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Section 1:  Introduction


In a previous effort (Phase 1) performed for the Transportation Management Pooled-Fund Study, a document entitled Guidelines for TMC Transportation Management Operations Technician Staff Development was developed.  The primary output of this document is a set of requirements matrices (tables) which show the relationships between traffic management center (TMC) functions and tasks, and the knowledge, skills, and abilities (KSAs) required to perform the tasks.  The objectives of this initial effort were to provide a method to support operating agencies and contractors in:

· Identification of operations personnel KSA requirements associated with typical TMC functions and tasks.

· Identification of operations personnel training requirements based on the KSA requirements.

· Development of operations personnel position descriptions and job classifications (entry level, full performance, and advanced) based on the tasks the operator is required to perform.

· Making TMC staffing and design decisions based on operations personnel KSA requirements.

The goal of this Phase 2 effort is to use the materials from the initial effort to develop an interactive software tool (Task 6.D) to facilitate the above objectives.  In addition to the software tool, a stand-alone document will be produced under Task 7.B; this document, entitled TMC Operator Requirements and Position Descriptions, will be a revision of the Phase 1 document on which this effort is based
.  
The present document provides the results of an analysis of the Phase 1 documentation, characterizing the content of the initial documentation according to its usefulness in the software tool, and identifying whether modifications are necessary prior to inclusion in the software tool.  Also provided is documentation of gaps in the Phase 1 material that must be filled to support the tool functionality.  Suggestions and recommendations for revising and updating the Phase 1 documentation are provided, along with recommendations on the structure, content, and format of the interactive software tool.  Although the material provided in Phase 1 can readily be manipulated to provide output for the first three objectives (of the Phase 1 effort), it lacks specifics for facilitating staffing and design decisions; thus, within the scope of this effort, the last objective will only be indirectly addressed by the interactive tool.

Section 2:  Use of Phase 1 Material in Interactive Tool


The interactive tool is envisioned to offer two methods for accessing the content of the Phase 1 material:  

· Following a guided, step-by-step dialog that follows the process specified in the Phase 1 material, culminating in such products as position descriptions and training plans for TMC operators, and 

· Browsing and searching the material as a reference document.    


The majority of the Phase 1 content will be used in the tool without modification other than formatting and structuring to meet the needs of the tool.  As a part of the formatting and structuring, obvious errors in the Phase 1 material will be corrected, such as errors in punctuation and grammar, erroneous section references, and incorrect page references in the table of contents.  A representative list of these errors is provided in Appendix A.

The bulk of the material used to support the step-by-step dialog will come from the following four sections of the Phase 1 material:

· Section 3.1 – Provides the list of 16 TMC functions

· Section 5 – Provides step-by-step instructions for writing position descriptions

· Section 6 – Provides model training plan and supporting materials

· Appendix B – Provides the tables of tasks and KSAs


Additional content provided as background material or help system content will come from the following sections:

· Section 2 – Provides TMC operations terminology

· Section 3.2 – Identifies the process for differentiating tasks from integral functions

· Section 4.1 – Defines the terms “knowledge”, “skill”, and “ability”

· Section 4.2 – Provides a description of experience levels

· Section 4.3 – Provides justification for the advanced level Traffic Management Operations Technician (TMOT)

· Section 7.5 – Provides an evaluation approach for developing job classifications

· Additional material, as deemed relevant, from the remaining sections

· Appendix A – Provides a listing of job titles for which job descriptions were reviewed

· Appendix C – Describes how critical definitions were developed

· Appendix D – Describes how the TMC functions were selected

· Selected Transportation Management Center (TMC) Position Descriptions (documented in TMC_Position_Descriptions.doc) – Provides a representative sample of position descriptions

Section 3: Gaps in and Planned Additions to Phase 1 Material

While some Phase 1 material will 
be used in its current form, some will also be enhanced to provide additional content needed by the interactive tool.  These content gaps, if filled, will extend the capabilities of the tool and provide additional supporting material.  There are also gaps that can be characterized as oversights or incompleteness in the material; these gaps do not necessarily inhibit the tool functionality, but perhaps provide a limitation in the output.  The gaps in the Phase 1 material will be addressed in two stages.  Stage 1 is the development of material within the scope of the proposed work.  Planned 
material development for Stage 1 includes:

· An introductory chapter

· A glossary

· A list of acronyms
· Documentation on how to use the KSAs in position descriptions

· An enhancement that enables the user to define additional paragraphs (e.g., working conditions or tools and equipment used) to be included in the position description output

· Some additional background guidance on writing position descriptions (e.g., what they are, typical content, amount of detail to include, etc.)

· Some templates and explanations of approaches to writing position descriptions with different slants, such as focusing on the activities to be performed versus the expectations of the employee in the designated position

· Additional material, as needed, to support tool functionality (e.g., training development)

· Specific topic examples and supplemental information (e.g., how to distinguish functions and tasks, how to determine if a new function or task needs to be added, simple guidance on selecting KSAs for added tasks, and how to assess skill level)

· Function and composite task definitions
Stage 2 is the development of material that is beyond the scope of the proposed work, but could be added in a future enhancement of the tool.  Potential 
material development for Stage 2 includes:

· Information regarding more generic KSAs
· An enhancement to develop matrices to cover other positions such as maintenance technicians, engineering support, system administrators, clerical, supervisory, and management personnnel
· Descriptions of different training methods, steps for tailoring a training program, and methods of measuring retention and transfer of training
· Training materials to cover other positions such as maintenance technicians, engineering support, system administrators, clerical, supervisory, and management personnel

· Information needed for decision making in personnel selection, the process for decision making and staffing, and the process for comparing attributes of a person applying for a job with the required skills specified in the job description

· Information addressing the issue of whether KSAs can be (or are) automated, and the impact that has on staffing decisions
Stage 1 Material Development

The existing Phase 1 reference document will be supplemented by the addition of an introductory chapter, as well as a concise, overall summary of the material aimed at the target audiences of this interactive tool.  These items were reflected as a need in many of the Phase 1 review comments.  In addition, a glossary and list of acronyms will be developed.

The largest leap that must be made from the Phase 1 documentation to the development of position descriptions in the interactive tool has to do with how to use the KSAs in the position description.  Although the steps are clearly defined for using the matrices to obtain a list of KSAs for inclusion in a position description, there is no guidance on how to actually input that information into the position description.  The instruction in the Phase 1 material is to simply compile the list.  A position description is more than a list of KSAs, however, and the list that results from use of the matrices will need to be formatted and organized in such a way that it can be used to develop a proper position description.

In addition, given the material available in Phase 1, and the fact that many facilities will have their own requirements for information to include in position descriptions, the best this tool can do based on the existing Phase 1 materials is to generate a portion of a position description that includes a description of tasks and/or KSAs.  An enhancement that will be provided within the scope of this effort is the ability for users to define additional paragraphs (e.g., working conditions or tools and equipment used) to be included in the position description output (further discussed in Section 4).  We will also include some additional background guidance on writing position descriptions (e.g., what they are, typical content, amount of detail to include, etc.).  Through research of industry best practices, we will also provide some templates and explanations of approaches to writing position descriptions with different slants, such as focusing on the activities to be performed versus the expectations of the employee in the designated position.


There are other gaps not specifically associated with generating position descriptions.  Material to support tool functionality will be provided through such content as Section 6, which provides a model training program (including Tables 3 to 7).  This content, however, seems to assume that full performance and advanced level hires are receiving a promotion within their facility, and does not account for new hires to these positions from outside the region who may require some of the background included in the entry level training requirements.  This gap will be met with the addition of a statement to this effect in the documentation, and perhaps an accommodation in the tool itself to address this deviation when appropriate.

In general, it is anticipated that there will be many content areas in which the user (or reader) may like to see an example or more information about a topic.  We will develop the examples and provide additional information, as possible within the scope of this Phase 2 effort.  Examples of areas for which help will be provided include:

· How to distinguish functions and tasks

· How to determine if a new function or task needs to be added

· Simple guidance on selecting KSAs for added tasks

· How to assess skill level

Examples and materials for help topics will be taken from the existing documentation, developed based on our existing knowledge, or developed through additional research.


An additional gap that was identified is the lack of definitions for the functions and composite tasks.  It is important that all users of this tool making human resources decisions have the same understanding of the inputs.  These definitions will be developed based on our understanding of the Phase 1 materials and will be refined and finalized through a review process with FHWA.

Stage 2 Material Development


Although the Phase 1 material provides information regarding TMC-related KSAs, it does not provide any background on basic KSAs and does not reference classically defined KSAs such as Fleishman’s list of 37 human abilities.  Generic activity group tables are provided, but these are not truly generic, as they are tailored to the TMC domain.  Provision of information regarding more generic KSAs may help TMC managers put into perspective the capabilities required to perform a job.  It could also be used to more readily characterize KSA requirements for additional positions, such as maintenance technicians, engineering support, system administrators, clerical, supervisory, and management personnel.  Another tool enhancement would be to develop matrices to cover these positions, and include the capability to generate additional types of position descriptions in the tool.

The Phase 1 documentation provides a model training program, providing an idea of the types of information that may be included at different experience levels.  It does not, however, provide any guidance or steps to further develop and customize the training plan.  Additional material will be developed to describe different training methods, steps for tailoring a training program, and methods of measuring retention and transfer of training.  Also, as for the position descriptions, material will be developed for a training program to cover other positions such as maintenance technicians, engineering support, system administrators, clerical, supervisory, and management personnel.


The Phase 1 materials do not fully address the fourth objective, namely, to make TMC staffing and design decisions based on operations personnel KSA requirements.  Additional information could be provided regarding the information needed for decision making in personnel selection, the process for decision making and staffing, and the process for comparing attributes of a person applying for a job with the required skills specified in the job description.  Further information will be provided to address the issue of whether KSAs can be (or are) automated, and the impact that has on staffing decisions.

Section 4:  Recommendations on Structure, Content, and Format of Interactive Tool


The Phase 1 material will be included in the tool as background material.  The material will be provided in its original form, with the exceptions described in Stage 1 of Section 3 in this document.  Parts of the Phase 1 material will be extracted, reformatted as necessary, and used as content in the tool itself; throughout the tool, there will be links to this background and explanatory material.  Supplementary content will include a glossary and a list of acronyms.


The basis of the tool functionality is the step-by-step process for writing TMOT position descriptions provided in the Phase 1 documentation.  Users will first be presented with some sort of introduction to the tool, along with access to the reference materials, help content, and glossary.  From this “home” page, users will be able to access the step-by-step dialog, which will initially provide the opportunity to select the TMC functions that are relevant to the TMC of interest (and define new functions, if desired), as well as specify whether functionality is current or planned for the future.  Subsequently, a list of composite tasks for those functions will be presented, and the user will select the desired tasks (and define new tasks, if desired).  Once composite tasks are selected, discrete tasks will be displayed for selection.  Again, the user will be provided with the opportunity to add new tasks.  Whenever new discrete tasks are defined, the user will need to add the relevant KSAs for each new discrete task.  Based on the selection of functions and tasks, KSAs and/or training requirements will be displayed.  Each KSA will be annotated with the frequency with which it is associated with the selected tasks.  The user will then select the KSAs of interest for inclusion in the position description.  Additionally, the user will have the opportunity to define additional materials for inclusion in the position description, and will be provided with multiple output formats to select from when generating the position description.


The sample interface screens shown in Figures 1 through 7 provide only a notional representation of how the tool will function and the interaction that will be required of the user.  Specifics of the tool design (e.g., implementation of navigation) will be determined, in part, through a user-centered design process.  Further elaboration of functionality and appearance will be made in Task 3, Functional Requirements Development; Task 4, Software Architecture and Requirements; and Task 5.A, Prototypes/Preliminary Design.
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Figure 1:  Home page.  Users can access background materials and all other tool components.
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Figure 2:  Select applicable functions from base list of 16, or go to “define new function” screens.

Figure 3:  Prioritize selected functions.
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Figure 4:  Select applicable composite tasks from base list, or go to “define new composite task” screens.
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Figure 5:  Select applicable discrete tasks from base list, or go to “define new discrete task” screens.
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Figure 6:  Display KSAs, along with frequency data, based on selected functions and tasks.
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Figure 7:  Select and order the sections that will appear in the job description.
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Section 5:  
Phase 1 Document Revision Summary


This document describes material that will be developed to support the software tool.  Some of that material will be developed for use solely in the tool.  Other material will be added to the document Guidelines for TMC Transportation Management Operations Technician Staff Development in a revision to be entitled TMC Operator Requirements and Position Descriptions.  This supporting material will enhance the existing document and provide a better understanding of the process on which it is based, as well as how it will be used by traffic management practitioners.  This section identifies the specific document changes that have been identified.  Other changes are to be determined (TBD), and will develop along with content development for the software tool.  (Note that the intent of this deliverable was to identify content gaps and to determine how the Phase 1 material could be used in the software tool.  A thorough analysis on a chapter by chapter basis of specific changes to be made has not been completed.  It will be done as new material is developed and integrated into the document revisions.)  Additional documentation errors are noted in Appendix A.  Known changes are as follows:
· The document title will be changes to TMC Operator Requirements and Position Descriptions.
· Revision of chapter and section titles will be considered.  Title changes are planned for the following (new titles are TBD):
· Chapter 2, TMC Operations Terminology (chapter to be completely revised)
· Chapter 4, Traffic Management Operations Technician Human Resource Requirements
· Section 4.2, The KSA Levels
· Section 4.3.3, Guidelines (Procedures and Policies)
· Section 6.3, Generic Activity Group Tables
· The table of contents will be corrected and updated
· References to the document as a guideline will be removed.
· References to performing this process for other TMC positions will be removed.
· Chapter 1
· This chapter will be completely revised.  A preliminary outline is provided in Appendix B.
· Objectives will be revised.
· Background material related to national architecture market packages will be added
· Chapter 2
· This chapter will be completely revised.  A preliminary outline is provided in Appendix B.  Existing terminology content will be moved to an appendix.
· Chapter 3
· An introductory section will be added.
· Function definitions will be provided.
· The relationships between functions and ITS National Architecture market packages will be discussed.
· More detail about composite and discrete tasks will be added in a new section.
· A transition paragraph will be provided to Chapter 4.
· Chapter 4
· An introductory section will be added.
· Section 4.4.1 – An explanation of the color coding used in Table 2 will be added.  The full table will not be included, only a sample of the table.  A reference will be made to Appendix B, where the table already exists.  The associated list of acronyms will be moved to the end of the document, and will be expanded to include any additional acronyms used throughout the document.
· Section 4.5 – The awkwardly sized figure will be removed, and will be replaced by a description of the matrix content.  Additional content will be included to clarify what each of the columns represent.
· Chapter 5
· A discussion will be added of how the tool facilitates the process of developing position descriptions.
· Documentation will be added to provide background guidance on writing position descriptions (e.g., what they are, typical content, amount of detail to include, etc.).
· Documentation will be added to explain how to use the KSAs in position descriptions.
· Chapter 6
· A statement will be added to address full performance and advanced level hires who may need entry level training requirements because they are hired from outside the region.
· An example of how to map the activity tables to the training program will be provided.
· Chapter 7
· Clarification will be provided that the benchmark position descriptions provided are more a description of what would go into a position description than an example of an actual position description.
List of Acronyms
APTS

Advanced Public Transportation Systems

ATMS

Advanced Traffic Management Systems

CCTV

Closed Circuit Television

FHWA

Federal Highway Administration

GUI

Graphical User Interface

HOV

High Occupancy Vehicle

HR

Human Resources

KSA

Knowledge, Skill, and Ability

MKV

Mouse, Keyboard, Video monitor

RWIS

Roadway Weather Information Systems
TBD

To Be Determined
TMC

Traffic Management Center

TMOT

Traffic Management Operations Technician

WPM

Words Per Minute

Appendix A:  Phase 1 Documentation Errors

There are obvious errors in the Phase 1 material which will be corrected, such as errors in punctuation and grammar, erroneous section references, and incorrect page references in the table of contents.

Specific examples of changes to be made to correct errors in the Phase 1 documentation include the following:

· Correct improper or incorrect section references

· Section 1.2, page 2 – Section 3 should be referred to as “TMC Function and Tasks” (as per the header on page 7)

· Section 1.2, page 2 – Section 5 should be referred to as “A Step by Step Process for Writing TMOT Position Descriptions”

· Section 1.2, page 3 – Section 6 should be referred to as “Traffic Management Operations Technician (TMOT) Training”

· Section 1.2, page 3 – Section 7 should be referred to as “Comparable TMOT Job Classifications”

· Section 2, page 4, paragraph 1 – An improper reference is provided to the document title; “TMOT” should be deleted from the reference

· Section 2.8, page 6 – Appendix C should be referred to as “Definitions Development”

· Section 4.4, page 15, paragraph 1 – Refers to the activity group tables in the previous section, which are in fact in Section 6.3

· Table 2, page 16, second column header – Current label is “Requirement”, but the same table in Appendix B uses the label “TMOT Activity Type”, which provides a better description for the content of the column

· Section 4.5, page 29, paragraph 1 – Refers to the activity group tables in Section 4.8, which are in fact in Section 6.3

· Section 5, page 32, step 1, paragraph 3 – Refers to the task differentiation section as Section 3.10, which is in fact Section 3.2

· Section 5, page 32, step 2, paragraph 1 – Should refer to the “Composite Task Name”, not “Composite Task Description”

· Section 5, page 32, step 2, paragraph 1 – Should refer to “the  task definition in Section 2.3 Transportation Management Operations Technician (TMOT) Task”

· Correct grammatical errors (change indicated by italics)

· Section 2.2., page 4, paragraph 1 – Should say “related activities are conducted”

· Section 2.6, page 5, paragraph 1 – Should say “being considered for hire”

· Section 3.2, page 8, last paragraph – “Appendix B” should be capitalized, as it starts a new sentence

· Section 4.1, paragraph 1 – Should say “description is a way of expressing the capabilities”

· Section 4.2, paragraph 1 full performance description – Should say “structured interviews, or measurement of TMOT responses”

· Section 4.3.1, page 12, paragraph 1 – Should say “complexity and judgment of skills”

· Section 4.3.1, page 13, paragraph 1 – Should say “applicable at a particular TMC”

· Section 4.3.1, page 13, paragraph 1 – Should say “and is summarized below”

· Section 5, page 32, step 1, paragraph 2 – Should say “The order of importance in this case should not necessarily be”
· Section 7, page 45, paragraph 4 – First sentence is incomplete, and should end with “positions are provided”

· Appendix A, page 1, paragraph 1 – Should read “This appendix provides…”

· Section 7.2.2, page 47, paragraph 3, number 5 – Does not use parallel structure; should say “Performs record keeping tasks, makes keyboard entries, and generates daily reports.”

· Section 7.3.2, page 54, paragraph 1, number 3 – Does not use parallel structure; should say “Evaluates traffic incidents and formulates”

· Correct word use errors (change indicated by italics)

· Section 4.3.1, page 13, paragraph 2, bullet 1 – Should say “Traffic Signal Timing Selection”

· Section 5, page 32, step 2, paragraph 2 – Should say “using the task definition”; as written, implies that there exist definitions for each task

· Section 7.2.3, page 48, paragraph 1 – Should say “In the event of emergency”.  Same is true for Section 7.3.3, page 55, paragraph 1 and Section 7.4.4, page 64, paragraph 1.

· Section 7.3.4.4, page 58, last bullet – Should say “quickly and safely”

· Section 7.3.4.5, page 60, bullet 1 – Should say “’abnormal’ traffic patterns”.  Same is true for Section 7.4.5.5, page 70, bullet 2.

· Correct punctuation errors, particularly the use of commas and semicolons, throughout the document.  Commas are missing and/or inappropriately placed.  Semicolons are often used inappropriately, in place of a comma.  One particular example appears on page 46, in the first paragraph, in which there are no commas to separate the list items “monitor evaluate and direct traffic operations”.  In addition, this documentation does not consistently apply punctuation to lists, sometimes providing and sometimes not providing a comma following the second to last list item; this punctuation should be consistently applied, and providing the final comma helps to clarify the intent of the statement.

· Correct spacing errors as on page 1, paragraph 1, second line – There is an extra space before and after “TMOT Guidelines”.  There are similar instances throughout the document.

· Correct formatting issues

· Section 4.3.1, paragraph 3, bullet 3 – The “s” in decisions should not be italicized]

· Starting Section 7.5.4.1 – There are many low level headers from Section 7.5.4.1 to the end of the document (e.g., “Nature of Assignments”) that would benefit from being offset in bold

· The list of acronyms used in Table 2 (page 30) is missing the following:  ATMS, CCTV, DOT, ITS

Specific examples of changes to be made to enhance the Phase 1 documentation include the following:

· Provide an overall list of acronyms.  Currently a list is provided for Table 2 in the document, but the document contains many more acronyms than those used in that table.

· Provide clarification where needed

· Section 1.2, page 3 – Description of Appendix A gives the impression that the actual position descriptions are provided, when in fact, only a list of the position titles is provided

· Section 4.4.1, page 15, paragraph 1 – Explain how the green color coding is used in the table of general and specific KSAs

· Section 4.5, page 29, paragraph 1 – Provide better explanation of the column with the numeric header (located between the Generic HR KSA and G-1 columns)

· Section 6.3, page 38, paragraph 1 – If the information can be made available to GTRI, it would be nice to have a better explanation of what the generic activity group tables represent and how they were developed

· Table 6, page 43 – The table number IV is missing from the table caption

· Appendix B

· Add title of appendix to top of document

· Add “management” to the end of the function name for function F10

· Appendix B itself should include an explanation of the table contents.  This is currently only included in the TMC Guidelines document.

Appendix B:  New Chapter Preliminary Outlines

Preliminary Outline for Chapter 1:  Introduction
1. Brief background of document
2. Intended audience
3. Document objectives

4. Relationship of document to the software tool
a. Software tool objectives

b. Development of software tool

5. TMC system engineering process activities
6. Use of process and techniques by a public agency
7. ITS National Architecture market packages (background)
Preliminary Outline for Chapter 2:  Overview
1. Basis of document
2. How and when to use the document
3. Explanation of process of developing position descriptions
4. Phases of the process and relationship to software tool
a. Inputs and outputs
b. Type of analysis performed
5. Description of document sections
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