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Levels of Presentation

Three levels of ICW presentation were used to describe the degree of interactivity and use of media. The descriptions of the three levels given below were drawn from MIL-HDBK-284-1, ICW for Military Training, Parts 1-3.

Level I is the basic presentation. It is the lowest level of ICW development in that Level I lessons are linear (one idea after another) and are used primarily for introducing an idea or concept. There is little interaction other than the student touching the screen or using a keystroke or mouse click to continue. The media used are primarily graphics (not complex) and text.

Level II is the medium simulation presentation. This level allows the student to have increased control over lesson presentation. There is more interaction, such as using a light pen to rotate a switch. Computer-managed instruction (CMI) is implemented to keep track of and analyze student performance. The media used are audio, video, graphics, animation, and text.

Level III is the high simulation presentation. This level provides a high degree of interactivity, extensive branching, maximum remediation opportunity (supports multiple levels of errors), real-time event simulation with minor equipment limitations, capability to interface with other output devices, and thorough CMI capability. The media used are full-motion video, audio, complex animations, and graphics.

Types of Training

The learned capability of knowledge, skill, and attitude-was described in terms of three types of training objectives:

A knowledge objective involves the use of mental processes, which enable a person to recall facts, identify concepts, and apply rules or principles. An example of a knowledge objective is knowing how fuel flows through an aircraft system. A person manifests knowledge through performing associated overt activities. Although knowledge is not directly observable, it is measurable.

Skill objectives are commonly described in terms of hard skills and soft skills. Hard skills involve physical or manipulative activities, such as operating a piece of equipment. Soft skills often require interpersonal activities such as conducting an interview or making a sales call. Both hard and soft skills are directly observable and measurable.

An attitude is a persisting state that influences or modifies an individual's choices or decisions to act under certain circumstances. An attitude objective represents a tendency on the part of the learner to respond in a particular way. An example of an attitude objective is choosing to wear a seat belt. Attitude objectives may be difficult to observe and measure. 

Methodology

Table 1 provides a baseline estimate from which to begin the process of determining the total number of hours it will take to design, develop, and evaluate one hour of ICW. Program management time of approximately 10 percent is included in the baseline estimates. The hours provided in Table 1 assume a "best-case" situation as defined by the following factors: 

1. The ICW developer is familiar with the subject matter, and has in-house subject matter experts.

2. The subject matter is not highly complex.

3. The instructional content is stable; that is, the system for which the training is being developed exists and is not emerging. Also, the tasks selected for ICW training do not continually change.

4. The instructional content is well documented. A training needs assessment and task and learning analysis have been completed, giving the designer a good idea of the performance expected and the tasks to be trained. The technical materials for the content are accurate.

5. The total ICW course length is 100 hours or more and the development process will be accomplished within one year.

6. The ICW developer is familiar with the selected ICW authoring software.

7. The ICW developer is familiar with the target audience.

8. There is no requirement to document to a MIL-STD such as 2167A, and best commercial practices are accepted for software development and video production.

9. The ICW project team consists of individuals who are experienced with ICW management, design, and development.

10. The selected ICW authoring system is mature and stable. No beta versions are used.

11. A lesson format and design strategy are agreed upon "up front," and the customer has "bought into" it. If possible, the customer has approved a prototype lesson. Also, the development process is standardized.

12. The customer works closely with the design team on a regular basis. The customer uses objective acceptance criteria and does not continually change the individual who is responsible for reviewing and approving the lessons.

13. All required resources are in place. 

 Table 1. Revised Estimate of Hours Needed to Develop One Hour of ICW (Best-Case Situation)

Best-Case Estimate
Level of Presentation
Type of Training (Hours)



Knowledge
Skill
Attitude

30-200
I Basic
30
75
200

75-250
II Medium
75
125
250

200-600
III High
200
400
600

 Table 2. Factors Affecting Time Estimates in Table 3.

Factor
Increase Hrs By*
Risk

1. No "in-house" SMEs; must rely solely on use of customer SMEs
25:1
2

2. Subject matter is highly complex.
100:1
4

3. Instructional content is unstable. System for which ICW being developed is emerging. Tasks for ICW constantly changing. 
100:1
5

4. Inadequate documentation. No training needs assessment was performed. No task analysis or learning analysis data. Technical manuals/orders nonexistent or not helpful.
20:1
4

5. Total ICW course length <100 hours.
20:1
1

6. ICW developer not familiar with software/authoring package. 
15:1
2

7. ICW developer not familiar with target audience. 
10:1
2

8. Best commercial practices not acceptable for video, graphics production, and software development. Must develop to a MIL-STD specification and deliver large amount of documentation.
50:1
2

9. Inexperienced project team: 



ICW designers inexperienced
80:1
3

ICW Managers inexperienced
100:1
4

ICW programmer inexperienced
60:1
4

10. Using a beta version of ICW software.
80:1
4

11. No prototype exists, no agreement "up front" on design strategy, no standardized development process followed. 
50:1
5

12. Customer not using objective and consistent acceptance criteria. Customer unsure of what he wants and does not communicate with developer.
50:1
5

13. Required resources not in place at start of project.
20:1
1

 *For each hour of courseware add the number of developmental hours shown.

Table 2 shows how the time estimate per hour of courseware will increase if the 13 factors listed under best-case situation are not present. An example for using Tables 1 and 2 is provided below. Estimates are also provided regarding the amount of risk (on a scale of 1 to 5, with 1 being no risk and 5 being high risk) associated with each factor.

Example: Assume that Level II ICW is being estimated to train a skill. The product to be developed is CD-ROM, and the course length is estimated at 100 hours. You are familiar with the software and have experienced people. The programming and video production will be completed "in house." 

Begin with the hours it would take to develop one hour given the "best case" situation.

125 hours

There are no MIL-STD requirements; however, no training needs assessment has been performed and the subject matter is highly complex
+ 100 hours


You do not have in-house subject matter experts 
+ 25 hours


The instructional content is stable but the documentation is poor.
+ 20 hours


You are not familiar with the target audience.
+ 10 hours


You should add the total to the estimate.



 +155 hours

Bringing the total up to develop 1 hour of CBT.

=280 hours

Summary

Estimating the time required to design, develop, and evaluate ICW has been more of an art than a science. The intent of the methodology described in this paper is to make it more of a science. As the methodology shows, there are many factors to consider and the factors all affect or are affected by each other. For example, the ICW developer may have an excellent understanding of the subject matter because "in-house" SMEs are available, and yet may not have documentation in the form of task analysis data. 

The methodology presented in this paper describes how certain variables affect a time estimate. The data collected from the reviewers indicated that most ICW programs consist of a variety of learning objectives, with a mix of knowledge, skills, and attitudes to be trained. Design strategies can even be mixed, where the lessons developed for knowledge objectives are linear with text and graphics and the lessons covering skills are more interactive and use audio and video.

The key factors that impact time estimation are complexity of the subject matter, experience of the project team, and stability of the course content. The ICW estimator should carefully examine the impact of these factors on each particular situation in order to arrive at a realistic time estimate. A realistic estimate is more likely to ensure development of a high-quality product, whereas a low estimate usually means that quality is compromised and customers are dissatisfied. One reviewer said it best: "Where ICW is concerned, I think that the focus should remain on the quality of the product and the effectiveness of the training, not on how fast you can do it."
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