100 ISS Lead ensures the training is instructional sound. The AJI-2300
Requirements Lead ensures the content is technically correct. The IPT, including the SMEs and
stakeholders, review the guides and ensure that GFl is included, as needed. Minimum review
time is usually not less than five (5) business days but can vary depending on the scope of the
project, size of the lesson plan, course length, and number of SMEs and FAA personnel
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involved in the review. The AJI-2100 ISS Lead and AJI-2300 Requirements Lead consolidate
similar feedback and submit the feedback to the Vendor.

Once approved, the Vendor finalizes the instructor guides and presentations, and then
submits these materials to the IPT for final review. Once the IPT accepts them and the
Managers approve them, the Vendor develops draft Student Guide Materials (SGM) to include
Testing and/or Performance Blueprints using the Test Blueprint Job Aid (AJI-2000, n.d.j). The
Vendor submits these files to the IPT for review. The AJI-2100 ISS Lead and AJI-2300
Requirements Lead consolidate similar feedback and follow up on inconsistent / contradictory
feedback to ensure alignment and then submit the comments to the Vendor. The Vendor
incorporates that feedback, finalizes the SGM and Testing and/or Performance Blueprint(s), and
conducts a QA/QC in preparation for the Validation phase. The Vendor provides the following
deliverables during this phase:

Instructor Lesson Plans and Presentation Materials
Student Guides and Handouts/References

Test Blueprint and/or Performance Blueprint (if applicable)
Videos (if applicable)

Exercises

Errata Sheet(s) (AJI-2000, 2016b, p. 34)

—

Web-based training (WBT). For WBT, the Requirements Lead must complete and
submit the ATO eLMS New Item Form (AJI-2000, 2016a, 2016e) to the FAA’'s eLMS
representative. The Vendor, with SME support, develops drafts of the storyboards, including
screen captures of samples of the graphical user interface (GUI) and supporting course
templates, as appropriate. These drafts undergo review by the IP. According to AJI-2000, n.d.a,
each reviewer records feedback in the errata workbook and then that information is
consolidated by the ISS in a single Errata workbook. The Validation Rubric (AJI-2000, 2016m)
may be used by the ISS, SME, and others during evaluation to determine if the training matches
the related analyses and the CDG; thus, meeting the validity requirements as specified in JO
3000.11A. After the Vendor revises the drafts based on the feedback received, the IPT reviews
the final storyboards. Once the IPT accepts and the FAA Managers approve them for the
Course Walk-Through (CWT), the Vendor develops a draft version of the programmed WBT in
the FAA's staging eLMS, which includes video content and the Test Blueprint or Performance
Blueprint (instructional materials), as appropriate. This programmatic version of the training
undergoes quality review by the ID and Requirements Leads. Then the Vendor implements the
change requests, documenting what changes were and were not made and why in the Errata
Worksheet. This finalizes the Development activities, which means the WBT is ready for the
Validation phase. At this point the Project Manager, ISS Lead, and Requirements Lead verify
the logistics for the Alpha and Beta testing with the IPT, additional AJI-2 personnel as needed,
students, and other stakeholders.

Validation phase. The Validation phase is the fourth ID process. Its purpose is to
“validate the effectiveness of the instruction and its learning application to the job tasks” (FAA,
2014a, p. 25). Validation incorporates formative and summative evaluations. The former refers
to “methods undertaken during training development (forming) that determine the technical
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