What is Computer Assisted Instruction?


PRIVATE "TYPE=PICT;ALT=rainbow bar"Computer Assisted Instruction (CAI) is an educational medium in which instructional content or activities are delivered by a computer. Students learn by interacting with the computer and appropriate feedback is provided. Several acronyms represent the use of computers in educating students. These are:

· CAI: Computer Assisted Instruction 

· CAL: Computer Assisted Learning 

· CaI: Computer Aided Instruction 

· CaL: Computer Aided Learning 

· CBI: Computer Based Instruction 

· CBL: Computer Based Learning 

Throughout the rest of this unit, I will use the acronym CAI. An instructor should always consider his or her audience and what outcome needs to be achieved before determining which media to use. For some tasks, CAI is appropriate, but for other tasks, the same outcome may be achieved better with a different medium.
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CAI involves activities that fall into four major categories. 

1. Drill and Practice Sessions 

2. Tutorial Sessions 

3. Games 

4. Simulations 
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CAI is often designed and produced by Instructional Design Teams. Each member of the team is a specialist but when working together and following procedures developed by the group, they can produce efficient, effective instruction for a variety of outcomes, learners, enviornments, and media. Sometimes, individuals may take on all activities and produce CAI by themselves. The following describe the individual members of the team, and each member's activities:

· Knowledge Expert 

· Designer of the CAI 

· Author/Programmer 

· Special Effects 

· Evaluator 
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Drill and Practice Sessions

Drill and practice sessions provide feedback and practice on a topic taught to the student at previous time, maybe even via a different instructional method. An example of this would be giving the student a program to practice typing skills after the student has learned the layout of the keyboard. 

Tutorial Sessions

During tutorial sessions, the computer teaches the student new information. The student interacts with the computer much like a student would interact with a tutor in a one-to-one session. Concepts are presented to the student, the student's understanding is measured, and the computer then provides more instruction or remedial instruction based upon his or her response.

Games

Games such as "Hangman" can be used to teach and/or reinforce students' spelling skills. Other CAI games such as "Oregon Trail" accept input and then respond to the student accordingly. Many of these games are well designed and students may not realize that they are actually learning something.

Simulations

Computers can be used to simulate scenarios in which students can experience the results of good and bad decisions without risky or expensive consequences. An example of this is the popular "Lemonade Stand" game in which students learn about the effects of advertising, purchasing, and changing of the recipe. Also, CAI has been used to provide flight training for pilots.
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Knowledge Expert

The Knowledge Expert, often the client, is a person or group of people who know the material or content to be conveyed to the learner. The Knowledge Expert works closely with the Designer in planning the lesson. He or she can analyze the learning task, determine educational outcomes, and develop lesson objectives, as well as provide the content for the lesson.

Designer of the CAI

The Designer of the CAI lesson helps to develop instructional objectives, determines the most appropriate lesson design, determines what the screen design should look like, and acts as an interpreter between the Knowledge Expert and the Author/Programmer. He or she also may perform other tasks that may be needed in the planning and organizing stages.

Author/Programmer

The Author/Programmer team member develops the various screens and navigational tools according to what the Designer and Knowledge Expert have agreed upon. This member makes sure that the program runs in the order it is supposed to with out any glitches and anticipate and problems that learners may encounter.

Special Effects

The Author/Programmer may perform this function, or it may be done by another member. Special Effects refers to the graphics, sounds, and video clips used to enhance CAI. These may not already be computerized, so someone may have to develop the graphics or scan them in, capture sounds including voice-over and incorporate them into the program, and capture videos to incorporate them into the program.

Evaluator

The Evaluator determines if the lesson is effective, if it teaches the specified skills to appropriate levels determined by the Knowledge Expert, and if revisions are needed and what revisions may be appropriate. This is more than just comparing the obtained with the expected student learning outcomes, it included several factors that should be considered including attitude and learning enviornment. Both formative and summative evaluation should be performed on a CAI lesson.

Formative Evaluation 

This type of evaluation takes place during the development of the product. It assists in finding any problems with lesson features that require modification so that changes may be implemented easily. 


Summative Evaluation 

This type of evaluation is used to determine the value of the lesson after it has been developed. It usually does not result is lesson content or procedural modification, but is used to make decisions regarding the effectiveness of the lesson. 
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Common Approaches to CAI 

(c) C. Floyd Richmond, 1994, All Rights Reserved 

The goal of CAI instruction is to impart to the student a thorough and complete understanding of the selected content. Typically, one of the following models has been employed in achieving this goal: tutorial, drill-and-practice, game, or simulation. 

Tutorial 

Tutorial software usually assumes no previous knowledge of the content being taught and attempts to present the material in a logical sequence which fosters understanding. One problem with much tutorial software is that it is too passive. That is, it requires too little interaction of the student with the computer. Tutorial software must be written in such a way that it engages the student actively. Animations, musical examples, and other deviations from the monotonous stream of text help eliminate the passive approach of much music software. [1] 

Another problem with tutorial software is that frequently little or no attempt is made to assess the student's understanding of the material presented. The best tutorial software presents the material and then utilizes some type of evaluative format to test for understanding. Tutorial software is capable of teaching higher level cognitive skills but unless it incorporates some type of evaluative techniques, it is usually seen by students as boring. As such, it loses much of its advantage over "low-tech" printed materials. 

Tutorial software, because of its capability for animation and musical illustration, does have many advantages over books. One area, however, in which books, in the past, have surpassed tutorial software is in the accessibility of the information. In a book, students may begin on any page and may turn either forward or backward through the pages. Early tutorial software frequently required that the student start at the beginning and proceed sequentially to the end. Forward progress was allowed but moving backward to review material was not. [2] The proper use of menu and overview screens and of "links" can help bring this accessibility to tutorial software as well. [3] Another advantage of books is that they usually have an index through which students may look up a given topic for quick access. [4] This capability is easy to implement on the computer but is often overlooked in tutorial software. 

To create the best tutorial software, the developer must make the content active and accessible. This includes the inclusion of animations, musical examples, evaluative techniques, indexes and overview pages, the capacity for forward and backward movement, and the ability to search for specific text. 

Drill-and-Practice Software 

Drill-and-practice software usually gives the student repeated practice on lower level cognitive skills. Note-reading programs are good examples. Drill-and-practice programs usually assume that the student has some prior knowledge of the content and is seeking primarily to refine existing skills. Drill-and-practice software is strongly based on behaviorist models of learning which include stimulus, response, and reinforcement. Most drill-and-practice software uses the following design. 

     1.  The computer selects and presents a problem.

     2.  The student responds.

     3.  The computer evaluates the student's response and provides 

         positive or negative feedback based on the student's response.

     4.  Steps one through three are repeated until the student is 

         ready to stop.

Drill-and-practice models are especially appropriate for lower level cognitive skills. [5] They may be adapted to teach higher level cognitive skills as well but this requires more effort on the part of the lesson author. Many skills in music, however, must be mastered through lower level cognitive processes. For those skills, drill-and-practice is completely appropriate. 

Game Software 

Game software introduces some element of competition into the process. Students must indicate their understanding of some educational content but in competition with either the computer or another student. Frequently, a time limit is used to encourage the student to respond quickly. 

Game software, like drill-and-practice software, usually assumes some previous knowledge of the content being taught. It is, therefore, best used for reinforcement of known materials rather than teaching new materials. 

Simulation Software 

Simulation software attempts to set up an environment in which the student may manipulate the various elements on the computer screen, thereby discovering the content which the lesson designer desired to teach. Simulations may be free as in the Holt, Rinehart, and Winston software or controlled as in a flight simulator. [6] Research has shown, however, that imposed control increases learning significantly over programs in which the learner controls the instructional scope and sequence. [7] Other research, however, indicates that students vary according to their personality as to the amount of self direction that is appropriate. [8] Naturally, one would assume that students who are highly self-motivated, detail oriented, and adept at self-evaluation would benefit the most from software over which they exercise a great degree of control.

