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1
Introduction

1.1
Identification

The research presented in this document was performed by the Georgia Tech Research Institute (GTRI) under the sponsorship of the Federal Highway Administration (FHWA) (Contract No. DTFH61-01-C-00049).  The task order manager (TOM) is Dr. Thomas M. Granda.  The GTRI project director for this contract is Dr. Dennis J. Folds.  The work was performed by researchers in GTRI’s Electronic Systems Laboratory.

1.2 Background

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 content 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 Phase 1 effort, supplemented as necessary, to develop an interactive software tool to facilitate the above objectives.  The present document defines the usability test plan for the Phase 2 interactive software tool, including identification of the specific tests to be performed, resources required to conduct the tests, and a schedule of the tests.

The following requirements in the statement of work are applicable to the present document:

“GTRI shall develop a usability test plan that describes a detailed approach for testing the users ability to understand and use tool functions and produce tool outputs easily.  The test plan shall identify, at a minimum, the following aspects to complete the test: testing objectives, testing sites, participant selection strategy, schedule, procedure protocols, “help” messages, and evaluation procedures.  It is anticipated the effort required for developing this test plan will be minimal.  In terms of the participant selection, individuals who are directly involved in TMC management and planning will participate in the testing.  GTRI, under the guidance of the TOM, will select 3 to 5 TMCs to be involved in the testing.  It is preferred that the selected TMCs are or will soon be in the process of creating position descriptions.

GTRI shall submit to the TOM a draft Usability Test Plan within 120 calendar days of contract initiation.

User testing will be supported on-site at participating TMCs as required to achieve the goals of the usability test plan.”

The usability test plan is described in section 2.

1.3
Reference Documents

1. Ahlstrom, V. & Longo, K. (2003). Human Factors Design Standard (HFDS). Washington, D.C.: U.S. Department of Transportation, Federal Aviation Administration. [Note:  This is referenced as HFDS in the checklist.]

2. Electronic and information technology accessibility standards. (2000). [Published in the Federal Register]. Retrieved January 24, 2003 from the World Wide Web: http://www.access-board.gov/sec508/508standards.htm. [Note:  This is referenced as Section 508 in the checklist.]

3. FHWA. (2002). Guidelines for TMC Transportation Management Operations Technician Staff Development, Publication No. FHWA-OP-03-071. McLean, VA.

4. Ray, J. B. Jr. & Folds, D. J. (2004). Phase 2 Interactive Tool Functional Requirements (Final Draft Report). Atlanta, GA: Georgia Tech Research Institute. [Note:  This is referenced as FRS in the checklist.]

5. Selected Transportation Management Center (TMC) Position Descriptions.  Document prepared for Phase 1 of the TMC Operator Requirements and Position Descriptions project.

6. Stocks, D. R., Ray, J. B. Jr. & Folds, D. J. (2004). Phase 2 Interactive Tool Software Architecture and Requirements (Draft Report). Atlanta, GA: Georgia Tech Research Institute. [Note:  This is referenced as SRS in the checklist.]

7. Whaley, T. M., Ray, J. B. Jr., & Folds, D. J. (2004). TMOT Staff Development Phase 1 Document Analysis (Final Report). Atlanta, GA: Georgia Tech Research Institute.

8. World Wide Web Consortium (W3C). (1999). Web Content Accessibilty Guidelines 1.0. Edited by Chisolm, W., Vanderheiden, G., & Jacobs, I. Retrieved March 15, 2004 from the World Wide Web: http://www.w3.org/TR/1999/WAI-WEBCONTENT-19990505/. [Note:  This is referenced as W3C in the checklist.]
1.4
Tool Overview

The TMC Job Descriptions Tool (referred to herein as “the tool”) will aid TMC managers and other personnel in the development of position requirements, position descriptions, training programs, and other related products for TMC operators.  The tool will be primarily based on materials developed during Phase 1 of the TMC Operator Requirements and Position Descriptions project, modified and supplemented as necessary.  The document TMOT Staff Development Phase 1 Document Analysis, developed in Task 2 of the Phase 2 effort, describes how the Phase 1 materials will be used in the Phase 2 tool, and details some of the planned modifications and enhancements of the Phase 1 documentation.

1.4.1
Access to Phase 1 Material and Supplemental Material

The tool will provide access to the updated Phase 1 materials and to other supplemental materials developed during Phase 2, including an introduction to the tool, explanatory material on various topics, a glossary, and a list of acronyms.  Users will be able to browse the material in the tool interface, and will also be able to access the complete, updated text of the Phase 1 final report as a single document that is viewable independent of the tool.  A search system will be provided so that users can quickly locate specific terms in the text of the tool.  Users will be able to print any screen of the tool.

1.4.2
Interactive Dialog

The heart of the tool will be the “interactive dialog,” which implements the “step by step process for writing Transportation Management Operations Technician (TMOT) position descriptions” (presented in section 5 of the Guidelines for TMC Transportation Management Operations Technician Staff Development) in an interactive, electronic format.  The interactive dialog will guide users through the step by step process, prompting users to provide input where it is required and automating the process where possible.  The functionality of the interactive dialog will also go beyond the step by step process and will guide users through the development of actual position descriptions.  In addition to position descriptions, the interactive dialog will be able to generate other output products, including training programs and skills tests for TMC operators.

Two versions of the interactive dialog will be available.  One version is the full dialog, in which users characterize the TMC of interest by selecting the specific functions, composite tasks, and discrete tasks performed by the TMC of interest from a series of lists based on the tables in appendix B of the Guidelines for TMC Transportation Management Operations Technician Staff Development.  If the TMC of interest performs functions or tasks not present in the base set, users will be able to define new functions and tasks and incorporate those into the processing performed by the interactive dialog.

After characterizing the TMC of interest, users will select their desired output products.  The list of available output products includes position requirements, position descriptions, training programs, and skills tests.  Some output products will require additional user input; the dialog will prompt users when additional input is required.  Position descriptions are the most complex output products.  The interactive dialog will guide users through the development of position descriptions, including both formatting and content.

The second version of the interactive dialog is the streamlined dialog.  The streamlined dialog will follow the same general progression as the full dialog, but will be quicker to complete and require less user input.  GTRI recognizes the need for a streamlined version of the interactive dialog that will accommodate users making minor changes to an existing TMC profile (by selecting a sample profile that closely matches the TMC of interest and modifying it as desired) or assessing a hypothetical profile similar to some familiar exemplar.

The method by which this will be accomplished is TBD, but various alternatives are being considered.  For example, one possible implementation of the streamlined dialog would ask users to specify whether the TMC of interest performs any functions or tasks from a number of groups of functions and tasks, with the groups selected in such a way that the full set of KSA requirements can be derived in the fewest possible user inputs.  In this way, users can obtain output products tailored to the TMC of interest without having to explicitly specify each function and task performed by the TMC of interest.  This is just one of several alternative designs under consideration; GTRI will conduct a user needs assessment with a representative group of users drawn from references provided by the project advisory board during the project kickoff meeting and in subsequent discussions to determine the desired features of the streamlined dialog.

1.4.3 Help System

A help system will be included as a part of the tool.  The help system will be context-sensitive; that is, the help that is presented will be tailored based on the location in the tool from which the help system was accessed.  The help system will contain two types of information:  information about the tool itself (e.g., how to use the tool), and information pertaining to the content of the tool (e.g., explanatory text elaborating on certain key concepts discussed in the text of the tool).

2 Usability Test Plan

The usability test plan describes a detailed approach for testing users’ ability to understand and use the tool functions and easily produce tool outputs.  The usability test plan documented in this section will address two primary areas of usability testing:  (1) a checklist evaluation to be conducted by the human factors evaluation team prior to user-in-the-loop testing, and (2) the user-in-the-loop testing that will be conducted after initial software development is complete.  The detailed usability checklist documented herein will be tailored to the specifics of the design, and is expected to evolve as the design progresses; this document will be updated as necessary to reflect any changes based on design evolution.  User-in-the-loop testing will be performed to ensure the user friendliness and ease of use of the software, the usefulness of the user documentation, and the value of the tool to practitioners.  The tool will be designed in accordance with the standards for accessibility set forth in Section 508 of the Rehabilitation Act, as amended by the Workforce Investment Act of 1998 (referred to herein as “Section 508”).

2.1
Test Objectives

Four test objectives were identified to fully evaluate the usability of the user interface of the TMC Job Descriptions Tool.

Objective 1:  To verify that the tool features as specified in the document Phase 2 Interactive Tool Functional Requirements Draft Report, developed in Task 3 of the Phase 2 effort, are implemented.

Objective 2:  To verify that the tool complies with the relevant standards from Section 508, as specified in appendix A, Checklist Evaluation Items.

Objective 3:  To verify that the tool complies with generic interface and usability requirements, derived from the Federal Aviation Administration (FAA) Human Factors Design Standard (HFDS) and the World Wide Web Consortium (W3C), and specified in appendix A.

Objective 4:  To identify usability problems with the tool content and functionality.  This will involve user testing in a task based environment, and areas to be evaluated include both the full and streamlined interactive dialog, supporting materials (e.g., help system, search facility), and access to the Phase 1 document Guidelines for TMC Transportation Management Operations Technician Staff Development, as modified under this Phase 2 effort.  This will be accomplished through user evaluation scenarios and ratings of items as specified in appendix B and appendix C.
2.2 Summary of Test Sessions

Two separate tests will conducted.  The first test consists of a checklist evaluation of items, provided in appendix A, that lend themselves to inspection, observation, or direct testing.  The checklist items will be derived from the functional requirements specification (FRS), software requirements specification (SRS), Section 508, and sound human factors principles derived from the FAA and the W3C.  The second evaluation consists of a usability study using individuals who are directly involved in TMC management and planning as participants.  The purpose of the user-in-the-loop testing is to get feedback from the expected user population on the usability and usefulness of the tool.  This will include an assessment of the features implemented as a result of a user needs assessment with a representative group of users to determine the desired features of the streamlined dialog.  The goals of the user-in-the-loop testing are to ensure ease of use of the software, the usefulness of the user documentation, and the value of the tool to practitioners.
2.3 Resources Required
Resources include participants and test equipment.  Test equipment includes a server to host the Web site as well as another machine on which to test the client side functionality.  The requirements for the server are as follows:

· Operating System:  Microsoft Windows NT Server 4.0.

· Support Software:

· Web Server Software:  Apache 1.3 Web Server.

· Scripting Support:  PHP Hypertext Processor, Version 4

· Database Server:  MySQL Database Server 3.23

· TMCOps Software:  The software comprising the TMC Job Descriptions Tool must be co-located with the Web server.  This includes all custom software items, such as the Hypertext Markup Language (HTML) files, PHP scripting files, and Adobe Portable Document Format (PDF) source documents.

Client side functionality will be tested with Microsoft Internet Explorer Version 6.0 or Netscape Version 7.1, using Microsoft 2000/XP, and Mozilla Version 1.7, using Linux Red Hat 9.  The screen resolution should be 1024x768.
Additional software is required for viewing downloadable documentation and tool outputs.  The complete list is TBD, but may include Acrobat Reader, Microsoft Word, and a text editor.
One human factors specialist will perform the checklist evaluation.  For those items that may be browser and/or operating system dependent, the checklist evaluation will be performed using all platform configurations.  The checklist evaluator will also use InFocus software, developed by SSB Technologies, to facilitate the evaluation of the Section 508 and the W3C requirements.  This software tests Web sites for accessibility violations and is capable of performing some automated fixes for the violations.
For the user-in-the-loop testing, individuals from three to five TMCs will be included; these individuals should be directly involved in TMC management and planning.  Participating sites are TBD; the TMCs will be selected under the guidance of the TOM.  It is preferred that the selected TMCs are or will soon be in the process of creating position descriptions.  We will also include at least one TMC that has already developed position descriptions, as they may have unique insight on requirements that may be overlooked by those that have not actually completed the development process without the benefit of the envisioned support tool.  We expect that the user-in-the-loop testing will require on-site presence by GTRI at the participating sites, at least for the initial tests.  Later tests will include phone presence by GTRI, if determined to be important for facilitation of evaluation.  Volunteers will be recruited from the advisory board and through contacts supplied by the advisory board.  Participants should include individuals who have had direct involvement in the Phase 1 and Phase 2 efforts, as well as those who are unfamiliar with these efforts or who have had no direct involvement.  The specific strategy for selecting participants is TBD.
Although it is preferred that the user-in-the-loop testing be performed using the minimum requirements for the client machine, it is recognized that the evaluators may not have access to the desired configuration.  Evaluators can perform the evaluation on the systems they normally use, and will be asked to document relevant system attributes (operating system, browser, etc.)
The following resources are required to perform the checklist evaluation (Test Objectives 1 through 3):

· Prototype tool, with minimum requirements specified above
· Detailed checklist

· InFocus software

· Writing utensils

· JAWS or other screen reader

· Stop watch

· Calipers

· Ruler

The following resources are required to perform Test Objective 4:

· Prototype tool
· Stop watch

· Evaluation packet which specifies usability issues and provides space for user feedback

· Writing utensils

· Blank paper for additional comments

2.4 Procedure

Checklist evaluation and user-in-the-loop testing are scheduled following availability of prototype tool.  While every attempt will be made to perform the checklist evaluation prior to the user-in-the-loop testing, there may be some overlap necessary to accommodate the availability of participating TMCs.  The human factors professional who generated the checklist will do periodic reviews of the software during development in an attempt to get some items corrected prior to completion of the prototype tool.

A human factors specialist will inspect the tool and perform the checklist evaluation.  The checklist evaluation is documented in appendix A, Checklist Evaluation Items.  (Note:  This detailed checklist will be tailored to the specifics of the design as it progresses).  The checklist evaluator will record “pass” or “fail” for each checklist item.  Additionally, any comments made by the checklist evaluator during the performance of the checklist will be recorded.
Participants in the user-in-the-loop testing will be given a brief orientation to the tool.  The participants will then be asked to perform a series of tasks, arranged into scenarios, as documented in appendix B, Usability Evaluation Scenarios.  Each participant will record their experiences on the User-in-the-Loop Evaluation Form, which is documented in appendix C.

2.5 Schedule of Planned Evaluations

Table 1:  Schedule of Planned Usability Evaluations

	Facility
	Evaluation
	Plan

	GTRI
	Checklist evaluation
	Upon availability of prototype tool, expected September 2004

	TMC #1 TBD
	User-in-the-loop testing
	Upon availability of prototype tool, expected September 2004, and availability of TMC personnel

	TMC #2 TBD
	User-in-the-loop testing
	Upon availability of prototype tool, expected September 2004, and availability of TMC personnel

	TMC #3 TBD
	User-in-the-loop testing
	Upon availability of prototype tool, expected September 2004, and availability of TMC personnel

	TMC #4 TBD
	User-in-the-loop testing
	Upon availability of prototype tool, expected September 2004, and availability of TMC personnel

	TMC #5 TBD
	User-in-the-loop testing
	Upon availability of prototype tool, expected September 2004, and availability of TMC personnel


2.6 Performance Measures

System performance measures will be taken in conjunction with the checklist evaluation.  A human factors specialist will determine compliance, on a pass/fail basis, with individual checklist items, and will note the system response time for completing various tasks.

The performance measure for the user-in-the-loop portion of the usability testing is a rating for each item under evaluation.  Ratings will be made on a four point scale, with 1 being unsatisfactory and 4 being satisfactory.  These judgments should be made on the following basis:

1 – Unsatisfactory


Difficult to use or inadequate content

2 – Marginally Unsatisfactory
Usable, but an alternative implementation or 

explanation would be considerably better

3 – Marginally Satisfactory

Minor suggestions for improvement

4 – Satisfactory


Happy with functionality and content
Evaluations will result in satisfactory/unsatisfactory judgments from the participants for each element of design under test.  In addition, users will be asked to record any additional information such as task duration, an assessment of tool usefulness, and a log of difficulties experienced during the performance of the task (either due to the design of the tool or software bugs).

2.7 Data Reduction and Analysis

Each checklist evaluation guideline will be assigned a pass or a fail.  An individual item will be judged to fail if the tool did not meet the intent of the guideline as judged by the human factors specialist performing the checklist evaluation.  No data reduction is required for the checklist evaluation.  No inferential analysis is required by the checklist evaluation.  A summary of the final inspections will be prepared and presented as a Usability Test Report in Task 6C.

Ratings for each usability issue will be tabulated and reported, and an overall usability score will be assigned for the tool. Ratings data will be summarized as appropriate for the scale used.  For numerical scales (interval or ratio scales of measurement), the mean, standard deviation, and range of ratings will be calculated for each item.  For all rating scales, frequency of individual ratings will be calculated.  In addition, an analysis of user observations associated with each issue will be reported.  No inferential analyses will be performed for the rating data.  Data analysis will consist of data reduction and of evaluation of that reduced data by the human factors team.

Any conclusions drawn by the analysis of subjective data will be verified by a second human factors specialist.

2.8 Criteria

Each item in the checklist will be scored separately on an evaluation spreadsheet.  Determination of compliance with the various standards, guidelines, and requirements will be separately rendered for each item in the checklist.  An item will be considered to be in compliance if the human factors engineer performing the inspection deems the item to meet the requirement as represented in the checklist.  An item will be considered to be out of compliance if the item did not meet the requirement. There is not an overall pass/fail for the checklist evaluation; rather the pass/fail ratings are assigned on an item by item basis.  While it is desirable, it is not necessary for every item to have a pass rating.  In some cases, items deemed to be out of compliance are justified by other design decisions, and this will be noted in the checklist comments.  If an item is deemed to be out of compliance, it will be evaluated in conjunction with FHWA to determine what, if any, design changes will be made.

Degree of usability will be judged according to the perceived usability and usefulness of each tool feature or component.  A satisfactory rating will be required from the majority of evaluators.  If any non standard issues are identified by the evaluators, GTRI will follow up with them to determine more specifics of their hardware configuration to determine if the issue is a result of not meeting the minimum system requirements, or if it is a serious error that needs to be fixed for use on the specified system.  Unsatisfactory ratings will be evaluated in conjunction with FHWA to determine what, if any, design changes will be made.

The process for making design changes resulting from issues identified in either the checklist or user-in-the loop evaluation is TBD.  After completion of the usability testing, GTRI project personnel will meet with the FHWA Pooled Fund
 Study group to review the results of usability testing and formally identify necessary changes to the tool.  Once the changes are made, the final system acceptance test will be completed.
2.9 Technical Risk

There are no identifiable technical risks involved in performing the checklist evaluation.  The only technical risk involved with performing the user-in-the-loop testing is the availability of participants within the timeframe needed to complete the testing on schedule.
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American National Standards Institute

FAA

Federal Aviation Administration
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Functional Requirements Specification

GTRI

Georgia Tech Research Institute

HTML

Hypertext Markup Language
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IEEE
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Knowledge, Skills, and Abilities
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PDF

Portable Document Format
Req

Requirement

RPM

Revolutions Per Minute
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Software Requirements Specification

TBD
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Transportation Management Operations Technician
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Task Order Manager

URL

Uniform Resource Locator

W3C

World Wide Web Consortium

Appendix A
Checklist Evaluation Items

The complete contents of this checklist are TBD, and will be determined as the tool design progresses.

	Source
	Standard
	Outcome
	Comments

	FRS Req. 1; SRS Req. 1
	The tool shall provide access to the full text of the Phase 1 final report (as modified by the Phase 2 effort) and any other relevant Phase 1 materials.
	
	

	SRS Req. 2
	The tool shall include full text of the “Selected TMC Position Descriptions” document, as modified by the Phase 2 effort.
	
	

	FRS Req. 2; SRS Req. 3
	The tool shall provide introductory text describing the content, purpose, and intended audience of the tool.
	
	

	FRS Req. 3; SRS Req. 4
	The tool shall provide explanatory material elaborating on various topics relevant to the tool content.
	
	

	FRS Req. 4; SRS Req. 5
	The tool shall provide a glossary that defines all terms used in the tool materials that are deemed to be in need of definition or explanation.
	
	

	FRS Req. 5; SRS Req. 6
	The tool shall provide a list of acronyms that defines all acronyms used in the tool materials.
	
	

	FRS Req. 6
	The interactive dialog shall allow users to save all of their inputs for later use.
	
	

	FRS Req. 7
	The interactive dialog shall allow users to retrieve previously saved inputs.
	
	

	FRS Req. 8; SRS Req. 38
	The interactive dialog shall preserve the current state of all user inputs during navigation among the various screens of the dialog.
	
	

	FRS Req. 9; SRS Req. 42
	The interactive dialog shall provide a way to quickly select or deselect all items in lists.
	
	

	FRS Req. 10; SRS Req. 43
	The interactive dialog shall provide default values for user inputs where possible.
	
	

	FRS Req. 11; SRS Req. 43
	The interactive dialog shall provide shortcut capabilities, so that a user can skip ahead to any point in the dialog, with defaults assumed for all steps that are omitted.
	
	

	FRS Req. 12; SRS Req. 45
	The interactive dialog shall provide a display element on every screen of the dialog that indicates the position of the current screen in the overall dialog.
	
	

	FRS Req. 13; SRS Req. 46
	The tool shall provide a streamlined dialog as an alternative to the full interactive dialog.
	
	

	FRS Req. 14
	The interactive dialog shall allow users to specify the subset of the 16 base TMC functions that the TMC of interest performs.
	
	

	FRS Req. 15
	The interactive dialog shall allow users to define new functions.
	
	

	FRS Req. 16; SRS Req. 28
	The interactive dialog shall allow users to characterize their selected functions as current functionality in the TMC of interest, or potential future functionality in the TMC of interest.
	
	

	FRS Req. 17; SRS Req. 30
	The interactive dialog shall allow users to prioritize their selected functions.
	
	

	FRS Req. 18
	The interactive dialog shall present the composite tasks for each selected function (in order of function priority) and allow users to specify a subset of the base composite tasks that the TMC of interest performs.
	
	

	FRS Req. 19
	The interactive dialog shall allow users to define new composite tasks.
	
	

	FRS Req. 20; SRS Req. 28
	The interactive dialog shall allow users to characterize their selected composite tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest.
	
	

	FRS Req. 21
	The interactive dialog shall present the discrete tasks for each selected composite task and allow users to specify a subset of the base discrete tasks that the TMC of interest performs.
	
	

	FRS Req. 22
	The interactive dialog shall allow users to define new discrete tasks.
	
	

	FRS Req. 23; SRS Req. 28
	The interactive dialog shall allow users to characterize their selected discrete tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest.
	
	

	FRS Req. 24; SRS Req. 29
	The interactive dialog shall display the performance level to which each discrete task is assigned and allow users to reassign discrete tasks to different performance levels.
	
	

	FRS Req. 44
	The interactive dialog shall allow users to define new KSAs.
	
	

	FRS Req. 25; SRS Req. 27
	The interactive dialog shall allow users to edit their previous user-defined functions, tasks, and KSAs.
	
	

	FRS Req. 26; SRS Req. 37
	The interactive dialog shall produce the output products in a format suitable for use outside of the tool.
	
	

	FRS Req. 27; SRS Req. 31
	The interactive dialog shall display the list of KSAs derived from the user’s selected functions and tasks.
	
	

	FRS Req. 28
	The interactive dialog shall allow users to configure the content of the KSA list.
	
	

	FRS Req. 29
	The interactive dialog shall allow users to display the list of tasks that require each KSA.
	
	

	FRS Req. 30
	The interactive dialog shall allow users to provide values for variables in KSAs.
	
	

	FRS Req. 31; SRS Req. 33
	The interactive dialog shall produce customized position requirements based on the user’s characterization of the TMC of interest.
	
	

	FRS Req. 32; SRS Req. 9; SRS Req. 32
	The interactive dialog shall produce customized position descriptions based on the functions and tasks performed by the TMC of interest or the KSAs required to perform those functions and tasks.
	
	

	FRS Req. 33
	The interactive dialog shall allow the selection of KSAs or functions and tasks that should be included in the position description being developed.
	
	

	FRS Req. 34; SRS Req. 30
	The interactive dialog shall allow the customization of the format and content of the position description being developed.
	
	

	FRS Req. 35; SRS Req. 34
	The interactive dialog shall produce lists of testable skills that could be used to generate tests for the evaluation of job candidates or employees.
	
	

	FRS Req. 36
	The interactive dialog shall produce customized training programs based on the user’s set of selected functions and tasks.
	
	

	FRS Req. 37; SRS Req. 7
	The tool shall provide a help system to assist users in using the tool and understanding the content of the tool.
	
	

	FRS Req. 38; SRS Req. 20
	The tool shall provide a search facility that will allow users to enter search terms and receive search results in the form of a list of direct links to places in the tool text where the search terms were found.
	
	

	FRS Req. 39; SRS Req. 17
	The tool shall provide a tool navigation system that will allow users to see the overall structure of the tool content, to see where the screen they are viewing is located within the overall tool, and to navigate directly to other parts of the tool.
	
	

	FRS Req. 40; SRS Req. 21
	The tool shall comply with the standards for accessibility set forth in the Electronic and Information Technology Accessibility Standards developed by the Access Board to implement Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended by the Workforce Investment Act of 1998.
	
	

	FRS Req. 41; SRS Req. 22
	The tool shall adhere to established human factors principles of good user interface design.
	
	

	FRS Req. 42; SRS Req. 8
	The tool shall contain all of the standard logos, meta tags, contact information, and other such material required by DOT and FHWA.
	
	

	FRS Req. 43; SRS Req. 19
	The tool shall allow printing of any information display provided to the user by the tool.
	
	

	SRS Req. 12
	For basic browsing capability, the tool’s information shall be available in HTML formatted pages with appropriate links between documents.
	
	

	SRS Req. 13
	In cases where complete documents are available for download to the client machine, these documents shall be in the Adobe Acrobat portable document format to prevent modification of the data and to maintain proper formatting.
	
	

	SRS Req. 14
	The tool shall contain information from the supporting documents organized in such a way as to support the tailoring of displays as described in the Interactive Dialog.
	
	

	SRS Req. 15
	The tool shall allow any properly formatted hyper text markup language (HTML) page to be displayed.
	
	

	SRS Req. 16
	The software tool shall support basic browsing and navigation features including back, forward, and direct links.
	
	

	SRS Req. 18
	The tool shall allow information to be downloaded to the client machine for permanent storage upon user request.
	
	

	SRS Req. 23
	The tool shall have the ability to customize an HTML page based on information obtained from a user on prior pages.
	
	

	SRS Req. 24
	The tool shall allow users to select any number of items from a list of possible options.
	
	

	SRS Req. 25
	The tool shall allow users to enter new data that will then be utilized in subsequent processing for the user.
	
	

	SRS Req. 26
	The tool shall permanently store new user-provided information.
	
	

	SRS Req. 36
	Outputs shall be displayed on the client machine.
	
	

	SRS Req. 39
	The tool shall provide users the ability to save their current profile (either overwriting an existing profile or generating a new one) and retrieve saved profiles.
	
	

	SRS Req. 40
	When a user wishes to save or retrieve a profile, the tool shall require that a user name and password be provided.
	
	

	SRS Req. 41
	The tool shall limit access to saved data to users entering the correct name and password.
	
	

	SRS Req. 44
	The tool shall allow users to either use or not use the default values.
	
	

	Section 508 1194.22 (a); W3C 1.1
	A text equivalent for every non-text element shall be provided (e.g., via "alt”, "longdesc", or in element content).

This includes:  images, graphical representations of text (including symbols), image map regions, animations (e.g., animated GIFs), applets and programmatic objects, ascii art, frames, scripts, images used as list bullets, spacers, graphical buttons, sounds (played with or without user interaction), stand-alone audio files, audio tracks of video, and video.
	
	

	Section 508 1194.22 (b)
	Equivalent alternatives for any multimedia presentation shall be synchronized with the presentation.
	
	

	Section 508 1194.22 (c)
	Web pages shall be designed so that all information conveyed with color is also available without color, for example from context or markup.
	
	

	Section 508 1194.22 (d); W3C 6.1
	Documents shall be organized so they are readable without requiring an associated style sheet.
	
	

	Section 508 1194.22 (e); W3C 1.2
	Redundant text links shall be provided for each active region of a server-side image map.
	
	

	Section 508 1194.22 (f); W3C 9.1
	Client-side image maps shall be provided instead of server-side image maps except where the regions cannot be defined with an available geometric shape.
	
	

	Section 508 1194.22 (g); W3C 5.1
	Row and column headers shall be identified for data tables.
	
	

	Section 508 1194.22 (h); W3C 5.2
	Markup shall be used to associate data cells and header cells for data tables that have two or more logical levels of row or column headers.
	
	

	Section 508 1194.22 (i); W3C 12.1
	Frames shall be titled with text that facilitates frame identification and navigation.
	
	

	Section 508 1194.22 (j); 1194.21 (k)
	Pages shall be designed to avoid causing the screen to flicker with a frequency greater than 2 Hz and lower than 55 Hz.
	
	

	Section 508 1194.22 (k); W3C 11.4
	A text-only page, with equivalent information or functionality, shall be provided to make a Web site comply with the provisions of this part, when compliance cannot be accomplished in any other way.  The content of the text-only page shall be updated whenever the primary page changes.
	
	

	Section 508 1194.22 (l)
	When pages utilize scripting languages to display content, or to create interface elements, the information provided by the script shall be identified with functional text that can be read by Assistive Technology.
	
	

	Section 508 1194.22 (m)
	When a Web page requires that an applet, plug-in or other application be present on the client system to interpret page content, the page must provide a link to a plug-in or applet that complies with §1194.21(a) through (l).
	
	

	Section 508 1194.22 (n)
	When electronic forms are designed to be completed online, the form shall allow people using Assistive Technology to access the information, field elements, and functionality required for completion and submission of the form, including all directions and cues.
	
	

	Section 508 1194.22 (o)
	A method shall be provided that permits users to skip repetitive navigation links.
	
	

	Section 508 1194.22 (p)
	When a timed response is required, the user shall be alerted and given sufficient time to indicate more time is required.
	
	

	Section 508 1194.31 (a)
	At least one mode of operation and information retrieval that does not require user vision shall be provided, or support for Assistive Technology used by people who are blind or visually impaired shall be provided.
	
	

	Section 508 1194.31 (b)
	At least one mode of operation and information retrieval that does not require visual acuity greater than 20/70 shall be provided in audio and enlarged print output working together or independently, or support for Assistive Technology used by people who are visually impaired shall be provided.
	
	

	Section 508 1194.31 (c)
	At least one mode of operation and information retrieval that does not require user hearing shall be provided, or support for Assistive Technology used by people who are deaf or hard of hearing shall be provided.
	
	

	Section 508 1194.31 (d)
	Where audio information is important for the use of a product, at least one mode of operation and information retrieval shall be provided in an enhanced auditory fashion, or support for assistive hearing devices shall be provided.
	
	

	Section 508 1194.31 (e)
	At least one mode of operation and information retrieval that does not require user speech shall be provided, or support for Assistive Technology used by people with disabilities shall be provided.
	
	

	Section 508 1194.31 (f)
	At least one mode of operation and information retrieval that does not require fine motor control or simultaneous actions and that is operable with limited reach and strength shall be provided.
	
	

	Section 508 1194.41 (a)
	Product Support Documentation provided to end-users shall be made available in alternate formats upon request, at no additional charge.
	
	

	Section 508 1194.41 (b)
	End-users shall have access to a description of the accessibility and compatibility features of products in alternate formats or alternate methods upon request, at no additional charge.
	
	

	Section 508 1194.41 (c)
	Support Services for products shall accommodate the communication needs of end-users with disabilities.
	
	

	HFDS 2.3.1
	Systems and equipment should be designed to be consistent, appearing, behaving, and responding the same throughout.
	
	

	HFDS 2.3.3
	If an occasional departure from consistent design is necessary to support user task performance, designers should minimize the extent of the inconsistency with the rest of the user interface.
	
	

	HFDS 2.4.3
	Controls, displays, marking, coding, labeling, and arrangement schemes shall be uniform for common functions of all equipment.
	
	

	HFDS 2.4.4
	Units of equipment or modules that have different functions should be distinctive in their appearance and identification.
	
	

	HFDS 2.4.5
	Systems and equipment should have standardized terminology, look, and feel.
	
	

	HFDS 2.6.1
	Systems and equipment shall provide timely and informative feedback to user actions to keep the users informed about what is happening.
	
	

	HFDS 2.6.2
	User actions should cause predictable results.
	
	

	HFDS 2.6.3
	Systems and equipment should use terms and images familiar to the user.
	
	

	HFDS 2.6.6
	Systems and equipment should be designed to minimize personnel and training requirements within the limits of time, cost, and performance trade-offs.
	
	

	HFDS 2.6.7
	Systems and equipment should be designed to meet specific user requirements, providing the functionality to meet those requirements.
	
	

	HFDS 2.6.8
	Systems and equipment should be designed to minimize hand and eye movements, thus maximizing efficiency.
	
	

	HFDS 2.6.12
	Systems and equipment shall provide reasonable accommodation for users with disabilities where appropriate.
	
	

	HFDS 8.1.1.1
	Information should be presented simply and in a well-organized manner. Ways to achieve simplicity include the following: 

a. The screen should appear to be orderly and clutter-free. 

b. Information should be presented in consistent, predictable locations. 

c. The language used should be plain and simple. 
d. The means for moving around the screen and to related screens should be simple. 
e. Interrelationships should be indicated clearly.
	
	

	HFDS 8.1.1.2
	The information density (the amount of information per unit area) of a screen should be minimized by presenting only information that is essential to a user at any given time.
	
	

	HFDS 8.1.1.3
	For text displays, screen density (the ratio of characters to blank spaces) should not exceed 60 %; that is, not more than 60 % of the available character spaces should be filled.
	
	

	HFDS 8.1.1.4
	Information shall be presented to a user in a directly usable form; a user shall not have to decode or interpret data.
	
	

	HFDS 8.1.1.5
	Whenever possible, users should be able to see the whole data set of interest, such as an entire page, map, or graphic.
	
	

	HFDS 8.1.1.6
	A window should contain all relevant information and should allow a user to complete the task without having to refer to additional information.
	
	

	HFDS 8.1.1.7
	The words used in all non-editable text shall be task-oriented and familiar to users.
	
	

	HFDS 8.1.2.1
	Context should be provided for displayed data.
	
	

	HFDS 8.1.2.5
	Displayed options, context information, command entry areas, prompts, advisory messages, and other displayed items (for example, titles and time signals) relevant to transaction control shall be distinctive in location and format.
	
	

	HFDS 8.1.2.6
	When an application provides different operational modes, the current mode shall be continuously indicated to a user.
	
	

	HFDS 8.1.2.8
	A user shall not have to reenter data already entered in the current application session or control session.
	
	

	HFDS 8.1.2.9; HFDS 8.2.4.1.3; HFDS 8.15.11.1.14
	Users shall be able to reverse a previous action or actions with an Undo command.
	
	

	HFDS 8.1.3.1
	Every screen shall have a title or header at the top that is separate and distinguishable from the body of the screen and describes briefly the contents or purpose of the screen.
	
	

	HFDS 8.1.3.2
	Any interactive elements used in a screen (for example, prompts, menu bars, command lines, and message areas) shall appear consistently in the same screen location throughout the system or application.
	
	

	HFDS 8.1.3.3
	Information on a display screen should be organized so that visual competition among distinct items of information is minimized.
	
	

	HFDS 8.1.3.4
	Screens should be arranged so that there is a clear differentiation between instructions and data.
	
	

	HFDS 8.1.3.5
	When instructions to users are included in a display, instructions on how to do something on the screen should precede (be located above or to the left of) the relevant object; instructions about the disposition of the completed screen should be at the bottom of the screen.
	
	

	HFDS 8.1.3.6
	Application designers should design the screen layout so that users can move quickly and easily among items and can manipulate objects in ways that support task performance.
	
	

	HFDS 8.1.3.7
	Screens should be designed to minimize both eye and pointer movement and the number of keystrokes required to complete a task.
	
	

	HFDS 8.1.3.8
	Screen layout should conform to users' natural scanning order and probable selection sequences. Usually, the order will be from left to right and top to bottom.
	
	

	HFDS 8.1.3.10
	Users should be able to control the amount, format, and complexity of displayed data as necessary to meet task requirements.
	
	

	HFDS 8.1.3.11
	Groups of data items should be separated by a blank space, lines, color-coding, or other visually distinctive means.
	
	

	HFDS 8.1.4.1
	Screens throughout a system or application shall have a consistent structure that is evident to users.
	
	

	HFDS 8.1.4.2
	Elements of screens such as headers, fields, and labels shall have consistent appearance and relative location throughout a system or application.
	
	

	HFDS 8.1.4.3
	When applicable, an input prompt shall have a consistent location on all displays throughout a system or application.
	
	

	HFDS 8.1.4.4
	Instructions and error messages shall appear in a consistent location on the screen.
	
	

	HFDS 8.1.4.7
	Data display shall be consistent in word choice, format, and basic style throughout an application and related applications.
	
	

	HFDS 8.1.5.1
	The initial display a user sees shall provide access to the highest level functions, resources, and applications available to the user, including access to the log on screen, user preference settings, utilities (for example, a calculator, clock, and calendar), and system-level Help.
	
	

	HFDS 8.1.5.2
	In any display, it shall be obvious where the user is intended to start.  Ordinarily, this will be at the upper left part of the screen.
	
	

	HFDS 8.2.3.2
	When an application provides a character string-search capability, it should include the following wild card characters: 

a. @ should represent any single upper- or lower-case alphabetic character.   For example, abc@d would retrieve abcad, abcEd, and abczd; it would not retrieve abc7d or abcd. 

b. # should represent any single numeric character.   For example, 123#4 would retrieve 12334, 12394, and 12304; it would not retrieve 123554 or 123A4. 
c. ? should represent any single alphanumeric character (for example, any upper- or lower-case alphabetic character, any number, or any punctuation mark).  For example, abc?d would retrieve abcAd, abc5d, and abc,d; it would not retrieve abcxxd. 
d. * should represent zero or more alphanumeric characters.  For example, abc*d would retrieve abcd, abcad, and abcjf75/kld.
	
	

	HFDS 8.2.3.6
	The user, not the system, shall set the pace.
	
	

	HFDS 8.2.3.7
	Users shall have the ability to use Backup, Cancel, and Restart actions to edit a form at any time prior to the final completion action.
	
	

	HFDS 8.2.3.8
	Users shall be able to move the cursor to any unprotected field and change any entry prior to taking a final completion action.
	
	

	HFDS 8.2.3.9
	A form shall not be removed from display until the user takes an explicit completion action such as pressing the Enter key.
	
	

	HFDS 8.2.4.1.1
	As appropriate, users should be able to Save, Retrieve, Edit, Delete, Print (all or specified portions such as a selection, single page, or range of pages), and Rename documents.
	
	

	HFDS 8.2.4.1.11
	Text entry shall be possible only when the text cursor is visible in a location that can accept text entry.
	
	

	HFDS 8.2.4.1.12
	The current position in the document (for example, the current page or line number) shall be displayed in a consistent location, such as in the window's message area.
	
	

	HFDS 8.2.4.3.4
	The system should provide automatic line breaks and automatic word-wrap when text reaches the right margin.
	
	

	HFDS 8.2.4.3.5
	The system should provide for user-specified line breaks.
	
	

	HFDS 8.2.4.3.6
	Unless otherwise specified by a user, text should be left justified with consistent spacing between words as it is entered.
	
	

	HFDS 8.2.5.1.1
	The wording and grammatical structure of displayed data and labels shall be consistent throughout an application and related applications.
	
	

	HFDS 8.2.5.1.2
	In continuous text, sentences should be simple, affirmative, and active, as opposed to complex or compound, negative, and passive.
	
	

	HFDS 8.2.5.1.3
	The main topic sentence should be located near the beginning of the paragraph.
	
	

	HFDS 8.2.5.1.4
	Text displays should use clear and simple wording.
	
	

	HFDS 8.2.5.1.5
	The text should be worded concisely to aid in comprehension.
	
	

	HFDS 8.2.5.1.6
	Punctuation should only be used consistently and only when needed within complete sentences to add clarity, or to partition long data items.
	
	

	HFDS 8.2.5.1.8
	When displaying text, words should remain intact with minimal breaking or hyphenation between the lines of text.
	
	

	HFDS 8.2.5.1.9
	Large blocks of text should be broken into smaller, meaningful portions to minimize the amount of information requiring the user's attention at any given time.
	
	

	HFDS 8.2.5.1.11
	Text should be displayed as black characters on a white or light background.
	
	

	HFDS 8.2.5.1.12
	Text information shall be stationary on the screen, not scrolled continuously except with user action.
	
	

	HFDS 8.2.5.1.13
	Text entered by a user shall be clearly distinguishable from system-supplied text that also appears on the screen.
	
	

	HFDS 8.2.5.2.1
	When information elements in a window will be numbered, Arabic numerals should be used, not Roman numerals.
	
	

	HFDS 8.2.5.2.2
	Each type of non-editable text (for example, titles, labels, and instructions) displayed in windows should have a consistent grammatical structure.  For example, all instructions might be complete, imperative sentences.
	
	

	HFDS 8.2.5.2.3
	Normal punctuation rules should be followed.  Contractions and hyphenation should be avoided.
	
	

	HFDS 8.2.5.2.4
	Sequences of events or steps shall be presented in the proper order.
	
	

	HFDS 8.2.5.2.5
	The referents for pronouns such as "it" and "they" shall be easily identifiable.
	
	

	HFDS 8.2.5.3.1
	Designers should attend to the alignment and labeling to improve user-interface consistency. 

a. Align decimal points when listing numbers with decimal values. 

b. When decimal values are not used, numbers are flushed right. 

c. Alphabetic listings are flushed left. 

d. Labels describe the contents of the lists and are flushed left or centered.
	
	

	HFDS 8.2.5.4.1
	When a system or application uses abbreviations in its user-computer interface, the abbreviations shall be unique, distinct, and unambiguous so as not confuse users.
	
	

	HFDS 8.2.5.4.3
	When the abbreviation of a word is not clear or may be misinterpreted, the entire word shall be used.
	
	

	HFDS 8.2.5.4.4
	The use of abbreviations shall be minimized.
	
	

	HFDS 8.2.5.4.5
	Acronyms should be used only if they will be seen more than once, are significantly shorter than the term they represent, and the users will commonly understand them.
	
	

	HFDS 8.2.5.4.6
	Acronyms should be displayed in all uppercase letters.
	
	

	HFDS 8.2.5.4.7
	When abbreviations are used, they shall be used consistently throughout an application or set of related applications.
	
	

	HFDS 8.2.5.4.8
	Abbreviations and acronyms should conform to familiar usage and user expectations.
	
	

	HFDS 8.2.5.4.10
	When a system or application uses abbreviations in its user-computer interactions, it shall provide an easy online, context-sensitive means for a user to learn the definition of an abbreviation, such as an online dictionary or Help screen.
	
	

	HFDS 8.2.5.4.11
	All punctuation marks should be omitted from acronyms and abbreviations unless confusion or misinterpretation would occur as a result of their omission.
	
	

	HFDS 8.2.5.4.12
	Abbreviations should retain an alphabetic similarity to the longer word or phrase.
	
	

	HFDS 8.2.5.4.13
	Words of five letters or less should not be abbreviated unless common usage has rendered the word and its abbreviation completely synonymous in recognition and intelligibility.
	
	

	HFDS 8.2.5.4.14
	Prepositions, conjunctions, and articles should be omitted when forming acronyms.
	
	

	HFDS 8.2.5.4.15
	A pronounceable word should be attained, if possible, when creating an acronym.
	
	

	HFDS 8.2.5.5.1
	Each data group, message, or display should contain a distinct, unique, descriptive, and consistently worded title or label.
	
	

	HFDS 8.2.5.5.3
	Label locations and formats should be consistent.
	
	

	HFDS 8.2.5.5.4
	At least one blank line should separate a title from the body of a display.
	
	

	HFDS 8.2.5.6.1
	Spacing between characters should be at least 10% of character height.
	
	

	HFDS 8.2.5.6.2
	Spacing between words shall be at least one character width for equally spaced characters or the width of capital N for proportionally spaced characters.
	
	

	HFDS 8.2.5.6.3
	Spacing between lines shall be at least two stroke widths or 15% of character height, whichever is greater.  This space is in addition to any space required for accent marks on uppercase characters and descenders on lowercase letters.
	
	

	HFDS 8.2.5.6.4
	Paragraphs shall be separated by a blank line.
	
	

	HFDS 8.2.5.6.5
	The character height for maximum legibility and readability should be 20 to 22 minutes of arc.
	
	

	HFDS 8.2.5.6.6
	The minimum character height for tasks in which legibility is important shall be 16 minutes of arc.
	
	

	HFDS 8.2.5.6.7
	Character height for reading tasks in which identification of individual characters is not time-critical should be at least 10 minutes of arc.
	
	

	HFDS 8.2.5.6.8
	The maximum character height for non-contextual groups of characters should not exceed 45 minutes of arc.
	
	

	HFDS 8.2.5.6.9
	The maximum character height for readability shall be 24 minutes of arc.
	
	

	HFDS 8.2.5.6.10
	The ratio of character height to width shall be: 

a. 1:0.7 to 1:0.9 for equally-spaced characters and lines of 80 or fewer characters,

b. at least 1:0.5 if it is necessary to have more than 80 characters per line, or 
c. as much as 1:1 for characters such as M and W for proportionally spaced characters.
	
	

	HFDS 8.2.5.7.2
	Multiple fonts should be used to indicate categories of information or for moderate emphasis.
	
	

	HFDS 8.2.5.7.3
	There shall be a limit of two different fonts displayed on any one screen.
	
	

	HFDS 8.2.5.7.4
	Variations in the size and style within a font should be used to categorize the information into different levels.
	
	

	HFDS 8.2.5.7.5
	For maximum readability, serif fonts should be used for continuous body text, as long as the typeface is large or the resolution is high enough not to distort the serifs.
	
	

	HFDS 8.2.5.7.6
	Sans serif typeface should be used for small text and low resolution displays.
	
	

	HFDS 8.2.5.8.1
	Text should be presented in a combination of uppercase and lowercase letters, following standard capitalization rules.
	
	

	HFDS 8.2.5.8.2
	In general, capitalization shall not be used to emphasize phrases or sentences.
	
	

	HFDS 8.2.5.8.3
	Capitalization should only be used for: headlines, key phrases or acronyms, short items to draw the user’s attention to important text (for example, field labels or a window title), the first letter in a sentence, or a single character in each word in a title or label.
	
	

	HFDS 8.2.5.8.4
	Mixed case should be used for continuous text, messages, menu descriptions, button descriptions, or screen identification.
	
	

	HFDS 8.2.6.2.1
	Underlining should only be used for mildly emphasizing information, indicating key words or phrases, or distinguishing fields from text.
	
	

	HFDS 8.2.6.2.2
	Underlining should not be used for large amounts of consecutive text.
	
	

	HFDS 8.2.6.3.1
	Bold coding should be used for strong emphasis.
	
	

	HFDS 8.2.6.3.2
	No more than three levels of bold coding should be used.
	
	

	HFDS 8.2.7.1
	Numeric data should be displayed in the decimal rather than binary, octal, hexadecimal, or other number system.
	
	

	HFDS 8.2.7.2
	Leading zeros in numeric entries for whole numbers should be suppressed.
	
	

	HFDS 8.2.7.3
	Integers should be right justified.
	
	

	HFDS 8.2.7.4
	The system should not require the entry of the decimal point at the end of an integer.
	
	

	HFDS 8.2.7.5
	A displayed value should contain the number of significant digits required for users to perform their tasks.
	
	

	HFDS 8.2.7.6
	Numeric displays should accommodate the full range of the variable.
	
	

	HFDS 8.2.7.7
	All numbers should be oriented upright.
	
	

	HFDS 8.2.8.1
	When a data set contains too much data for presentation in a single display, the data should be partitioned into separately displayable pages.
	
	

	HFDS 8.2.8.2
	Related data should appear on the same page in an integrated display rather than being partitioned into separate pages.
	
	

	HFDS 8.2.8.3
	Each page in a multi-page data set should be labeled to show its relation to the others.  For example, the first page of a three-page set might be labeled Page 1 of 3.
	
	

	HFDS 8.2.8.5
	A consistent and easy means should be provided for moving through a data set, for example, scrolling, paging, or panning.
	
	

	HFDS 8.2.8.6
	Scrolling, not panning, should be provided for moving through continuous text.
	
	

	HFDS 8.2.8.7
	Paging, instead of panning or scrolling, shall be used for a user search of logically grouped information such as data forms.
	
	

	HFDS 8.2.9.1
	A series or list of text elements should be presented vertically, not horizontally.
	
	

	HFDS 8.2.9.2
	A series of related items should be displayed as a list to support quick, accurate scanning.
	
	

	HFDS 8.2.9.3
	A single column should be used for a list, with each item in the list starting in a new row.
	
	

	HFDS 8.2.9.4
	For a more compact display of a long list, designers should use multiple columns with items ordered vertically within each column.
	
	

	HFDS 8.2.9.5
	Designers should base the order of items on natural rationale such as frequency of use, related functionality, or the normal sequence of user actions.
	
	

	HFDS 8.2.9.6
	Designers should maintain the same rationale for the order of items for each instance of a particular list.
	
	

	HFDS 8.2.9.7
	When there is no apparent logical basis for ordering items, then the items should be listed alphabetically.
	
	

	HFDS 8.2.9.8
	Where lists extend over more than one page, the last line of one page should be the first line on the succeeding page.
	
	

	HFDS 8.2.9.9
	For a long list extending more than one displayed page, a hierarchic structure should be used to permit its logical partitioning into related shorter lists.
	
	

	HFDS 8.2.9.10
	When the items in a numbered list do not all fit on one display, the entire set of items shall be numbered continuously and not start anew with each display.
	
	

	HFDS 8.2.9.11
	Arabic numerals (not Roman) shall be used when numbering items on a list.
	
	

	HFDS 8.2.10.3
	When a table is too large to fit in the available display area, as much of the top left portion as will fit shall be initially displayed, and appropriate scroll-bars or similar mechanisms be provided to give the user the capability to determine the data that show up in the table.
	
	

	HFDS 8.2.10.4
	Scroll-bars should be provided on the right or left side and on the bottom or top of large tables that require scrolling.
	
	

	HFDS 8.2.10.5
	Rows and columns shall be arranged according to some logic, for example, chronologically or alphabetically.
	
	

	HFDS 8.2.10.6
	Columns that will be compared often by the users should be located near one another.
	
	

	HFDS 8.2.10.7
	Adequate separation shall be provided between columns and between groups of rows.
	
	

	HFDS 8.2.10.8
	Each row and column shall be uniquely and informatively labeled, and the labels shall be distinct from the data cells.
	
	

	HFDS 8.2.10.10
	When a user scrolls a large table, the row or column labels that remain relevant shall not scroll but shall remain in place.
	
	

	HFDS 8.2.10.11
	Users shall not have to type leading zeros (before numbers to the left of the decimal point) or trailing zeros (following numbers to the right of the decimal point) when entering numeric data into a table.
	
	

	HFDS 8.2.10.12
	Data typed into a cell of a table shall be justified automatically when the user moves the cursor to the next cell with justification as follows: 

a. alphanumeric input left justified, 
b. integer numerical data right justified, or
c. decimal numerical data decimal point justified.
	
	

	HFDS 8.2.10.13
	The Tab key shall move the cursor to the first position of the next cell to the right of its current position, or, if the current position is in the last cell in a row, to the first position of the first cell in the next row.
	
	

	HFDS 8.2.10.15
	The user shall be allowed to move through a table using the arrow keys.
	
	

	HFDS 8.2.11.1.1
	Each form shall have a title located at the top of the form.
	
	

	HFDS 8.2.11.1.2
	Forms, labels, fields, messages, and instructions that appear on different displays shall be as consistent as possible within an application and among related applications.
	
	

	HFDS 8.2.11.1.3
	Help shall be provided for fields.
	
	

	HFDS 8.2.11.1.4
	Groups and sequences in a form should reflect the way the user performs the task.
	
	

	HFDS 8.2.11.2.1
	Fields shall have a distinctive appearance and distinct limits.
	
	

	HFDS 8.2.11.2.2
	Data entry fields should be of fixed length, even if the entries may be of variable length.  If useful to the user, a field should give a cue as to its length, for example, by using separated underscores (_ _ _ _ _ ).
	
	

	HFDS 8.2.11.2.3
	Characters that are overwritten as a user enters data shall not designate fields.
	
	

	HFDS 8.2.11.2.4
	When a field accepts variable length entries, users shall not have to remove or fill any unneeded portion.
	
	

	HFDS 8.2.11.2.5
	When a form has one or more required field, the user shall have to make an entry in each required field to be able to complete the form as intended.
	
	

	HFDS 8.2.11.2.6
	When a form has one or more required field, the Save option shall be displayed as unavailable until all of the required fields have been filled.
	
	

	HFDS 8.2.11.2.7
	When a form has both optional and required fields, the two types of fields shall be easily distinguishable.
	
	

	HFDS 8.2.11.2.8
	When possible, fields provided for data that include separators or some sort of formatting (for example, slashes separating the month, day, and year in dates or a decimal point separating dollars and cents) shall include the separators or formatting as part of the field.
	
	

	HFDS 8.2.11.3.1
	When a user must be able to type input from the keyboard, a text field shall be provided.
	
	

	HFDS 8.2.11.3.2
	When a text field will accept more text than can be displayed in the field, a scroll-bar shall be provided to enable users to see the entire text.
	
	

	HFDS 8.2.11.3.3
	When the anticipated text is expected to exceed a single line, the text field shall be large enough to view multiple lines simultaneously.
	
	

	HFDS 8.2.11.4.1
	Every data field shall have a label that uniquely identifies the field.
	
	

	HFDS 8.2.11.4.2
	Labels shall be distinct from data entries and from other information on the screen including text boxes, control options, and messages.
	
	

	HFDS 8.2.11.4.3
	Field labels shall not be editable by users, at least not while they are in form-filling mode.
	
	

	HFDS 8.2.11.4.7
	A label should specify or suggest the entry that goes into the field.  Numbers and other arbitrary codes should not be used as field labels.
	
	

	HFDS 8.2.11.4.8
	Labels for data fields should be composed of terms that are familiar to the user, relevant to the topic of the form, and easily understood by a typical user.
	
	

	HFDS 8.2.11.4.9
	Field labels shall terminate with a special symbol that designates the end of the label and the beginning of the field (a colon “:” is frequently used for this purpose), or a blank space that follows the terminator and separates it from the beginning of the field when the label is to the left of the field.
	
	

	HFDS 8.2.11.4.10
	Labels shall be located consistently with respect to their fields.
	
	

	HFDS 8.2.11.4.11
	When a field entry involves a unit of measurement, the unit shall be included as part of the label or field.
	
	

	HFDS 8.2.11.4.12
	When measurements might be in different units, for example, inches or millimeters, users shall not have to transform them at the time of data entry.
	
	

	HFDS 8.2.11.4.13
	Labels shall be displayed in a left-to-right (horizontal) orientation, as opposed to vertically or in any other off-horizontal orientation.
	
	

	HFDS 8.2.11.4.14
	Labels shall be separated from one another by at least two standard character spaces.
	
	

	HFDS 8.2.11.5.2
	When input is not from source documents or hard copy forms, data fields shall be ordered and grouped logically, using sequence, frequency of use, importance, and functional associations as organizing principles.
	
	

	HFDS 8.2.11.5.3
	When a form is too large to fit in the available screen area, it should be broken into pages, and each page should be labeled with its number and the total number (for example, Page 1 of 3).
	
	

	HFDS 8.2.11.6.1
	When a form first appears, the cursor shall be placed automatically in the first position of the first field.
	
	

	HFDS 8.2.11.6.6
	The cursor should not be moved automatically among fields.  Cursor movement should occur only upon explicit user action, such as pressing the Tab key.
	
	

	HFDS 8.2.11.6.7
	A user shall be able to move the cursor only into fields and onto control objects on the screen, not onto labels or other non data-entry areas.
	
	

	HFDS 8.2.11.6.8
	When a form has protected fields, a user shall not be able to move the cursor into a protected field.
	
	

	HFDS 8.2.11.6.9
	When the fields in a form will be traversed sequentially, a user should be able to move the cursor to the next field by pressing the Tab key, and to the previous field by pressing the Shift and Tab keys simultaneously.
	
	

	HFDS 8.2.11.6.10
	When fields may not necessarily be traversed in a set order, a pointing device in addition to keyboard should also be available for selecting fields.
	
	

	HFDS 8.2.11.7.1
	When a form is expected to have the same entry in a particular field most of the time; that entry should appear in that field as a default entry when the form first appears.
	
	

	HFDS 8.2.11.7.2
	A field that has a default value shall have that value appear in the field automatically when the form appears.
	
	

	HFDS 8.2.11.7.3
	When an entry is normally made in a field by typing, a user shall be able to replace that value by moving the cursor into that field and typing, causing the default value to disappear immediately after the first keystroke.
	
	

	HFDS 8.2.11.7.4
	When a default value is replaced, the default value itself shall not be affected so that the next time the form appears, the same default value will appear in the field.
	
	

	HFDS 8.2.11.8.1
	Users shall be able to correct errors easily on a character-by-character and field-by-field basis.
	
	

	HFDS 8.2.11.8.2
	When a field has a set or range of acceptable values and a user enters an unacceptable value, the system shall either:

a. provide an error message when the user tries to leave the field and not move the cursor from the field, or

b. allow the user to continue moving through the form and, when the user tries to perform the completion action, provide an error message and move the cursor to the field in error.
	
	

	HFDS 8.2.11.8.2
	When a user fails to make an entry in a required field, the system shall either:

a. provide an error message when the user tries to leave the field and not move the cursor from the field, or

b. allow the user to continue moving through the form and, when the user tries to perform the completion action, provide an error message and move the cursor to the field in error.
	
	

	HFDS 8.2.11.8.6
	Data fields should be visually distinguishable from other displayed information.
	
	

	HFDS 8.6.1.1
	When coding is used, it should differentiate items of information, call a user's attention to important information; unusual situations, or potential problems that require user action; or indicate changes in the state of a system.
	
	

	HFDS 8.6.1.2
	A user's attention should be drawn to critical or abnormal information by highlighting, inverse video, color-coding, or other means.
	
	

	HFDS 8.6.1.4
	Visual coding shall be used for functional, not decorative, purposes.
	
	

	HFDS 8.6.1.5
	When codes are used, they should be meaningful rather than arbitrary.
	
	

	HFDS 8.6.1.6
	Coding shall be consistent throughout an application and related applications.
	
	

	HFDS 8.6.1.7
	Codes that are assigned a special meaning in a display should be defined at the bottom of the display.
	
	

	HFDS 8.6.1.8
	Coding techniques that have strong attention-getting qualities (for example, color and flashing) should be used sparingly and judiciously.
	
	

	HFDS 8.6.2.1.1
	Color should be used:

a. to augment a user's understanding of the information being presented,

b. to attach specific meaning to a portion of text or a symbol,
c. to direct a user's attention to something (highlighting critical elements),
d. to reduce clutter,
e. to identify and classify information,
f. to indicate changes in status,
g. as a formatting aid, and
h. to enhance legibility.
	
	

	HFDS 8.6.2.1.2
	Color shall be used conservatively as an information discriminator, especially when the color deficiency in the user population is unknown.
	
	

	HFDS 8.6.2.1.3
	Colors shall be used consistently within a screen, within an application, and across a set of applications.
	
	

	HFDS 8.6.2.1.4
	When color is used to identify data categories, its use shall not conflict with other color-coding conventions.
	
	

	HFDS 8.6.2.1.5
	Color-coding should not be used as the only means of conveying information, indicating an action, prompting a response, or distinguishing a visual element; it should be redundant to some other means of coding.
	
	

	HFDS 8.6.2.1.6
	Colors shall be easy to discriminate from one another, with each color representing only one category of displayed data.
	
	

	HFDS 8.6.2.1.7
	The use of color should not reduce screen readability.
	
	

	HFDS 8.6.2.1.8
	Color should only be added after the effectiveness of a screen has been maximized in an achromatic format.
	
	

	HFDS 8.6.2.1.9
	Users shall not have to discriminate among colors in small areas.
	
	

	HFDS 8.6.2.1.10
	When small areas of the display must be coded, they shall be coded achromatically.
	
	

	HFDS 8.6.2.1.11
	Color should not be used to substitute for written legends.
	
	

	HFDS 8.6.2.1.12
	Color should not be used if multiple other items in the display are or might be the same color as the target.
	
	

	HFDS 8.6.2.2.1
	Brighter or more saturated colors should be used to draw a user's attention to critical data.
	
	

	HFDS 8.6.2.2.2
	When color is used to emphasize information, the brightest color should be used for the most important information.
	
	

	HFDS 8.6.2.2.3
	Tonal coding should be used to show relative values of a single variable.
	
	

	HFDS 8.6.2.2.4
	When tonal coding is used to display relative values of a variable, the lightest shade should correspond to the smallest value, and the darkest shade to the highest value.
	
	

	HFDS 8.6.2.2.5
	When similar hues are used, they should be used only with logically related information.
	
	

	HFDS 8.6.2.2.6
	Shorter wavelength colors (for example, blue and green) should be used to display information that is used infrequently, such as status or background information.
	
	

	HFDS 8.6.2.2.7
	Blue should not be used as the foreground color if resolution of fine details is required.
	
	

	HFDS 8.6.2.2.8
	Red should be used only if high ambient illumination is expected, and green and yellow if a broad range of illumination is expected.
	
	

	HFDS 8.6.2.2.9
	Colors used for coding should be easily differentiable under realistic operating conditions, including ambient lighting and display type.
	
	

	HFDS 8.6.2.2.10
	When green, yellow, and red are used, they shall be used in combination with other cues, such as brightness and saturation, to enhance their distinctiveness.
	
	

	HFDS 8.6.2.2.11
	When light images on a dark background will be viewed extensively, the images should be amber or green rather than white.
	
	

	HFDS 8.6.2.2.12
	The following restrictions on the use of specific colors shall be incorporated into display design:

a. If orange is used, it shall be readily differentiated from red, yellow, and white. 

b. Magenta shall be used sparingly.
c. Pure blue shall not be used on a dark background for text, thin lines, or high resolution information.
d. Simultaneous presentation of both pure red and pure blue (and to a lesser extent, red and green or blue and green) on a dark background shall be avoided since they may result in a three dimensional effect, unless this effect is intentional or acceptable.
e. Dominant wavelengths above 650 nm shall be avoided because people with protanopic vision are noticeably less sensitive to these wavelengths.
f. Once a color is assigned a specific use or meaning, no other color shall be used for the same purpose.
	
	

	HFDS 8.6.2.4.2
	When the user community has previously established meanings for various colors, the designer shall retain those meanings.  Thus, a color should not signify a different condition than it signified in the previous system.
	
	

	HFDS 8.6.2.4.3
	Color-coding shall conform to the following reserved meanings consistent with conventional associations for particular colors:

a. Red shall indicate conditions such as no-go, error, failure, or malfunction.

b. Flashing red shall be used only to indicate emergency conditions requiring immediate user action to avert personnel injury or equipment damage.
c. Yellow shall indicate marginal conditions, alert users to situations where caution or rechecking is necessary, or notify users of an unexpected delay.
d. Green shall indicate that a monitored process or unit of equipment is within tolerance, that a condition is satisfactory, or that it is all right to proceed with an operation or transaction.
e. White shall indicate alternative functions or system conditions that do not have operability or safety implications.
f. Blue shall be used only as an advisory color.
	
	

	HFDS 8.6.2.4.4
	Longer wavelength colors (for example, red and orange) should be used to suggest action or a demand for a response.
	
	

	HFDS 8.6.2.5.1
	The color of other figures and the background relative to a particular item should be considered in order to provide the appropriate color contrast and emphasis to the color-coding of a particular item.
	
	

	HFDS 8.6.2.5.2
	Designers should avoid the following color combinations:

· Saturated Red and Blue,

· Saturated Red and Green,

· Saturated Blue and Green, 

· Saturated Yellow and Green,

· Yellow on Purple,

· Green on White,

· Yellow on Green,

· Blue on Black,

· Magenta on Green,

· Red on Black,

· Magenta on Black, and

· Yellow on White.
	
	

	HFDS 8.6.2.5.3
	Selected colors should be tested with users to verify that the colors can be easily discriminated from each other.
	
	

	HFDS 8.6.2.5.5
	Highly saturated colors with significantly different wavelengths (those toward opposite ends of the spectrum) should not be used next to each other.
	
	

	HFDS 8.6.2.5.6
	When possible, highly saturated colors should be used to maximize differences among colors.
	
	

	HFDS 8.6.2.5.7
	Similar colors should be used to convey similarity among items; examples are orange/yellow and blue/violet.
	
	

	HFDS 8.6.2.5.8
	The colors selected for coding on a screen shall be easily discriminated from one another in all expected operating conditions.
	
	

	HFDS 8.6.2.5.9
	Color combinations that are similar in lightness shall be avoided (for example, navy blue on black, yellow on white).
	
	

	HFDS 8.6.2.5.10
	Due to the relationship between brightness and color, a maximum of two luminance levels should be used for coding on colored displays.
	
	

	HFDS 8.6.2.6.1
	The foreground color should contrast highly with the background color.
	
	

	HFDS 8.6.2.6.2
	The contrast between text and its background shall be sufficiently high to ensure readability of the text.
	
	

	HFDS 8.6.2.6.5
	The contrast should be increased if the screen will be viewed under dim lighting conditions.
	
	

	HFDS 8.6.2.6.6
	A medium achromatic background (for example, dark or medium gray) should be used to maximize the visibility of foreground colors.
	
	

	HFDS 8.6.2.7.1
	Color should be introduced into screens conservatively, using relatively few colors to designate critical categories of displayed data and only if it will facilitate user understanding or performance.
	
	

	HFDS 8.6.2.7.3
	The total number of colors used should not exceed four for a single alphanumeric screen and seven for a set of related screens.
	
	

	HFDS 8.6.2.7.4
	Additional colors (more than four) should be reserved for special use (for example, in map displays).
	
	

	HFDS 8.6.2.10.1
	When color is used to indicate status changes, a box or other shape adjacent to the text shall change color, instead of the text itself.
	
	

	HFDS 8.6.3.1
	Brightness coding shall have a single meaning throughout an application and related applications.
	
	

	HFDS 8.6.3.2
	The number of brightness intensity levels used as codes shall not exceed three.
	
	

	HFDS 8.6.3.4
	High brightness should be used to call attention to errors in data-entry fields and to highlight answer fields on question and answer screens.
	
	

	HFDS 8.6.3.5
	When two brightness levels are used to code information, the higher brightness should apply to the more critical information, and the lower brightness to the less critical information.
	
	

	HFDS 8.6.3.10
	Reverse video (for example, brightness inversion) should be used to highlight critical items requiring user attention, and return to a normal brightness when the user has responded.
	
	

	HFDS 8.6.5.1
	When special symbols such as asterisks or arrows are used, they shall be used consistently and with unique meanings throughout an application and related applications.
	
	

	HFDS 8.6.5.2
	When used to draw attention to a selected item in alphanumeric displays, the symbol should be separated from the beginning of the word by a space.
	
	

	HFDS 8.6.7.1
	Size coding should only be used when there is a low density of items on the display.
	
	

	HFDS 8.6.7.2
	The number of different sizes used as codes shall not exceed three.
	
	

	HFDS 8.6.7.3
	Within a text file or table, the use of a different font style should be preferred over the use of a different size for highlighting information.
	
	

	HFDS 8.6.8.1
	Texture coding should be used redundantly with another form of coding (for example, color).
	
	

	HFDS 8.6.8.2
	Simple hatching should be used instead of elaborate patterns.
	
	

	HFDS 8.6.8.3
	Texture coding should be tested by users to avoid potentially distracting visual effects.
	
	

	HFDS 8.6.9.1
	Spatial coding should be used to give meaning to an item of information, such as to identify it as a menu item, or to indicate title pages, information fields, alarms, and active and static display areas.
	
	

	HFDS 8.6.9.2
	Spatial coding should be used consistently throughout the system.
	
	

	HFDS 8.6.9.5
	When there is no need to show a relationship between items, spatial coding should not be used.
	
	

	HFDS 8.7.3.1
	The format and question-answer procedures shall be consistent throughout an application and related applications.
	
	

	HFDS 8.7.3.2
	Users shall only be presented with and required to answer one question at a time.
	
	

	HFDS 8.7.3.3
	To the extent possible, users shall be provided a default or a list of the most appropriate responses from which they may select the desired response.
	
	

	HFDS 8.7.3.4
	When a system poses a series of questions to the user, and the answer to the current question is dependent upon how a previous question was answered, answers to all questions within the series should be displayed until all questions have been answered.
	
	

	HFDS 8.7.3.7
	Questions should be phrased in a positive manner. Avoid negative questions.
	
	

	HFDS 8.9.1.4
	A nondestructive Back or Go-back option shall be provided to return the display to the last previous transaction.
	
	

	HFDS 8.9.1.12
	When appropriate, a system or application shall provide a Restart (or Revert) option that will cancel entries made in a defined transaction sequence and will return the user to the beginning of the sequence.
	
	

	HFDS 8.9.1.13
	When a Restart will result in the loss of data or changes, the system shall require a confirming action by the user.
	
	

	HFDS 8.9.1.14
	When appropriate, a system or application shall provide a nondestructive Review option that will return to the first display in a defined transaction sequence, permitting the user to review a sequence of entries and make necessary changes.
	
	

	HFDS 8.9.1.15
	When appropriate, a system or application shall provide a Suspend option that permits a user to preserve the current state of a transaction while leaving the system and to resume the transaction at a later time.
	
	

	HFDS 8.9.1.16
	When a system or application provides a Suspend option, it shall display an indication that a transaction has been suspended whenever the option has been selected.
	
	

	HFDS 8.9.1.17
	The system shall prompt the user with information on how to resume the suspended transaction at his or her next log on.
	
	

	HFDS 8.10.1.1
	An easy means shall be provided for saving and retrieving data.
	
	

	HFDS 8.10.1.2
	Users shall be able to specify names for storing text or graphic data files and be able to view lists of these stored files.
	
	

	HFDS 8.10.1.3
	The user should be able to save the information entered into a file by a single action that will permit the user to continue interacting with the file.
	
	

	HFDS 8.12.1.5
	The system or application shall provide the user whatever information is required to guide control entries.
	
	

	HFDS 8.12.1.6
	When prompts are used to guide the user in making control entries, the selected prompts shall be used consistently.
	
	

	HFDS 8.12.1.9
	The wording of control options should be task oriented, reflecting a user's view of the current transaction.
	
	

	HFDS 8.12.1.10
	The items presented in a list of basic options should be grouped, labeled, and ordered according to logical function, sequence, frequency, or criticality of use.
	
	

	HFDS 8.12.1.17
	A transaction should never leave a user without further available options.
	
	

	HFDS 8.12.1.18
	A transaction should provide next steps or alternatives (for example, Continue, Abort, or Go to main directory) at the end of a transaction.
	
	

	HFDS 8.13.1.1
	Each type of control in an application shall be consistent and visually distinct from other types of controls.
	
	

	HFDS 8.13.1.2
	Controls shall differ in appearance from other text and graphics in an application window.
	
	

	HFDS 8.13.5.1
	All push buttons in a window should have the same size and shape.
	
	

	HFDS 8.13.5.2
	The push button size should accommodate the largest label.
	
	

	HFDS 8.13.5.3
	A push button shall have either a text or graphic label.
	
	

	HFDS 8.13.5.4
	Push button labels shall be consistent throughout an application and related applications.
	
	

	HFDS 8.13.5.5
	Push button labels should be short and unambiguous.
	
	

	HFDS 8.13.5.6
	The push button label should describe the results of pressing the button and reflect the action that will be taken by the application rather than the user.
	
	

	HFDS 8.13.5.7
	A user shall be able to activate a push button by moving the pointer onto the button and pressing the appropriate pointer button.
	
	

	HFDS 8.13.5.8
	The push button shall be highlighted while the pointer button is depressed.
	
	

	HFDS 8.13.5.9
	The control shall be activated when the pointer button is released, and the push button is reverted to its normal appearance.
	
	

	HFDS 8.13.5.10
	A user shall be able to activate a push button using the keyboard.
	
	

	HFDS 8.13.5.12
	Default push buttons shall be clearly distinguishable from the other push buttons.
	
	

	HFDS 8.13.6.1
	Radio buttons shall be used if it is required that one and only one of a set of mutually exclusive options be selected.
	
	

	HFDS 8.13.6.2
	An individual radio button shall always be part of a mutually exclusive group of two or more radio buttons.
	
	

	HFDS 8.13.6.3
	A radio button that is active shall cause all of the other radio buttons in its group to be inactive.
	
	

	HFDS 8.13.6.4
	A user shall be able to select a radio button using a pointing device by moving the pointer onto the radio button and clicking the appropriate device button.
	
	

	HFDS 8.13.6.5
	A user shall be able to select a radio button using the keyboard by moving a location cursor to the desired button (for example, using the arrow keys) and pressing the Enter key.
	
	

	HFDS 8.13.6.6
	Selecting one radio button item shall deselect any other radio button in its group previously selected.
	
	

	HFDS 8.13.6.7
	A box should be drawn around a group of radio buttons to visually separate the group from other interface features.
	
	

	HFDS 8.13.6.8
	Selecting a button that is already highlighted shall not change its state.
	
	

	HFDS 8.13.6.9
	Labels shall be provided for each set of radio buttons.
	
	

	HFDS 8.13.6.10
	Radio buttons and labels shall be left justified in the columnar format.
	
	

	HFDS 8.13.6.11
	When a screen or window contains only one panel of radio buttons, the screen or window title shall serve as the panel label.
	
	

	HFDS 8.13.6.12
	The selection target area for radio buttons shall include the radio button and its label.
	
	

	HFDS 8.13.6.14
	Radio button sets shall contain from two to seven items, but the user shall always have at least two radio buttons in each set.
	
	

	HFDS 8.13.6.15
	When a particular option is not available, it should be displayed as subdued or grayed-out in relation to the brightness of the available options.
	
	

	HFDS 8.13.7.1
	Check boxes shall be provided if a user must be able to select any number, including none, of a set of options.
	
	

	HFDS 8.13.7.2
	A check box that is activated shall not change the status of any other choice in the group.
	
	

	HFDS 8.13.7.3
	Users shall be able to toggle selected and unselected states on a check box using either a pointing device or the keyboard.
	
	

	HFDS 8.13.7.4
	Check boxes shall have two states, selected and unselected.
	
	

	HFDS 8.13.7.5
	Labels shall be provided for each set of check boxes.
	
	

	HFDS 8.13.7.6
	Label style and orientation for check boxes should remain consistent for groups of check boxes within an application and across related applications.
	
	

	HFDS 8.13.7.7
	Check boxes shall be arranged in logical order so that the most frequently used boxes are at the top or at the left, depending on how the boxes are oriented.
	
	

	HFDS 8.13.7.8
	Check boxes should have a columnar orientation with the boxes aligned to the left.
	
	

	HFDS 8.13.7.9
	When there is limited space, a horizontal orientation shall be used with adequate separation (three spaces) between each box.
	
	

	HFDS 8.13.7.10
	When grouping check boxes, the boxes shall be equal in height and width.
	
	

	HFDS 8.13.8.1.1
	List boxes should be used when choices are displayed for the user.
	
	

	HFDS 8.13.8.1.2
	Long lists in list boxes should be accompanied by scrolling capability.
	
	

	HFDS 8.13.8.1.3
	The label and list items for an inactive list box should be dimmed.
	
	

	HFDS 8.13.8.1.4
	Standard list boxes should always remain the same size.
	
	

	HFDS 8.13.8.1.5
	The list box should be high enough to accommodate three to eight list items if possible within the height of a dialog box.
	
	

	HFDS 8.13.8.1.6
	A list box should be a few spaces wider than the average width of the items in the list.
	
	

	HFDS 8.13.8.1.7
	When an item is too wide for the list in a list box, a horizontal scroll-bar should be placed at the bottom of the list.
	
	

	HFDS 8.13.10.1.3
	When entering and editing text, users shall be able to move the cursor freely within a displayed page to specify items for change and to make changes directly in the text.
	
	

	HFDS 8.13.10.2.7
	When a window first receives input focus, the text cursor shall be placed in the text area where typing is most likely to occur.
	
	

	HFDS 8.13.10.2.9
	Users shall be able to move the text cursor within and among text entry areas using both the pointing device and the keyboard.
	
	

	HFDS 8.14.2.4.1
	Scroll-bars shall be provided whenever the size of a textual or graphic entity exceeds the space available to display it.
	
	

	HFDS 8.14.2.4.2
	When the entire document fits in a display area, scroll-bars are unnecessary and shall be deactivated.
	
	

	HFDS 8.14.2.4.5
	A vertical scroll-bar should be the height of the scrollable portion of the window.
	
	

	HFDS 8.14.2.4.6
	A horizontal scroll-bar should be at least one-half the width of the scrollable portion of the window.
	
	

	HFDS 8.14.2.4.8
	Directional arrows should be provided in small boxes distinct from the scroll area to indicate the direction that scrolling may be performed.
	
	

	HFDS 8.14.2.4.9
	The appropriate directional arrow shall be subdued or grayed out if no information is currently available through scrolling in a particular direction.
	
	

	HFDS 8.14.2.4.10
	The scroll-bar should be a filled-in bar, which contrasts with the window and the screen body background.
	
	

	HFDS 8.14.2.4.11
	A scroll-bar shall contain a vertical or horizontal line or area along which the scroll box can move, the length of which represents the entire entity.
	
	

	HFDS 8.14.2.4.12
	A scroll-bar shall contain a movable symbol such as a box or rectangle that contrasts with the scroll area.
	
	

	HFDS 8.14.2.4.13
	The scroll box should indicate by its spatial position the relative location in the file of the information being viewed.
	
	

	HFDS 8.14.2.4.14
	The size of the scroll box shall indicate proportionately the amount of the document displayed in the window relative to the percentage of available information in the file being viewed.
	
	

	HFDS 8.14.2.4.18
	A scroll-bar shall contain two symbols that allow a user to step forward or backward through the entire entity a unit at a time (for example, one page at a time).
	
	

	HFDS 8.14.2.8.3
	When the same buttons are used for different windows, they should be placed consistently in the same location.
	
	

	HFDS 8.14.2.8.4
	Push button order should be consistent throughout an application.
	
	

	HFDS 8.14.2.8.5
	When Help may be needed by the user and does not appear in a window menu bar, the window should have a Help button located at the bottom right corner of the working area of the window.
	
	

	HFDS 8.14.2.8.6
	Buttons should be ordered from left to right (or top to bottom for vertical rows) according to frequency of use, sequence of use, or with positive actions at the left or top and negative or canceling actions at the right or bottom.
	
	

	HFDS 8.14.2.8.10
	Related push buttons should be placed together.
	
	

	HFDS 8.14.3.1.8
	A secondary window should be used to temporarily add data (for example, help screens, menus, or other features) to a display as a means to control or display divergent information or to segregate and control separate operations.
	
	

	HFDS 8.14.3.1.11
	When present, a secondary window should appear within the borders of and on top of (superimposed on) a portion of its "parent" window.
	
	

	HFDS 8.14.3.1.12
	Closing a secondary window should not affect the parent window.
	
	

	HFDS 8.14.3.1.13
	A secondary window should be removed when its parent window is removed.
	
	

	HFDS 8.14.3.1.14
	The number of secondary windows should be limited to avoid creating navigation problems for the user.
	
	

	HFDS 8.14.3.2.1
	All application windows should have a border or frame, a title bar, window controls, and a working area.
	
	

	HFDS 8.14.3.2.2
	The title bar shall extend across the top of the window.
	
	

	HFDS 8.14.3.2.4
	The window title shall be in mixed-case letters.
	
	

	HFDS 8.14.3.2.5
	The title shall be as informative as possible, describing the purpose of the window and may also include the name of the application.
	
	

	HFDS 8.14.3.2.6
	When a window is displayed as a result of the selection of an option in a menu, the title of the window shall be the same as the wording of the option.
	
	

	HFDS 8.14.3.5.1
	A window intended for the display of textual information should be wide enough to display an entire line of anticipated text without horizontal scrolling.
	
	

	HFDS 8.15.1.2
	At the end of a session, any parameters with settings that apply only to the current session should be reset to their default values.
	
	

	HFDS 8.15.1.5
	Every user action shall result in a response from the system.
	
	

	HFDS 8.15.1.6
	Users should be able to review user specified interface parameters and reset them at any time during a session.
	
	

	HFDS 8.15.3.1
	When necessary, each system shall implement a log on procedure that users must complete before they can access any system functions.
	
	

	HFDS 8.15.3.2
	Where multiple users have simultaneous access to computer control or output, the operation by one person shall not interfere with the operations of another unless mission survival necessitates pre-emption.
	
	

	HFDS 8.15.3.3
	Where applicable, provisions for pre-emption and pre-notification shall be provided.
	
	

	HFDS 8.15.3.4
	Provisions shall be made for the pre-empted user to be able to resume operations without information loss.
	
	

	HFDS 8.15.3.5
	When a system uses a log on procedure, a log on screen should be displayed automatically as soon as a user completes any required start-up or power-up procedures.
	
	

	HFDS 8.15.3.6
	When the system is unavailable for log on, it should display a message stating the system status and when it will be available.
	
	

	HFDS 8.15.3.7
	When a system log on procedure includes both an identification component (for example, a user's name) and an authentication component (for example, a user's password), the system shall provide a self-explanatory prompt for each component with each prompt on a separate line.
	
	

	HFDS 8.15.3.8
	When a log on procedure includes the entry of a user's name and a password, the system shall show the user's name but shall not display the password on the screen.
	
	

	HFDS 8.15.3.9
	When a user makes an error during the log on procedure, the system shall display an error message in the system message area or in a standard pop-up error window that provides guidance on how to correct the error but not information that could assist someone trying to break into the system.
	
	

	HFDS 8.15.3.10
	Upon completion of a log on, the system should display a main menu or an application window.
	
	

	HFDS 8.15.3.11
	Once a user is logged on a system, the user shall be able to log off a system at any time by selecting the Log off option from a system-level menu.
	
	

	HFDS 8.15.3.13
	The system shall prompt the user to confirm a log off request.
	
	

	HFDS 8.15.3.14
	After completing a system log off, the system shall display the initial system log on screen.
	
	

	HFDS 8.15.3.15
	When a system includes an automatic log off due to user inactivity, a standard elapsed time modifiable by the user should be designated.
	
	

	HFDS 8.15.3.16
	During periods of inactivity, the system should display a message accompanied by an auditory warning signal stating the action necessary to avoid automatic log off (for example, a keystroke or movement of the pointing device).
	
	

	HFDS 8.15.3.17
	When automatic log off occurs, the system should auto-save any unsaved data, display a message indicating that automatic log off has occurred, and provide the name of the file in which data have been saved.
	
	

	HFDS 8.15.11.1.1
	A user should be able to stop a control process at any point in a sequence to correct an error.
	
	

	HFDS 8.15.11.1.5
	When a user has completed a data entry transaction and an error is detected, the user shall be able to make corrections directly and immediately.
	
	

	HFDS 8.15.11.1.7
	Notices, alerts, and informational displays should remain visible to a user until he or she responds with an appropriate action.
	
	

	HFDS 8.15.11.1.8
	A system or application shall require an explicit user action to reenter corrected material after a user has completed correcting an error.
	
	

	HFDS 8.15.11.1.9
	The enter action for reentry of corrected items shall be the same as the enter action for the original entry.
	
	

	HFDS 8.15.11.1.10
	A system or application shall provide an easy means to return to the previous page after error correction.
	
	

	HFDS 8.15.11.1.11
	When a control entry (including log off) will result in a change in stored data, procedures, or system operation (particularly if it is not easily reversible), the system or application shall explicitly notify the user of the potential loss of data, and require a confirmation before implementing the action.
	
	

	HFDS 8.15.11.1.12
	The Enter key shall not be used for confirmation of destructive actions.
	
	

	HFDS 8.15.11.1.13
	A system or application shall allow a user to go back easily to previous steps in a transaction sequence in order to correct an error or make any other desired change.
	
	

	HFDS 8.15.11.1.15
	A second Undo action that reverses an original Undo action should be provided to reinstate whatever was just undone.
	
	

	HFDS 8.15.11.1.16
	All conditions and information relevant for user recovery from an error shall be displayed to the user.
	
	

	HFDS 8.15.11.1.17
	Error messages and error feedback about the data or control entry shall be given within 2 to 4 seconds after the user completes the entry in which the error is detected.
	
	

	HFDS 8.15.11.2.7
	When applicable, error messages should state the error detected, the input field containing the error, and the corrective action.
	
	

	HFDS 8.15.11.2.9
	Error messages shall be brief, specific, and task-oriented.
	
	

	HFDS 8.15.11.2.10
	Error messages shall provide information that pertains specifically to the operation of the task instead of offering general information.
	
	

	HFDS 8.15.11.2.11
	In general, error messages should be worded as advice or suggestions.
	
	

	HFDS 8.15.11.3.4
	When a menu selection, function key, or command entry is invalid or inoperative at the time of selection, no action should result except the display of an advisory message telling the user what is wrong and which functions, options, or commands are appropriate.
	
	

	HFDS 8.15.11.3.8
	When an error is repeated, causing the same error message to be repeated in succession, the message should be reworded for the third repetition and all following error messages that apply to that error.
	
	

	HFDS 8.15.12.2
	When possible, the system should automatically check data for format and content.
	
	

	HFDS 8.15.12.3
	Valid data entries should be accepted and processed without any further user action.
	
	

	HFDS 8.15.12.4
	Data and command entries that do not meet validation testing should result in a message asking for correction or confirmation.
	
	

	HFDS 8.16.2.1
	Specific user guidance information should be available online for display at any point in a transaction sequence.
	
	

	HFDS 8.16.2.2
	The Help function should be activated automatically (offering Help) when the user is making repeated errors.
	
	

	HFDS 8.16.2.3
	The system should provide users with appropriate online data, command indexes, and dictionaries to guide them in the selection and composition of data and command entries.
	
	

	HFDS 8.16.2.4
	Online guidance material should include all applicable definitions, lists of allowable entries, ranges of acceptable values, and reference material describing system capabilities and procedures.
	
	

	HFDS 8.16.2.5
	Online Help should be user-centered, that is, based on the task the user is trying to complete and not on the characteristics of the application.
	
	

	HFDS 8.16.2.6
	When an error occurs and the user requests Help, the Help should provide a useful description of the error and suggest at least one recovery technique.
	
	

	HFDS 8.16.2.7
	User guidance shall be displayed consistently in a format that is distinguishable from that of other displayed data.
	
	

	HFDS 8.16.2.8
	To the extent possible, the display of Help should not obscure the object about which Help was requested.
	
	

	HFDS 8.16.2.9
	Online Help shall remain visible until the user chooses to remove it.
	
	

	HFDS 8.16.2.13
	When a user requests Help on a topic, the computer should accept synonyms and abbreviations.
	
	

	HFDS 8.16.2.14
	When a request for Help is ambiguous in content, the computer should initiate a dialogue to specify what data, message, or command requires explanation.
	
	

	HFDS 8.16.2.15
	Users should be able to request Help on selected topics.
	
	

	HFDS 8.16.2.16
	Both system-level and application-level Help should be available to users and provided in the following ways: 

a. As a menu title in the system menu bar.  This level of Help should describe system capabilities and provide information on how to use Help.  It may include an online tutorial for users and a system navigation aid.

b. As a menu title in an application menu bar.  This level of Help should include general information on application functionality.  It may include an online, cross-referenced index so that users can obtain information about particular windows, actions, and commands.  When the application uses action icons, it may provide Help through an action icon.
c. As a push button or check box in a window.  This level of Help should provide information about the actions that can be taken in the window.
d. As a message in the message area of a window.  This level of Help should explain how to complete the initiation of an action. 
e. As a function available from the keyboard.  This level of Help should provide information about the object in a window that has input focus.  The information may be displayed in a message window or in the message area of the window in which the object appears.
	
	

	HFDS 8.16.3.1
	Users should be able to access Help from within an application, (that is, without leaving the application), and return to where they were before requesting Help.
	
	

	HFDS 8.16.3.2
	The system or application should place a Help icon on the screen and designate a function key as the Help key.
	
	

	HFDS 8.16.3.3
	Systems and applications should use the Help icon and the Help key consistently throughout the application.
	
	

	HFDS 8.16.3.4
	Users should be provided with a constant reminder of Help availability.
	
	

	HFDS 8.16.3.6
	Users should be able to obtain online Help by using a standard action that is always available.
	
	

	HFDS 8.16.3.7
	The procedures for accessing online Help should be consistent throughout an application and related applications.
	
	

	HFDS 8.16.3.8
	Users should not be required to memorize lengthy sequences or refer to secondary written procedures to access online Help.
	
	

	HFDS 8.16.3.9
	The system shall provide a Help command that allows users to obtain online guidance information.
	
	

	HFDS 8.16.3.10
	Users should be able to alternate easily between a Help display and the display from which Help was requested.
	
	

	HFDS 8.16.3.11
	After requesting and receiving Help, a user should be provided with an easy means to return to the display from which Help was requested.
	
	

	HFDS 8.16.3.12
	Any Help or guidance display should include any relevant control options.
	
	

	HFDS 8.16.3.13
	Users shall be able to access and exit Help with a single action, for example, a single keystroke or a single click of a pointing device.
	
	

	HFDS 8.16.3.15
	Synonyms for standard terminology should be recognized by Help routines, requiring only that the user enter a term for which they are interested in obtaining Help.
	
	

	HFDS 8.16.3.16
	When a user enters a term for which they are interested in obtaining Help, the application should accept close spelling matches.
	
	

	HFDS 8.16.5.1
	The following practices should be applied in wording Help information. 

a. The most important information should be placed at the beginning of each online Help message. 

b. Messages should be stated in short, simple, consistently structured in the active instead of passive voice.

c. Messages should be positively worded. Negative statements should only be used for stating exceptions to rules.

d. Common words with apparent meanings should be used. Abbreviations or contractions should not be used.
	
	

	HFDS 8.16.5.2
	Help information shall be appropriate to the experience and training of the system users.
	
	

	HFDS 8.16.5.3
	The visual style of online Help should maintain a great deal of white space with no more than 40% of the pixels used for words and figures.
	
	

	HFDS 8.16.6.1
	Online Help should include:

(1) memory aids,

(2) basic information likely to be of use only to novices,

(3) material selected from written documentation,

(4) explanations that go beyond written documentation,

(5) information that might seem obvious but may not be to all users, or

(6) step-by-step instructions on how to perform the most common tasks.
	
	

	HFDS 8.16.6.3
	The system should provide multiple levels of Help with successive levels providing increasingly detailed levels of explanation.
	
	

	HFDS 8.16.6.4
	Online Help should include Help on how to use the online Help which includes 

a. a description of all Help displays,

b. instructions on how to access Help from anywhere in the system, including alternative routes, if any,

c. instructions on navigating through Help, including scrolling, paging, and moving to related topics, and

d. a description of the current window, including its function and any tasks the user can perform.
	
	

	HFDS 8.16.6.5
	Each Help display shall have a title that identifies its contents and reflects the location from which it originated.
	
	

	HFDS 8.16.6.15
	An online index of Help topics should be available to users.
	
	

	HFDS 8.16.6.16
	The online Help facility should allow users to press any alphabetic key and obtain a list of the Help topics beginning with that letter, and then allow the users to select a topic from the list and obtain the Help information for that topic.
	
	

	HFDS 8.16.7.1
	A Help window should include a title that identifies the contents, a working area that displays the Help information, and an OK push button to remove the window.
	
	

	HFDS 8.16.7.3
	Help windows should be wide enough to display complete lines of text and long enough to display all the lines, if practical.
	
	

	HFDS 8.16.7.7
	Help windows should be removed from the screen either at the user’s request or when the object or window about which Help was requested is removed, minimized, or closed.
	
	

	HFDS 8.16.7.8
	Users should be able to keep a Help window displayed while continuing to work with the application.
	
	

	HFDS 15.1.2.2
	User documents should have informative titles and, if applicable, a discernable, hierarchical system of section headings.  Different levels of headings should be differentiated with typographic cuing, for example, size and boldness of the type.  White space, color, font type, and font sizes can be used judiciously if they aid in locating and categorizing information and contribute to readability and appearance of the document.  They then result in a usable and friendly document.
	
	

	HFDS 15.2.1.1.1
	A document shall have a title, and its major subdivisions shall have headings.  These titles and headings shall be brief, descriptive, and distinctive.  That is, within the constraint of being as brief as possible, a title or heading shall identify the contents of the document or division with sufficient detail to distinguish it from similar documents or divisions.
	
	

	HFDS 15.2.1.1.3
	Titles and headings shall not be repeated within a major division of a document.
	
	

	HFDS 15.2.1.4.1
	Internal cross referencing should be minimized. Ways to do this include: 

(a) repetition of material, 

(b) sequential organization of the document, and 

(c) use of foldout pages so that needed material is visible simultaneously with any preceding material.
	
	

	HFDS 15.2.1.4.2
	Internal cross-references shall refer to subdivision or paragraph numbers, or, if numbering is not used, to the title of the subdivision or paragraph.  Cross-references shall not be made to page numbers.
	
	

	HFDS 15.2.1.5.1
	If a task orientation is appropriate for a user document, the organization of the document should reflect the steps of the task as determined by a task analysis.  If the document covers more than one task, the sequence of coverage should reflect the sequence in which the tasks are performed to the extent possible.
	
	

	HFDS 15.2.1.5.2
	If a list orientation is appropriate for a user document, the document should be organized in a meaningful way, such as listing the topics in sequential, logical, or alphabetic order.
	
	

	HFDS 15.2.2.3
	The average length of paragraphs in technical writing should not exceed six sentences.
	
	

	HFDS 15.2.3.1.1
	The text of a document shall be written in clear, simple language, free of vague, ambiguous, unfamiliar, and unnecessary words.
	
	

	HFDS 15.2.3.1.2
	The text of a document should contain a minimum number of technical terms that require specialized knowledge to be understood unless those terms are needed to convey precise meaning.
	
	

	HFDS 15.2.3.3.1
	Generally speaking, in technical writing, the length of sentences (without lists) should not, on the average, exceed 20 words.
	
	

	HFDS 15.2.3.4.1
	In general, a sentence should express a single thought.
	
	

	HFDS 15.2.3.4.2
	A user document should contain relatively few sentences that have more than one or two subordinate clauses.  In general, short, simple sentences should be substituted for complex and compound sentences.
	
	

	HFDS 15.2.3.5.1
	In general, the elements of a sentence should be arranged in the following order:  (a) subject, (b) verb, (c) object, (d) predicate object, and (e) indirect object.
	
	

	HFDS 15.2.3.6.1
	In general, sentences should be written in the active, not the passive voice.  That is, the subject acts upon the predicate rather than the more complex arrangement where the subject is acted upon by the predicate.
	
	

	HFDS 15.2.3.7.1
	The second person verb form and the imperative mood shall be used in all sentences that direct the reader to do something.  Examples are: "Remove test set from carrying case," and "Turn R15 fully clockwise."
	
	

	HFDS 15.2.3.8.1
	Most of the time, positively worded sentences should be used because they are more definitive, less confusing, and less evasive than negatively worded statements.
	
	

	HFDS 15.2.3.8.2
	Negative wording should be used to state prohibitions and to correct existing or potential misconceptions.
	
	

	HFDS 15.2.3.9.1
	The same phrase should be used to express the same meaning throughout a document.  For example, the phrase "conforming to" should not be used in one place and "in accordance with" in another if the same meaning is intended.
	
	

	HFDS 15.2.3.9.2
	If a task step occurs more than once in a user document, the same words shall be used in all occurrences, except for any unique variables that need to be included in the different occurrences.
	
	

	HFDS 15.2.3.10.2
	Capitalization shall not be used to emphasize phrases.
	
	

	HFDS 15.2.4.2.1
	If equivalent high frequency (familiar) and low-frequency (unfamiliar) words exist for a desired use, the high-frequency word should be used.  For example, use would be a better choice than employ.
	
	

	HFDS 15.2.4.2.2
	If equivalent short and long words exist for a desired use, the short word should be used.  For example, use would be a better choice than utilize.
	
	

	HFDS 15.2.4.2.3
	If equivalent simple and complex words or terms exist for a desired use, the simple word or term should be used.
	
	

	HFDS 15.2.4.3.1
	Concrete words and terms should be used rather than abstract words and terms.
	
	

	HFDS 15.2.4.3.2
	Ambiguous words and terms shall be avoided.
	
	

	HFDS 15.2.4.3.3
	Indefinite words and terms such as and/or, suitable, appropriate, and etc. should not be used.
	
	

	HFDS 15.2.4.4.1
	The word if should be used at the beginning of phrases that state conditions in which the passage of time and spatial location are not important, for example, "If a fuse is blown, perform the tests prescribed for the circuit it protects."  The word when should be used at the beginning of phrases in which the passage of time is important, for example, "When the motor reaches a speed of 200 R”M."  The word where should probably not be used to introduce a conditional phrase unless spatial location is important.
	
	

	HFDS 15.2.4.4.2
	If the sentence structure permits, the word "shall" shall be used in sentences that state something the user must do.  The word "should" shall not be used in instructions to users.  The word "may" shall be used to express permission or non-mandatory options.  The word "will" shall not be used for any of these purposes.
	
	

	HFDS 15.2.4.5.1
	Whenever a pronoun is used, the noun to which it refers shall be clear and unambiguous.
	
	

	HFDS 15.2.4.6.1
	Technical terms, uncommon words, and common words that are used in unusual or special ways shall be defined in the text and also in an alphabetically-ordered glossary, if one exists.  Using one such section assists the user in navigating to this reference information.
	
	

	HFDS 15.2.4.6.2
	Words or terms that must be defined shall be defined immediately following their first occurrence in the text.
	
	

	HFDS 15.2.4.7.1
	Abbreviations and acronyms shall be kept to a minimum that is appropriate to the technical understanding and usage of the intended users.  After its initial definition, an abbreviation or acronym shall be used whenever the term occurs.
	
	

	HFDS 15.2.4.7.2; W3C 4.2
	Abbreviations and acronyms shall be defined immediately following their first occurrence in the text.  Their definitions shall consist of presenting the word or term fully spelled out, followed by the abbreviation or acronym enclosed in parentheses.
	
	

	HFDS 15.2.4.7.3
	The abbreviations and acronyms used in a document shall be listed alphabetically and defined in a glossary.
	
	

	HFDS 15.2.4.7.6
	The abbreviation and punctuation of units shall conform to ANSI/IEEE Standard 260 for standard letters and symbols for units on measurement.
	
	

	HFDS 15.2.4.9.1
	Numbers representing measurements or time shall be expressed in numerals. Numbers (both cardinal and ordinal) representing quantities of 10 or more shall be expressed in numerals; those representing quantities less than 10 shall be expressed in words.  If a number is the first word in a sentence, it shall be expressed in words.
	
	

	HFDS 15.2.4.9.2
	In general, Arabic numerals should be used, not Roman numerals.
	
	

	HFDS 15.2.4.9.3
	Non-whole numbers should be expressed as decimals, not fractions.
	
	

	HFDS 15.2.4.9.4
	Decimals of less than one shall be written with a zero preceding the decimal point.  Zeroes following a decimal shall be omitted unless they indicate exact measurement.
	
	

	HFDS 15.2.4.10.1
	Both the International System of Units (the Metric system) and the customary inch-pound units of measurement shall be included in text and exhibits.  The customary units shall be given first, followed by the International System units in parentheses, for example, 36 in (91 cm).   The abbreviation and punctuation of units shall conform to ANSI/IEEE Standard 260.
	
	

	HFDS 15.2.4.10.2
	The conversion of units between the International System and the customary inch-pound system shall conform to ANSI/IEEE Standard 268, Metric Practice.
	
	

	HFDS 15.2.4.11.1
	Letters used as symbols for objects and mathematical signs shall be in accordance with ANSI/IEE 260.
	
	

	HFDS 15.2.4.13.2
	Special symbols used in diagrams shall be explained as follows: 

(a) If the use of a special symbol is limited to a diagram, the symbol shall be defined in the diagram in which it appears.

(b) If special symbols are used extensively, the symbols shall be defined in a chart on a separate page in a section that provides support data

(c) Preexisting charts that define symbols in addition to those that actually appear in the document shall not be used.
	
	

	HFDS 15.3.3.7.1
	If typographic emphasis is used, the reader shall be informed of what it is and what it means.
	
	

	HFDS 15.3.3.7.2
	If typographic emphasis is used, it shall be boldface type.
	
	

	HFDS 15.3.3.7.3
	Typographic emphasis shall be used sparingly.
	
	

	HFDS 15.3.3.7.4
	Underlining should not be used for typographic emphasis.
	
	

	HFDS 15.3.3.7.5
	Italic type shall not be used for typographic emphasis.
	
	

	HFDS 15.3.3.7.6
	All upper case letters should not be used for typographic emphasis in text.
	
	

	HFDS 15.4.4.1.1
	Figures shall be used when they are likely to increase a reader's understanding in ways that words cannot.
	
	

	HFDS 15.4.4.1.2
	Figures shall be clearly related to, consistent with, and referred to in the text of the document.
	
	

	HFDS 15.4.4.2.1
	Each figure shall have a unique identifying number and a title.  Numbers shall be assigned consecutively, beginning with one, either for the document as a whole, or within divisions.  If they are assigned within divisions, the division's identifying number shall form part of the figure's identifying number.  The figure's title shall describe concisely what the figure contains.
	
	

	HFDS 15.4.4.2.2
	Each figure shall have a caption that consists of the word "figure" followed by its unique identifying number, two spaces, and its title.  The caption shall be centered below the figure.
	
	

	HFDS 15.4.4.3.1; HFDS 15.4.5.3.1
	A figure (or table) that is smaller than a page should be placed on the same page as its first reference, either within or following the paragraph that contains the reference.  If the space following the reference is too small, the figure (or table) should be located at the top of the following page.  A figure (or table) that fills a page should be placed on the page following the page containing its reference.
	
	

	HFDS 15.4.4.3.2; HFDS 15.4.5.3.2
	The location of a figure (or table) relative to its first reference in the text should be consistent.  If for some reason that is not satisfactory, all the figures (or tables) should be grouped together near the end of the document.  An example of this would be a document in which the space devoted to figures (or tables) far exceeds the space devoted to text.
	
	

	HFDS 15.4.4.4.1
	The figures for a document shall be prepared so that in their final state, that is, after any reduction or enlargement, they are consistent in terms of such characteristics as line width, shading, and style and size of type.
	
	

	HFDS 15.4.4.4.2
	Pictorial figures should consist of line drawings rather than photographs.
	
	

	HFDS 15.4.4.4.3
	All the comparable figures in a document should be prepared in the same style, for example, all line drawings, or all photographs.
	
	

	HFDS 15.4.4.4.4
	Decorative elements such as borders and background shading shall be avoided.  Photographs shall be cropped or masked to remove irrelevant or unimportant portions unless those portions are helpful in orienting the reader.  Photo masking with high reproducible quality may be an economical alternative to line drawings.
	
	

	HFDS 15.4.4.4.5
	All alphanumeric information contained in figures shall be created mechanically or electronically; it shall not be hand drawn.  The size shall be at least 8 points in the figure's final size, that is, after any reduction or enlargement.
	
	

	HFDS 15.4.4.4.6
	The width of lines when the figure is in its final size, that is, after reduction or enlargement, shall be at least 0.01 inch (0.25 mm).
	
	

	HFDS 15.4.4.4.7
	Color shall not be used in figures unless it is meaningful.
	
	

	HFDS 15.4.4.5.1
	Figures shall contain only necessary and useful detail, that is, they shall contain the detail necessary to the task being performed and additional detail that provides helpful context.
	
	

	HFDS 15.4.4.5.2
	Specific features of interest in a figure shall be identified with callouts.  The text of a callout may be located adjacent to the feature, or the feature may be identified by a number, and the text located elsewhere.  A callout shall consist of: 

(a) an arrow with its head pointing at the feature and its tail leading to a block of text or to a number, 

(b) a number that is keyed to a block of text, if applicable, and 

(c) a block of text that gives information about the feature.

Numbered callouts shall be numbered consecutively, starting with one and beginning with the feature nearest "three o'clock" on the figure and proceeding clockwise around the figure.
	
	

	HFDS 15.4.4.6.1
	Figures should be oriented so that the reader can read them without rotating the page, that is, all text, including the figure's identification and title, should appear horizontally when the page is in its normal orientation.
	
	

	HFDS 15.4.4.6.2;

HFDS 15.4.5.6.2
	If it is not possible to display a figure (or table) in the preferred orientation, it shall be oriented so that the top of the figure (or table) is at the left side of the page.
	
	

	HFDS 15.4.4.7.1; HFDS 15.4.5.7.1
	If a figure (or table) is too large to fit on a single page, if possible, it should be divided into two parts that are presented on facing pages.
	
	

	HFDS 15.4.4.7.2
	If a figure is divided and displayed on two pages, the figure's caption, that is, its identifying number and title, shall be repeated below each portion, with the word "Continued" in parentheses following the title.
	
	

	HFDS 15.4.5.1.1
	Tables should be used: 

(a) when data or text can be displayed more clearly than can be done otherwise, or

(b) to show large amounts of data or text more compactly than could be done otherwise.
	
	

	HFDS 15.4.5.2.1
	Each table shall have a unique identifying number and title.  Numbers shall be assigned consecutively, beginning with one, either for the document as a whole, or within divisions.  If they are assigned within divisions, the division's identifying number shall form part of the table's identifying number, for example, "table 2-1" would indicate the first table in division two.  The table's title shall describe concisely what the table contains.
	
	

	HFDS 15.4.5.2.2
	Each table shall have a caption that consists of the word "table" followed by its unique identifying number, two spaces, and a title.  The caption shall be centered above the table.
	
	

	HFDS 15.4.5.4.1
	Tables shall be organized to show the significance and relationships in their contents as clearly and simply as possible.
	
	

	HFDS 15.4.5.4.2
	The size of type used within a table shall be at least 8 points when the table is in its final form, that is, after any reduction or enlargement.
	
	

	HFDS 15.4.5.4.3
	If the entries in a row or column consist of some sort of quantity, the unit of measurement, such as inches or degrees, shall be given in the row or column label; it shall not be repeated after each quantity.
	
	

	HFDS 15.4.5.4.4
	It shall be easy for the reader to follow rows and columns visually.
	
	

	HFDS 15.4.5.5.1
	The information presented in a table shall be limited to information that is likely to be used by a reader.  Tables shall contain only information that is relevant to the associated text.
	
	

	HFDS 15.4.5.5.2
	Tables and text shall not be redundant; that is, tables shall not simply restate information that is presented in the text.
	
	

	HFDS 15.4.5.6.1
	Tables should be oriented so that the reader can read them without rotating the page, that is, all text, including the table's identification and title and any row and column labels, should appear horizontally when the page is in its normal orientation.
	
	

	HFDS 15.4.5.7.2
	If a table is divided and displayed on two pages, the table's caption, that is, its identifying number and title shall be repeated above each portion, followed by the word "Continued" in parentheses.
	
	

	HFDS 15.4.6.1
	If the items in a list have no precedence over each other and there is no need to refer to them individually, they should be marked with graphic symbols, such as bullets.  If the items do have precedence, for example, if they are sequential steps in a procedure, or if they need to be referred to individually, they should be marked with numbers or letters.
	
	

	HFDS 15.4.6.2
	If an item consists of one or more complete sentences, it should be followed by a period.  If an item is not a complete sentence, it should be followed by a comma, with two exceptions:  (a) the next to last item should be followed by a comma and either the word "and" or "nor," and (b) the last item should be followed by a period.
	
	

	HFDS 15.4.9.1
	Information that supplements, but is not integral to, the main body of a document should be placed in one or more appendixes.  Examples of such information include illustrations, applications, calculations, and formulas.  Appendixes should be used only if the information is essential.
	
	

	HFDS 15.4.9.2
	The content of an appendix shall be within the scope of the document and shall not be inconsistent with the document itself.  An appendix shall be referred to in the main body of the document.
	
	

	HFDS 15.4.9.3
	Each appendix in a document should have an identifying letter and a title.  Identifying letters shall be assigned consecutively, beginning with "A."  The title shall be brief but descriptive.
	
	

	HFDS 15.4.9.4
	Each page of an appendix shall have a number that consists of the letter that identifies the appendix followed by a dash followed by the number of the page within the appendix.  For example, B-2 would indicate the second page of appendix B.  Page numbers shall be located in the same relative position on the page as page numbers in the main body of the document.
	
	

	HFDS 15.4.9.5
	Each appendix shall begin on a right-hand (odd-numbered) page.  Appendixes shall not have title pages; rather, the title shall appear at the top of the first page of the appendix.
	
	

	HFDS 15.4.10.1
	Special terms and words used in technical or unusual ways shall be defined where they first appear in the text.  If there are many such terms, they shall also be collected in a glossary located near the end of the document.
	
	

	HFDS 15.4.10.2
	The glossary shall consist of (a) an alphabetic listing of all the special or unusual terms that appear in the document, and (b) their definitions.  The definitions shall be the same as those that appear in the text where the terms are first defined.
	
	

	HFDS 15.5.1.1.1
	A proceduralized instruction shall apply to a single task and shall present instructional information as a series of steps.  A lengthy or complicated procedure may be divided into a series of related subtasks as long as each subtask accomplishes a distinct, recognizable objective.
	
	

	HFDS 15.5.1.1.2
	Proceduralized instructions shall include a level of detail that is appropriate to the intended users.
	
	

	HFDS 15.5.1.1.3
	Each proceduralized instruction shall contain all the steps and supporting information required to successfully complete the task.
	
	

	HFDS 15.5.1.2.1
	A proceduralized instruction shall be organized in a hierarchical, logical, consistent manner that is apparent to the user.
	
	

	HFDS 15.5.1.2.3
	A proceduralized instruction shall have a title that is concrete, specific, and terse, and that uniquely identifies the task to be performed.
	
	

	HFDS 15.5.1.2.5
	Steps shall be numbered, using Arabic numerals, in a way that provides useful information to users without being overly complex.
	
	

	HFDS 15.5.1.2.7
	Information that is important and useful but not easily incorporated into a procedure should be presented in an appendix or attachment to the procedure.  However, the use of appendixes and attachments should be minimized.
	
	

	HFDS 15.5.1.3.1
	The text of a step shall begin on the same line as its number, separated from the number by two spaces.  If the text fills more than one line, the additional line or lines shall begin under the first letter of the first line, not under the number.
	
	

	HFDS 15.5.1.3.3
	If a step contains a sequence of three or more items (for example, actions, conditions, or units of equipment), the items should be presented in a list format.
	
	

	HFDS 15.5.1.3.4
	If a step refers to an illustration, it shall be possible for the user to see both the step and the illustration simultaneously.  This may be accomplished by placing the illustration:

(a) within the step in which it is used, 

(b) on the same page as the step, 

(c) on a facing page, or 

(d) on a foldout page.
	
	

	HFDS 15.5.1.4.1
	Each step shall contain all the instructions and supporting information required to successfully complete the step.
	
	

	HFDS 15.5.1.4.2
	The steps in a proceduralized instruction shall be comprised of grammatically correct sentences.
	
	

	HFDS 15.5.1.4.3
	If appropriate, a step in a proceduralized instruction shall be comprised of an action statement followed by an indication statement.  The indication statement shall include any applicable values or tolerances.
	
	

	HFDS 15.5.1.4.4
	If the same (or highly similar) action or indication occurs more than once in a procedure, a standard wording shall be adopted and used consistently throughout the procedure.  Such standard wording shall, as appropriate, accommodate different objects and indicators.
	
	

	HFDS 15.5.1.4.5
	Steps that are to be performed only if a specified condition exists shall begin with the word "if" or "when" and a statement of the condition, followed by the word "then" and the action statement.  If and then shall be emphasized typographically.  If the condition is negative, the word not shall be used and emphasized.
	
	

	HFDS 15.5.1.4.6
	If possible, no step shall require a user to make a calculation.  If a calculation is necessary, the step shall include a calculation aid, for example, a series of step-by-step instructions for carrying out the calculation.
	
	

	HFDS 15.5.1.4.7
	If a step contains numerical information that relates to an indicator, the precision of the information in the step should not exceed the precision of the indicator.  For example, if an instrument dial can be read only to the nearest five units, the step should not require a reading to the nearest single unit.
	
	

	HFDS 15.5.1.4.8
	If a step specifies a range of numerical values, the range shall be stated as the upper and lower values, not as the middle value plus and minus an increment.  For example, a temperature range might be stated as 75-85°F, not as 80°F ±5°
	
	

	HFDS 15.5.1.5.1
	The use of branching and cross-referencing in proceduralized instructions shall be minimized.
	
	

	HFDS 15.5.1.5.2
	Branching and cross-referencing shall be explicit, not implicit.
	
	

	HFDS 15.5.1.5.3
	Branching and cross-referencing instructions shall provide all necessary information and shall be worded consistently.
	
	

	HFDS 15.5.1.6.1
	If a procedure includes actions that must occur simultaneously or indications that occur simultaneously, the actions or indications shall be included in the same step.
	
	

	HFDS 15.5.1.6.2
	The format of a diagnostic step should be appropriate to the immediate task.
	
	

	HFDS 15.5.1.6.3
	Steps that need not be performed in a fixed sequence should be presented in a way that makes clear when they should be performed and that ensures they are not omitted.
	
	

	HFDS 15.5.1.6.5
	Steps that tell a user to perform one of a number of equally acceptable actions should be presented in a format that makes clear exactly what the user is to do, for example, to select and perform one and only one action.
	
	

	HFDS 15.5.2.6.1
	If windowing is used, a dialog box shall be the principal means by which a user interacts with an interactive electronic technical manual.  The box shall be displayed in a separate window and shall contain a heading and one or more control push buttons.  All boxes shall have an OK push button and, if appropriate, a Cancel push button.  Dialog boxes shall appear in a consistent and prominent part of the display, and shall be easily distinguishable from other types of displayed information.
	
	

	HFDS 15.5.2.6.2
	Dialogs shall be formulated as prompting questions that are presented to the user and that require a response from the user.  The system response shall be appropriate to the user's response.
	
	

	HFDS 15.5.2.6.3
	A standard symbol or layout shall be used with prompts to indicate to a user that an explicit response is expected.   The symbol or layout shall be used exclusively for this purpose.  The user's response shall be displayed adjacent to the prompt.
	
	

	HFDS 15.5.2.6.4
	A user responding to a series of prompts in a single portion of a procedure shall be able to change any previously entered response as long as that change does not alter the logic of the procedure.
	
	

	HFDS 15.5.2.6.5
	Users shall have at least the following navigation functions: 

a. Next.  This operation shall display the next section of information appropriate to the context. 

b. Back.  This operation, the opposite of Next, shall display the previous section of information appropriate to the context.

c. Return.  If the manual provides branching, this operation shall return the user from a branch to the branching point, resetting any temporary system state information relative to the branch. 

d. Browse back, Browse next, and Browse exit.  If the Next and Back operations set interactive system variables that affect subsequent navigation through the manual, browse functions shall be available that act as Next and Back but without affecting the system variables.  Once the Browse next or Browse back operation has been selected, the normal Next and Back operations shall not be available until the user invokes the Browse exit operation.  The system shall provide a distinct visual indication when the system is in the browse mode.
	
	

	W3C 1.5
	Until user agents render text equivalents for client-side image map links, provide redundant text links for each active region of a client-side image map.
	
	

	W3C 2.1
	Ensure that all information conveyed with color is also available without color, for example from context or markup.
	
	

	W3C 2.2
	Ensure that foreground and background color combinations provide sufficient contrast when viewed by someone having color deficits or when viewed on a black and white screen.
	
	

	W3C 3.1
	When an appropriate markup language exists, use markup rather than images to convey information.
	
	

	W3C 3.3
	Use style sheets to control layout and presentation.
	
	

	W3C 3.5
	Use header elements to convey document structure and use them according to specification.
	
	

	W3C 3.6
	Mark up lists and list items properly.
	
	

	W3C 3.7
	Mark up quotations.  Do not use quotation markup for formatting effects such as indentation.
	
	

	W3C 4.1
	Clearly identify changes in the natural language of a docum’nt's text and any text equivalents (e.g., captions).
	
	

	W3C 4.3
	Identify the primary natural language of a document.
	
	

	W3C 5.3
	Do not use tables for layout unless the table makes sense when linearized.  Otherwise, if the table does not make sense, provide an alternative equivalent (which may be a linearized version).
	
	

	W3C 5.4
	If a table is used for layout, do not use any structural markup for the purpose of visual formatting.
	
	

	W3C 5.5
	Provide summaries for tables.
	
	

	W3C 5.6
	Provide abbreviations for header labels.
	
	

	W3C 6.2
	Ensure that equivalents for dynamic content are updated when the dynamic content changes.
	
	

	W3C 6.3
	Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off or not supported.  If this is not possible, provide equivalent information on an alternative accessible page.
	
	

	W3C 6.4
	For scripts and applets, ensure that event handlers are input device-independent.
	
	

	W3C 6.5
	Ensure that dynamic content is accessible or provide an alternative presentation or page.
	
	

	W3C 7.2
	Until user agents allow users to control blinking, avoid causing content to blink (i.e., change presentation at a regular rate, such as turning on and off).
	
	

	W3C 7.3
	Until user agents allow users to freeze moving content, avoid movement in pages.
	
	

	W3C 7.4
	Until user agents provide the ability to stop the refresh, do not create periodically auto-refreshing pages.
	
	

	W3C 8.1
	Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies.
	
	

	W3C 9.2
	Ensure that any element that has its own interface can be operated in a device-independent manner.
	
	

	W3C 9.3
	For scripts, specify logical event handlers rather than device-dependent event handlers.
	
	

	W3C 9.4
	Create a logical tab order through links, form controls, and objects.
	
	

	W3C 10.1
	Until user agents allow users to turn off spawned windows, do not cause pop-ups or other windows to appear and do not change the current window without informing the user.
	
	

	W3C 10.2
	Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned.
	
	

	W3C 10.3
	Until user agents (including assistive technologies) render side-by-side text correctly, provide a linear text alternative (on the current page or some other) for all tables that lay out text in parallel, word-wrapped columns.
	
	

	W3C 10.4
	Until user agents handle empty controls correctly, include default, place-holding characters in edit boxes and text areas.
	
	

	W3C 10.5
	Until user agents (including assistive technologies) render adjacent links distinctly, include non-link, printable characters (surrounded by spaces) between adjacent links.
	
	

	W3C 11.1
	Use W3C technologies when they are available and appropriate for a task and use the latest versions when supported.
	
	

	W3C 11.2
	Avoid deprecated features of W3C technologies.
	
	

	W3C 12.2
	Describe the purpose of frames and how frames relate to each other if it is not obvious by frame titles alone.
	
	

	W3C 12.3
	Divide large blocks of information into more manageable groups where natural and appropriate.
	
	

	W3C 12.4
	Associate labels explicitly with their controls.
	
	

	W3C 13.1
	Clearly identify the target of each link.
	
	

	W3C 13.2
	Provide metadata to add semantic information to pages and sites.
	
	

	W3C 13.3
	Provide information about the general layout of a site (e.g., a site map or table of contents).
	
	

	W3C 13.4
	Use navigation mechanisms in a consistent manner.
	
	

	W3C 13.5
	Provide navigation bars to highlight and give access to the navigation mechanism.
	
	

	W3C 13.6
	Group related links, identify the group (for user agents), and, until user agents do so, provide a way to bypass the group.
	
	

	W3C 13.7
	If search functions are provided, enable different types of searches for different skill levels and preferences.
	
	

	W3C 13.8
	Place distinguishing information at the beginning of headings, paragraphs, lists, etc.
	
	

	W3C 14.1
	Use the clearest and simplest language appropriate for a site's content.
	
	

	W3C 14.2
	Supplement text with graphic or auditory presentations where they will facilitate comprehension of the page.
	
	

	W3C 14.3
	Create a style of presentation that is consistent across pages.
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B
Usability Evaluation Scenarios

The TMC Job Descriptions Tool is designed to assist in the development of position descriptions and training requirements for TMC operators.  There are two methods of interacting with the tool – a full dialog and a streamlined dialog.  In either case, the TMC is characterized based on the functions, composite tasks, and discrete tasks it supports.  The information provided to characterize the TMC is used to generate content for inclusion in position descriptions and training programs.  The following scenarios will step you through this process and ensure that you interact with all tool features.  Please follow the steps for each scenario, and complete the related evaluation form at the end of each scenario.

The full scenarios are TBD, and will be determined as the tool design progresses.

Please perform the following tasks, and complete the User-in-the-Loop Evaluation Form when completed.  It is recommended that after one scenario is completed, the associated section of the evaluation form is filled out before continuing with the next scenario.
It is requested that the test be done using the following minimum requirements.  Please note any deviations from these requirements on the evaluation form.

Operating System:
Windows 2000, Windows XP, or Linux Red Hat 9

Browser:

Internet Explorer 6.0, Netscape 7.1, or Mozilla 1.7
Screen Resolution:
1024x768
Scenario 1:  Use of Full Dialog to Develop a Position Description and List of Testable Skills

1. Enter the following uniform resource locator (URL) into your Web browser to access the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool.  Note:  URL is TBD.

2. Review the material provided on the tool home page.

3. Click on the “Interactive Dialog” link followed by the “Full Dialog” link.

4. Click on the “Begin a new session” link.

5. Review the list of functions which is displayed.

6. Determine whether you are going to characterize the current TMC configuration and capabilities or whether you are going to include functions which may be implemented in the future.

7. Using the full dialog, click in the check boxes adjacent to the functions which characterize your TMC.  As appropriate, select the check box in either the current or future column (or both).

8. Click on the link for the function “Incident Management” to obtain a description of that function.

9. Submit the function selections by clicking on the “Next” button.

10. Prioritize the function selections.

11. Submit the prioritized list of functions by clicking on the “Next” button.

12. Review the list of composite tasks, organized by function, that is displayed.

13. Click in the check boxes adjacent to the composite tasks that characterize your TMC.  As appropriate, select the check box in either the current or future column (or both).

14. Notice the navigation progress bar which indicates your progress in completing the process of developing tool output.

15. Submit the composite task selections by clicking on the “Next” button.

16. Review the list of discrete tasks, grouped by function and composite task, that is displayed.

17. Click in the check boxes adjacent to the discrete tasks which characterize your TMC.  As appropriate, select the check box in either the current or future column (or both).

18. Change display of KSAs to show current, future, and then both.

19. Select performance level for which list of KSAs is desired.

20. Select the KSAs to be included in the job description.

21. Specify a variable to be used in a KSA for which the default value is inappropriate.

22. Add contents for any desired position description sections which are not pre-defined.

23. Choose the order of the entries for the position description output.

24. Print the position description.

25. Generate a list of testable skills based on the selected KSAs.

26. Save the profile that you have created.

Please complete the evaluator rating form for Scenario 1 before continuing with Scenario 2.

Scenario 2:  Edit Saved Profile
1. Select a saved profile.

2. Click on the “Create and edit custom functions” link.

3. Add a new function.

4. Click on the “Create and edit custom composite tasks” link.

5. Add a new composite task.

6. Click on the “Create and edit custom discrete tasks” link.

7. Add a new discrete task and related KSAs.

8. Reassign a discrete task to a different performance level.

9. Observe changes to the position description output that result from the addition of these new functions and tasks.

10. Generate a training program.

11. View the position requirements.

Please complete the evaluator rating form for Scenario 2 before continuing with Scenario 3.

Scenario 3:  Use Streamlined Dialog
TBD

Please complete the evaluator rating form for Scenario 3 before continuing with Scenario 4.

Scenario 4:  Review General Tool Features
1. On the Home page, click on the “Phase 1 Documentation” link.
2. Click on the “Download this document” link for the TMC Operator Requirements and Position Descriptions document.
3. Search the opened PDF document for “training.”
4. Close the opened PDF document.

5. Use the search feature of the tool, by clicking on the “Search” button in the left navigation bar, to search for “training” to determine what additional information is available through the tool.

6. Look at some of the search results for help material on training.

7. Click on the “Browse this document” link for the TMC Operator Requirements and Position Descriptions document.

8. Navigate through the document a bit to get a feel for how it is organized and how the navigation features of the tool work.

9. Look at the site map, and identify whether it provides any information on training.

10. Look at the glossary provided through the tool.

11. Look at the list of acronyms provided through the tool.

12. Review each help topic and tutorial.

Please complete the evaluator rating form for Scenario 4.

Appendix C
User-in-the-Loop Evaluation Form

This appendix provides the evaluation form that will be used by the tool evaluators.  Additional content of this evaluation form is TBD, and will be determined as the tool design progresses.

TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Evaluation

Evaluator Name_________________________

Facility_________________________

Position_________________________

Date_________________________

What Web browser are you using for this evaluation?

_____ Microsoft Internet Explorer Version 6.0
_____ Netscape Version 7.1
_____ Mozilla Version 1.7
_____ Other (Please Specify) ___________________________________________
What operating system are you using for this evaluation?

_____ Microsoft Windows 2000

_____ Microsoft Windows XP

_____ Linux Red Hat 9

_____ Other (Please Specify) ___________________________________________

Please explain any deviation from the minimum requirements requested for this evaluation _______________________________________________________________
For this evaluation, each item is to be rated for satisfaction level on a scale of 1 to 4.  Please use the following as a guide for assigning the ratings.

1 - Unsatisfactory


Difficult to use or inadequate content
2 - Marginally Unsatisfactory

Usable, but an alternative implementation or 
explanation would be considerably better
3 – Marginally Satisfactory

Minor suggestions for improvement

4 – Satisfactory


Happy with functionality and content

Evaluator Rating Form – Scenario 1
Approximately how long did it take to complete the scenario?  _________________

Use the following scale to rate each item.  Provide comments associated with content relevance, functionality, and visual appeal, including any suggestions for changes.

	1

Unsatisfactory
	2

Marginally

Unsatisfactory
	3

Marginally

Satisfactory
	4

Satisfactory

	Evaluation Item
	Rating (1-4)
	Comments

	Effort

	Overall Ease of Use

	Amount of mental effort to complete the full dialog
	
	

	Time to complete the full dialog
	
	

	Understanding of content and terminology
	
	

	Turning defaults on/off
	
	

	Selection of functions and tasks
	
	

	Prioritizing functions
	
	

	Adding position description content
	
	

	Changing the value of a variable to be used in a KSA
	
	

	Reorganizing position description paragraph order
	
	

	Printing screens or output
	
	

	Saving a user profile
	
	

	Logical progression of steps
	
	

	

	Content

	TMC Characterization

	Relevance of function list to your TMC (and other TMCs you may be familiar with)
	
	

	Completeness of function list
	
	

	Relevance of composite task list to your TMC (and other TMCs you may be familiar with)
	
	

	Completeness of composite task list
	
	

	Relevance of discrete task list to your TMC (and other TMCs you may be familiar with)
	
	

	Completeness of discrete task list
	
	

	Usefulness of specifying functions and tasks as current or future
	
	

	Usefulness of displaying KSAs by current or future functionality
	
	

	Usefulness of displaying KSAs by performance level
	
	

	
	
	

	

	Position Descriptions

	Usefulness of KSA output
	
	

	Completeness of pre-defined fields
	
	

	Selection of template choices
	
	


Please provide any general comments you have regarding your interaction with the tool:

Evaluator Rating Form – Scenario 2
Approximately how long did it take to complete the scenario?  _________________

Use the following scale to rate each item.  Provide comments associated with content relevance, functionality, and visual appeal, including any suggestions for changes.

	1

Unsatisfactory
	2

Marginally

Unsatisfactory
	3

Marginally

Satisfactory
	4

Satisfactory

	Evaluation Item
	Rating (1-4)
	Comments

	Effort

	Overall Ease of Use

	Retrieving a saved profile
	
	

	Editing a profile
	
	

	Defining a new function
	
	

	Defining a new composite task
	
	

	Defining a new discrete task
	
	

	Defining new KSAs
	
	

	Reassigning performance levels
	
	

	

	Content

	Training

	Usefulness of training output
	

	

	Position Requirements

	Usefulness of position requirements output
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	

	
	
	


Please provide any general comments you have regarding your interaction with the tool:

Evaluator Rating Form – Scenario 3
Approximately how long did it take to complete the scenario?  _________________

Use the following scale to rate each item.  Provide comments associated with content relevance, functionality, and visual appeal, including any suggestions for changes.

	1

Unsatisfactory
	2

Marginally

Unsatisfactory
	3

Marginally

Satisfactory
	4

Satisfactory

	Evaluation Item
	Rating (1-4)
	Comments

	Effort

	Overall Ease of Use

	Amount of mental effort to complete the streamlined dialog
	
	

	Time to complete the streamlined dialog
	
	

	Understanding of content and terminology
	
	

	
	
	

	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	

	
	
	


Please provide any general comments you have regarding your interaction with the tool:

Evaluator Rating Form – Scenario 4
Approximately how long did it take to complete the scenario?  _________________

Use the following scale to rate each item.  Provide comments associated with content relevance, functionality, and visual appeal, including any suggestions for changes.

	1

Unsatisfactory
	2

Marginally

Unsatisfactory
	3

Marginally

Satisfactory
	4

Satisfactory

	Evaluation Item
	Rating (1-4)
	Comments

	Ease of Use

	Informativeness of progress bar
	
	

	Access to original materials (viewing the PDF document)
	
	

	Browsing original materials
	
	

	Searching the Web pages for content
	
	

	Ability to move among pages
	
	

	Access to help materials
	
	

	
	
	

	
	
	

	
	
	

	

	Content

	First impression of the tool as determined through content and presentation of home page
	
	

	Clarity of tutorial on TBD
	
	

	Usefulness of tutorial on TBD
	
	

	Completeness of list of help topics
	
	

	Completeness of list of tutorial topics
	
	

	Helpfulness of online help
	
	

	Usefulness of examples in online help
	
	

	Content of glossary
	
	

	Content of site map
	
	

	Completeness of tool outputs
	
	

	

	General

	Usefulness of tool in enhancing current processes
	
	


Please provide any general comments you have regarding your interaction with the tool:
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