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Learning Theories and Multimedia


Multimedia in technology today has become quite commonplace. In the realm of training and with the implementation of the online learning environment, consideration must be given as to the application of multimedia in the electronic adult learning classroom. Success in the classroom is paramount, and instructional designers must be careful not to inundate or distract the learners from the content with too many bells and whistles that multimedia can provide.

Learning Styles


Gardner's theory states that not all people have the same abilities and therefore do not learn in the same way. The theory also implies that all people responsible for delivery of learning, i.e., teachers, instructional developers, and media experts, should work together in order to develop students' abilities to learn in each area of the intelligences (Heinich, Molenda, Russell, & Smaldino, 1999).


Heinich et al. (1999) also state that regardless of delivery method, adult students still have dominant learning styles. These preferred learning styles represent "sensory gateways" in which they have become especially adept at applying in their comprehension of material.


Sabatini (2001) remarks that students that desire a more in-depth knowledge of the material may benefit from multiple activities to reinforce the student's understanding. On the other hand, some students master the material quickly by proceeding through the modules available. 

Behaviorism and Constructivism


In Learning Theories, Forrester and Jantzie (1997) state “the concern or emphasis of behaviorism is observable indicators that learning is taking place. Contrasting this view of learning is the emphasis of cognitive psychologists who equate learning with the mental processes of the mind. Behaviorists do not deny the existence of these mental processes. In fact, they acknowledge their existence as an unobservable indication of learning” (A Description of Behaviorism section, para. 1).


Additionally in describing behaviorism, “the focus of behaviorism is on the conditioning of observable human behavior. J. B Watson defined learning as a sequence of stimulus and response actions in observable cause and effect relationships. The behaviorists' example of classical conditioning demonstrates the process whereby a human learns to respond to a neutral stimulus in such a manner that would normally be associated with an unconditioned stimulus” (Forrester & Jantzie, 1997, A Description of Behaviorism section, para. 2).


With the beginning of the computer in schools, computer-assisted instruction (CAI) has become a prominent tool for teaching. A behaviorist sees using a computer in our learning institutions as an effective way of learning. Computer assisted instruction uses the drill and practice approach as a method of learning new concepts or skills. The question acts as a motivator, which in turn gets a response from the user. If the correct response is given, a reward may be offered in return. “Rewarding the user to a different level for correct responses follows exactly the approach of operant conditioning. Educators have espoused CAI as an effective teaching approach because it allows for self-paced instruction and it liberates them from the direct instruction of all their students so as to focus on those students with particular needs” (Skinner, 1968).


When dealing with the contrasting side of behaviorism we would look at constructivism. A constructivist, unlike a behaviorist, believes that a human being has the ability to construct knowledge within his or her own mind through discovering a problem and then solving it. 


Forrester and Jantzie (1997) state that “as the inventor of LOGO, the programming tool for children, Papert believed that children as learners have a natural curiosity to construct meaning of their world.” Papert saw the educational system as being too controlled and it did not allow the learner to use his/her normal curiosity. The way the children were being taught did not allow them to have any control over their learning. The children were not motivated to create any type of learning for themselves. The constructivist's view on learning is a question of motivating an individual to attach new meaning to past experiences. The extremes of behaviorist and constructivist theory are displayed in Table 1.

Table 1

Extremes of Behaviorist and Constructivist Theory

Behaviorist
Constructivist

Directed Instruction
Non-directed Instruction

Objectivist
Constructivist

Teacher-centered
Student-centered

Behavioral observations
Cognitive operations

Focus on the individual
Group work is emphasized

More focused on one approach
More holistic in approach

Note. From "Learning Theories" by D. Forrester and N. Jantzie, 1997. Retrieved from http://www.ucalgary.ca/~gnjantzi/ learning_theories.htm


Papert's wish to have children become motivated learners, critical thinkers, and problem-solvers can happen through educational reform that allows the learner to be an active participant and to be in charge of his/her learning process.  Papert stated that the computer is the correct tool to achieve such desired educational reform (Forrester & Jantzie, 1997). 


These preferred objectives of Papert and others who share the constructivist view of learning are seeing this desire come to fruition as more people discover the power of computer technology. According to Forrester and Jantzie (1997), from Donald Tapscott's perspective, Papert's desired reality is currently happening. A shift to a more interactive type of learning is taking place due to the exploitation of the digital media. 

Generative Theory


Mayer (1997) describes the generative theory of applying multimedia in learning situations. The theory is based on the underlying objective of meaningful learning with the design of multimedia instructional materials. The learner selects both visual and verbal information and then they process that information. Figure 1 summarizes this theory.
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Figure 1. Generative model of multimedia learning

From "Multimedia learning: Are we asking the right questions?" by R. E. Mayer, 1997, Educational Psychologist, 32(1), 5.

Development of Multimedia Materials


Multimedia materials have been useful in designing constructivist learning activities for online and/or distance education. Rodrigues (2000) reports that interpreting the needs of the science educator in the actual creation of constructive instructional design is challenging. The University of Melbourne’s senior computer engineering students investigated this interpretive question while designing a chemistry CD-ROM for a target audience of 14-15 year-olds. 


Rodrigues (2000) monitored critical issues, as well as fundamental assumptions. These issues and assumptions are crucial to the design process and relate strongly to the application of learning theory to instructional design using multimedia. One assumption was “that both the educator and the software engineer would interpret written requirements in the same way” (p. 5). An example was that of issues which centered around the creation of help screens. The science educator became very frustrated with the designers because the engineer viewed help screens as helping the user navigate the web page, while the educator viewed help screens as facilitating learning in some way (for instance, through links within help screens). Another issue was the use of icons; the engineers had standardized icons they used with recognized meanings. The science educator, on the other hand, had no context through which to interpret the icons used. 


Finally, it was concluded that while a less-behaviorist learning environment could be designed using multimedia, that computerized learning environment was not necessarily constructivist (Rodrigues, 2000). More research through the practice of instructional design using multimedia will clarify the process of creating constructivist approaches.


The development of multimedia materials does not stray much from the traditional development of curriculum. There remains a specific development cycle that is most effective, regardless of the delivery methods. The ASSURE template for training is an effective tool for the development cycle (Heinrich et al., 1999):

1. Analyze learners

2. State objectives

3. Select methods, media, and materials

4. Utilize materials

5. Require learner participation

6. Evaluate and revise


This model ensures that all aspects of curriculum development are addressed and that proper evaluation and feedback is used to refine the materials, content, and delivery.

Delivery of Learning


Selection of media and implementation should follow a strategic path. Heinich et al. (1999) suggest three steps (p. 11):

1. Deciding on the appropriate method for the given learning tasks,

2. Choosing a media format that is suitable for carrying out the method, and

3. Selecting, modifying, or designing specific materials within that media format.


Sabatini (2001) summarizes that "multimedia products provide a variety of mechanisms for creating practical, flexible implementation of adult learning principles to support multiple learning environments. The role of the designer is to select and apply a set of features afforded by each medium into a design that facilitates effective learning" (p. 5).

Media Formats


Each media format has strengths and limitations regarding types of messages that can be recorded or delivered. There are several complexities in determining the type of media format to use, including: types of media available, variety of learners, and learning objectives (Heinrich et al., 1999). There are also alternatives to obtaining specific materials like:

1. Selecting available materials, 

2. Modifying existing materials, or

3. Designing new materials


One factor that may play into the decision is time. Based on the deadlines of a project, the availability and accessibility of existing materials may outweigh the process of developing new ones. However, if the existing multimedia materials are inadequate or outdated, then there is little choice but to design new materials. 

Summary


There are many considerations when implementing multimedia in adult learning situations. The instructional designers must look at multiple factors such as the target audience and their respective learning style and experience while maintaining a balance with the learning objectives. It would be detrimental to the entire project if learning styles were overlooked by instructional designers.
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