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Terms and Acronyms

Several terms that are specific to courseware and SCORM have been used throughout this document.  Please refer to the following list for a definition of each term as used in the COSCOMO model.  

	Term
	Definition

	ADDIE
	A common model which breaks the instructional systems design process into five phases:  Analysis, Design, Development, Implementation, and Evaluation

	Calibration Constants
	Constants in the COSCOMO formula that are increased or decreased to tailor the COSCOMO model for an organization.  

	CMM
	Capability Maturity Model – measures the level of reliability an organization has attained through standardized processes.  

	COCOMO II
	The revised version of the Constructive Cost Model, first released in 1997

	Cost Driver
	A particular characteristic of the software or courseware development that has a multiplicative effect of increasing or decreasing the amount of development effort

	DSL
	Digital Subscriber Line – Typically, the download speed of DSL ranges from 128 kilobits per second (kbits) to 24,000 kbits depending on DSL technology and service level implemented.  

	Effort Multiplier
	A value associated with a specific cost driver

	ISD 
	Instructional System Design 

	PM
	Person-Months.  A person-month is the amount of time one person spends working on the courseware development project for one month.  In COCOMO and COSCOMO, this is normally assumed to be 152 person-hours.

	POC
	Point of Contact – contact information to be stored with the project estimate file.

	Scale Factor
	A particular characteristic of the software or courseware development that has an exponential effect of increasing or decreasing the amount of development effort

	SCO
	Sharable Content Object 

	SCORM
	Sharable Content Object Reference Model

	T1 
	Broadband Transmission Level 1 – T1 is the most common bandwidth found in organizations.  It can transmit data at a rate of 1.544 mega bits per second (Mbps).

	T3
	Broadband Transmission Level 3 – A data circuit capable of transmitting data at a rate of 44.736 Mbps.


Executive Summary

Welcome to the COSCOMO User’s Guide.  This User’s Guide has been designed to assist you in using the COSCOMO model to estimate the number of person-months (PM) your project will require based upon a number of quantitative and qualitative questions.  

COSCOMO is a derivative of the popular software cost-estimating model COCOMO II (version 2 of the Constructive Cost Estimating Model) that provides a cost estimating capability for SCORM-conformant courseware.  As Error! Reference source not found. illustrates, the main ingredients of COSCOMO are (1) the COCOMO II algorithm, (2) the ADL SCORM courseware domain, and (3) the Analysis, Design, Development, Implementation, and Evaluation (ADDIE) process.
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Figure 1: COSCOMO Concept
This User's Guide is divided into eight sections:

· Terms and Abbreviations captures and defines terms and acronyms used in the tool and in this guide.  

· This Executive Summary section provides a brief historical overview of COSCOMO and a description of the guide.

· The Getting Started section provides installation and launch information.  

· The General & Size Info Tab section describes the six components of the General & Size Info page.

· The Scale Factors Tab section describes how to interact with the tool to provide scale factor data.

· The Effort Multipliers Tabs section describes how to interact with the four pages to provide Effort Multiplier data.  
· The Results Tab section describes the three sections on the Results page.

· The Tailoring COSCOMO for Your Organization section provides the user with a description of the two tailoring elements and instructions on how to tailor COSCOMO.

User actions in this document are preceded with "Action:" to provide the user with quickly identifiable input requirements.  Reminders are identified with an Exclamation Point graphic.  

Getting Started
This tool requires Microsoft Excel 2000 or later for Microsoft Windows to be installed and configured with Macro Security Level set to Medium or Low.  Here is how to determine and/or configure the Macro Security Level setting for Microsoft Excel:

Start Microsoft Excel; select the ‘Options’ selection on the ‘Tools’ menu; then click on the ‘Security’ tab of the Options dialog box that appears (which should appear similar to the following screenshot)
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By clicking on the ‘Macro Security’ button, the following dialog window will appear.
(To set the Security Level to ‘Medium’, click on the radio button immediately to the left of the ‘Medium. You can choose whether or not to run potentially unsafe macros’ text.) 
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Once you have obtained the tool (eg via download from the Joint ADL Co-Lab website), extract it to the desired location.  For example:

C:\COSCOMO

Note: this location must be write-access enabled.  

The initial contents of this directory include:

	COSCOMO(v1.0) Project Template.xla
	COSCOMO model template

	COSCOMO_parameters.xls
	Pivot table containing the initial COSCOMO values

	COSCOMO v1.0.1 Users Guide.doc
	User’s Guide for the COSCOMO tool

	\Help
	Help files launched from within the tool


When you are ready to estimate a new project, make a copy of the template file.  This will allow you to save project-specific decisions.  Later you may wish to return to the tool to review your answers or to develop an estimate to complete.
Each time you launch the tool, you will receive several alerts:

	Alert 1:
Macros
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The tool uses several macros to execute the COSCOMO equation.  Enabling the macros will allow the tool to operate correctly. 

Action:  Select "Enable Macros" button


	Alert 2:
Links
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The tool contains links to the COSCOMO_parameters.xls file.  This allows the COSCOMO community to tailor the parameters to their organization.  Tailoring will be discussed in the Tailoring COSCOMO section of this document.  Selecting the "Update" button will refresh those links and update the estimated person-months based upon the new parameters.  Selecting "Don't Update" allows the original parameters to remain in tact for that file.  

Action:  Select Update button if the tailoring elements in the COSCOMO_parameters.xls file have been updated. 
Note: if the following dialog box appears:
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Click on the ‘Edit Links…’ button.  The following dialog box will appear:

[image: image10.png]Edit Links





Click on the ‘Change Source…’ button.  The following dialog box will appear:

[image: image11.png]& COSCOMO vL0.1 test nstal foider v @ - (8| @ X [

(Sahelo
89 cosCOMO( 1.0) Project Template.xla

Microsoft Office Excel Fles (. ds; =xa; =adt; =t v





Specify the location of the COSCOMO_parameters.xls file and then click on the ‘OK’ button.  The following dialog box will appear:
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Finally, click on the ‘Close’ button.

Or:  Select "Don't Update" if you want to preserve the original values or if the COSCOMO_parameters.xls file has not changed the last time you saved this file.

	Splash
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This information provides usage and contact information for the tool.  

Action:  Select "I Agree" button


Page Navigation

The tabs along the top of the tool provide navigation between pages, location identifier, and a progress indicator.  There are seven tabs in the COSCOMO tool:
1. General Info and Size

2. Scale Factors

3. Product Effort Multipliers

4. Personnel Effort Multipliers

5. Platform Effort Multipliers

6. Project Effort Multipliers

7. Results

Navigation 
To move between pages, select each tab.  The Results tab will not display results until all fields have responses.  

Progress Indicator

When a new project estimation effort begins, the progress indicator bar above each tab is light blue.  As the user interacts with each page, the progress indicator changes to yellow to indicated that the tab has some data.  When every factor on a page has been selected, then the progress indicator above that page tab changes from yellow to green.  (See Figure 2.)  Once all factors have been answered, then the Results tab progress indicator changes from grey to green and the Results page becomes available.
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Figure 2:  Progress Indicator Bars

Location indicator
When each page is displayed, the progress indicator bar above the tab title for that page is outlined in black (Figure 3).  This provides the user with an additional visual cue to determine which page is displayed.
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Figure 3: Location Indicator
General & Size Info Tab
Interface Features

The General & Size Info tab is divided into six areas

· Product information

· Developer information
· ADDIE Phase Distribution
· Size of courseware 

· Predicted amount of reuse

· Requirements Evolution

Product Information

This section provides a location to store the courseware name, the applicable version of SCORM for this project, and customer or organization name.  This will help to further identify the file contents.  All fields must include data.
Action:  input the courseware name and the course sponsor or customer

Developer Point of Contact (POC)

This section provides a location to store the original estimator's name, telephone and email address.  If sharing these files between departments, this contact information will allow reviewers to access the preparer.  All fields must include data.
Action:  input the estimator's contact information

ADDIE Phase Distribution
This section provides a location for the user to approximate the percentage of the overall effort that will be applied to each of the ADDIE ISD phases (Figure 4).  This input is used on the Results page to divide the person-month estimate into each phase.  
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Figure 4: ADDIE Phase Distribution

All fields must contain a number; the total across the phases must equal 100% and may not exceed 100%.  Zero (0) is an acceptable value in one or more fields.
Action:  input the estimated percentage of effort that will be distributed across the ADDIE phases of the project
Size of Courseware

The Courseware hours in final product section captures the quantity of hours that are estimated for the SCORM-conformant courseware.  These numbers become the foundation of the Size value in the COSCOMO formula.  The levels defined in Table 1 are provided in MIL-HDBK-29612-3A “Development of Interactive Multimedia Instruction (IMI).”
 
Table 1: Levels of Interactivity

	LEVEL
	DESCRIPTION

	Level 1 - Passive.
	The student acts solely as a receiver of information.

	Level 2 - Limited participation. 
	The student makes simple responses to instructional cues.

	Level 3 - Complex participation. 
	The student makes a variety of responses using varied techniques in response to instructional cues.

	Level 4 - Real-time participation. 
	The student is directly involved in a life-like set of complex cues and responses.


All fields must contain a number and the total must be greater than zero (0).  Zero (0) is an acceptable value in one or more fields.
Action:  input the estimated number of courseware hours that fall into each level of interactivity

Reuse of Existing Courseware

The Reuse section calculates the reduction of effort based upon the ability to reuse content.  These values are factored into the courseware hours to adjust the overall Size element in the COSCOMO formula.  For each field, insert the percentage of the overall course will fall into each reuse category.  
Table 2: Reuse of Existing Courseware
	Brand New
	Input the percentage of courseware hours that will be created from new content.  

	Reused after some modification
	Input the percentage of courseware hours that will be adapted from existing content.  The content must exist electronically to be included in this percentage.

	Reused without modification
	Input the percentage of courseware hours that will be fully implemented into the course.  Sharable Content Objects that require slight modifications to standardize the interface are included in this percentage.


All fields must contain a number; the total across the three categories must equal 100% and may not exceed 100%.  Zero (0) is an acceptable value in one or more fields.
Action:  input the estimated percentage of reuse in each field
Requirements Evolution
This section captures that percentage of work that will be eventually discarded when changes to requirements occur.  For example, when requirements are soft or the content is dynamic, changes to either may result in discarded code or storyboards.  This discarded 'work' increases the Size element in the COSCOMO formula.  This field must contain a number; zero (0) is an acceptable input.

Action:  input the estimated percentage of code and content that may be discarded due to the volatility of the project
 Scale Factors Tab
The COSCOMO tool provides five Scale Factor elements.  The elements include:

· Precedentedness

· Requirements Flexibility

· Architecture and Requirements Resolution

· Team Cohesion

· Process Maturity

Each element consists of a description, a help button, and a selection box.  One element contains a detailed form button.

	
	The description provides a phrase describing what the element is measuring. 
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	If the user needs additional information, the help button will launch a web page further describing that element.

	
	

	
	Each selection box consists of six selections for that element.  After reading the description for each value, select the value that more closely describes the response for the courseware effort.
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	Two scale factor elements are a combination of several sub-elements.  When this is true, the COSCOMO tool provides a detailed form button to allow users to consider sub-elements.  By using the sub-elements, users may better determine the overall rating of an element.  The sub-elements are not mandatory to complete the Scale Factors page.  

Sub-elements appear beside the following elements:

· Architecture and Requirements Resolution

· Process Maturity 


Action:  Select a value for each scale factor
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	Reminder:  The progress indicator above each page will change from yellow to green when all elements on that page has a response. The Results page will remain empty until all elements are populated.


Effort Multipliers Tabs
The COSCOMO tool divides the Effort Multipliers into four pages.  The pages are separated into the following categories:

· Product Effort Multipliers

· Personnel Effort Multipliers

· Platform Effort Multipliers

· Project Effort Multipliers

Each element consists of a description, a help button, and a selection box.  One element contains a detailed form button.
	
	The description provides a phrase describing what the element is measuring. 
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	If the user needs additional information, the help button launches a web page further describing that element.

	
	

	
	Each selection box consists of four to six selections for that element.  After reading the description for each value, select the value that more closely describes the response for the courseware effort.
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	The Required Reliability (RELY) element is a combination of several sub-elements.  Whenever this is true, the COSCOMO tool provides a detailed form button to allow users to consider sub-elements.  By using sub-elements, users may better determine the overall rating of an element.  The RELY sub-element selections are not mandatory to complete the Product Effort Multipliers page.  

When the user selects the detailed form button, a new window appears with several sub-elements.  As the user selects a response to each sub-element, a recommended value appears in the lower right corner of the window.  In Figure 6, the recommended value for RELY is 2 based upon the user's input.  Once the user has completed the sub-elements, three options are available: 

· Reset All Inputs to Default – reset the values to nominal

· Discard Changes and Return – restores the values to the previously saved settings and closes the window

· Save Changes and Return – stores the values of the sub-elements and closes the window. The recommended value is selected on the element but may be changed by the user.



[image: image22.jpg]Charscarics e Tostng Roguied:

LT ——

Characerizs whal happens e couseware doss ntshectvey st h use:

(Crracarice whl happens e course sobvar crashes:

Pzt Al inpus to Doul. Discard Changos & Retun Save Changes & Rotum.





Figure 5: Detailed Form Window

Action:  Select a value for each effort multiplier; navigate to every Effort Multiplier page to complete the project estimation process
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	Reminder:  The progress indicator above each page will change from yellow to green when all elements on that page has a response. The Results page will remain empty until all elements are populated.


Results Tab
Interface Features

The Results tab is divided into six areas

· Courseware Size Inputs – this displays the input information from the General & Size Info page.
· Estimate in Person Months

· Person Months Distribution by Phase

· Visual graphs displaying the effect of the scale factors and effort multipliers on person-months estimate 

· Export Data button

Courseware Size Inputs

This section repeats the estimator's input from the General & Size Info page.  Below this box appears the adjusted courseware hours input that is used in the COSCOMO value.  This value may be higher or lower than the actual hours to be developed in the courseware project due to influences applied from the levels of courseware, reuse percentages, and requirements evolution percentages.  
Estimate in Person Months

This value is the output of the COSCOMO formula.  The person-months is based upon the data provided in all previous pages and reflects the number of months one person may require to complete the courseware development project.  A person month is assumed to contain 152 person-hours.  

While the output indicates a timeframe, a typical ISD effort includes a team of people.  The actual project schedule would be adjusted to reflect the number of personnel required to perform each phase of the effort.  

Using this estimate will assist an estimator by providing one potential value.  While this prototype tool is based upon a proven formula, the COSCOMO output should not be considered 100% accurate.  Tailoring the tool will help an organization increase the correlation between the estimate and actual project effort.
Person Months Distribution by Phase

Using the estimator's input on the General & Size Info tab, the person month value is distributed between the ADDIE phases.  Figure 6 illustrates this breakdown.
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Figure 6: Person Months Distributed by Phases
Graphs

Four graphs are displayed on this page to visually illustrate the estimator's selections.  Stage 1 provides the initial impact to effort based upon the Scale Factors.  Stage 2 reflects the impact to the effort based upon the Product Effort Multipliers.  The scale is adjusted based upon the impact of the Scale Factors.  In Figure 7, the first element in Stage 2 (RELY) is placed on a scale point based upon the PMAT point in Stage 1.  
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Figure 7: Stage 1 and Stage 2 Graphs

Similarly, Stage 3 reflects the elements on the Personnel Effort Multipliers page and Stage 4 reflects the elements on the Platform and Project Effort Multipliers pages.  The visual illustrations help the estimator determine which elements have a positive or negative impact on the project estimate.  
Each element is represented as a bar and corresponds to the selection.  Figure 8 provides the legend for the bar.
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Figure 8: Graph Legend

The bar is depicted with either ascending or descending values.  The green diamond indicates the highest rating, the grey circle indicates the nominal rating, and the red square indicates the lowest rating.  

Export Data Button

In the lower left corner of the Results page is the Export Data button.  This button provides users with a text output of the scale factors and effort multipliers that will be used to continue improving the accuracy of estimates.  When the user has completed an estimate, pressing the Export Data button will launch a Save As dialog box.  Once the file has been saved, this file may be emailed to the Joint ADL Co-Lab and COSCOMO developers at the following addresses:

	Susan Marshall – Joint ADL Co-Lab
	Susan.Marshall1@us.army.mil

	Mike Garnsey – SPARTA, Inc.
	Mike.Garnsey@sparta.com

	Kelly Ward – General Dynamics Information Technology 
	Kelly.Ward@gdit.com


Tailoring COSCOMO for Your Organization
Tailoring the Local Calibration Constants A or B in the COSCOMO_parameters.xls file may provide your organization increased prediction accuracies.  Tailoring is possible once you have several estimates on complete projects.  In Chapter 4 of Boehm's Software Cost Estimation with COCOMO II
, at least five (5) data points are recommended to calibrate the A constant.  At least ten (10) data points are the minimum number to tailor both the A constant and the B baseline exponent.   

For strategies and equations, refer to the information provided in Chapter 4 Section 4.6 "Tailoring COCOMO II to a Particular Organization" of Software Cost Estimation with COCOMO II
.
� DoD Handbook, Development of Interactive Multimedia Instruction (IMI), MIL-HDBK-29612-3A, section


6.1.1.3.4.1, page 45, retrieved September 6, 2006 from http://assist.daps.dla.mil/quicksearch/basic_profile.cfm?ident_number=207795


� Boehm et al. 2000.  B. Boehm, C. Abts, W. Brown, S. Chulani, B. K. Clark, E. Horowitz, R. Madachy, D. Reifer, and B. Steece. 2000.  Software Cost Estimation with COCOMO II, Prentice Hall, 2000.


� Ibid., pp 175- 190. 
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