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Introduction


Learning theories are one of the foundations of education.  From the behaviorism of B.F. Skinner to Gardner’s Theory of Multiple Intelligences to Dewey’s advocacy of constructivism, educators in the United States have felt the impact of learning theories for scores of years.  Technology, on the other hand, is a newer addition to American education, and one that is growing by leaps and bounds.  For example, from 1990-2000 schools in the United States tripled their spending on educational technology (Software & Information Industry Association, 2000, 2).  Statistics such as this make technology in the classroom a likely focus of interest for educators and the public alike.  Fortunately the flexibility inherent in today’s technology enables personal computers and educational software to be a valid and beneficial method for supporting a variety of learning theories present in the modern classroom.

Behaviorism


The theory of behaviorism has had a profound effect on American education as it was the first learning theory that focused on how human beings learned.  One of the main tenets of behaviorism is that learning is the result of stimulus and response.  Perhaps the most famous example of this stimulus-response classical conditioning is the work done by Pavlov.  Pavlov was able to condition dogs to salivate (response) on hearing a bell rung (stimulus).  B.F. Skinner expounded on this basic tenet of behaviorism by introducing the notion of operant conditioning.  According to this behaviorist theory, behavior can be strengthened or weakened by reinforcement, the immediate presentation of either a reward or punishment.  Thus teachers can promote certain behaviors in students by offering awards for those students exhibiting the desired behavior.  Behaviors felt to be negative to student learning can be extinguished through punishment.  In addition, behaviorists believe that learning is defined by observable changes in behavior, and thus learning objectives written in accordance with behaviorist theory must be written with reference to student behaviors.


Study of behaviorism led to the creation of programmed instruction.  This teaching method involved presenting instruction in small frames, allowed students to work at their own pace, and provided immediate feedback for correct answers.  It was programmed instruction that opened the door for technology in education with the development of the teaching machine.  This machine consisted of a box with a long roll of material that students moved through frame-by-frame, allowing students to process information systematically.  As technology progressed to include personal computers in the classroom, computer-assisted instruction became a chosen behaviorist tool for learning.  C.A.I. used drill and practice with questions providing the stimulus and awarded a reward for correct responses.


Behaviorist theory is still in evidence in the use of technology in the classroom.  A plethora of drill-and-practice software exists which operates on behaviorist principles.  A student responds to a question or problem posed by the computer and elicits immediate feedback from the computers.  There is some support for this use of technology in the classroom.  Researcher Larry Cuban of Sanford University has found that drill and tutorial software has a positive impact on student learning (Kimble, 1999, 2).  In addition, the Software & Information Industry Association purports that tutorial and practice programs that provide feedback for correct responses are superior to programs that require students to continue answering until they input the correct response.  Finally, the SIIA has found that programs that provide feedback to explain why a response is wrong are more effective than those that only indicate that a response is wrong.  (SIIA, 2000, 6).

Theory of Multiple Intelligences


Another learning theory that has gained popularity among educators in the United States is the Theory of Multiple Intelligences.  First proposed by Howard Gardner in his 1983 book Frames of Mind, MI theory refutes the idea that there is only one way to learn.  Driven by his work with patients with brain damage, Gardner theorizes that all human beings have several intelligences and that strengths in each area vary from person to person.  When he first presented the Theory of Multiple Intelligences, Gardner proposed seven types of human intelligence; however, further research prompted him to add two more intelligences in 1999.  The nine intelligences are further summarized in Table 1.  Gardner feels that conventional education is biased in favor of those with intelligences related to the areas of logic and language and should be adjusted to recognize students of other strengths.  Furthermore, since MI theory looks at intelligence more holistically, assessments must be developed that are more representative of how people behave in society.

	Intelligence
	Characteristics
	First Proposed

	Verbal-Linguistic
	--well-developed verbal skills

--capacity to express your thoughts
	1983

	Logical-Mathematical
	--understand casual systems

--think conceptually & abstractly
	1983

	Visual-Spatial
	--think in pictures & images

--represent the spatial world in your mind
	1983

	Bodily-Kinesthetic
	--use your body to solve problems or perform

--able to handle objects skillfully
	1983

	Musical
	--able to think in music

--able to hear and remember patterns in music
	1983

	Interpersonal
	--able to respond appropriately to others

--able to understand other people
	1983

	Intrapersonal
	--self-aware

--knowing who you are & what you believe and value
	1983

	Naturalist
	--able to discriminate among living things

--sensitive to features of the natural world
	1999

	Existential
	--inclined to ask questions about human existence

--sensitivity about these questions
	1999


Table 1

Because computer technology has become more readily available in the classroom, teachers who value Gardner’s Theory of Multiple Intelligences have many tools available for enhancing student learning.  For example, a student who has a strong preference for verbal-linguistic learning may benefit from using word processing software to compose stories, poems, or articles to express their learning.  Using web design to publish this writing for the Internet audience could further enhance the educational experience for such a student.  Visual-spatial learners can use animation software and photo editing software to create and manipulate images, desktop publishing software to explore layout and themes, and spreadsheets to create charts and graphs.  A naturalist learner may show an interest in using a digital camera to capture images of natural objects or might share his/her insights through presentation software such as PowerPoint.  In summary, technology is a natural choice for instructors interested in exploring students’ multiple intelligences.  The flexibility inherent in technology usage makes it an ideal tool for individualizing instruction and for providing alternative means of assessment as is suggested by MI theory.

Constructivism


Another more recent development in education is the rise of constructivist theory.  Constructivist theory itself is not new; it has been in existence for more than one hundred years. Constructivism was studied by John Dewey and adopted by Maria Montessori as the basis for her educational beliefs.  However, it has yet to have as profound an effect on American education as earlier theories such as behaviorism.  Constructivism is based on the belief that human beings are not just passive recipients of knowledge; rather they construct knowledge based on their experiences and beliefs.  Furthermore such construction of knowledge can be further developed through exploration and problem solving.  

Implementation of constructivism in the classroom produces a learning environment that differs from more traditional approaches to education.  Constructivism is not centered on the knowledge of the teacher; instead it is child-centered.  The role of the teacher is more flexible as he or she is often called on to assume the role of facilitator rather than knowledge dispenser.  Constructivist teachers build on the natural curiosity of children by engaging students in collaborative learning and real-world problem solving.  Lessons are connected to children’s experiences out of the classroom, experiences linked to their home lives and cultures.  Students are offered an anchored experience to provide a context for their class work, and cooperation rather than competition is encouraged among peers.

Because of the unique characteristics of constructivism, technology has much to offer the constructivist teacher.  Research has shown that computer technology when developed and used correctly can cultivate a constructivist learning environment.  The Apple Classrooms of Tomorrow (ACOT) research project found that when teachers and students use technology, they tend to adopt a more collaborative stance towards learning (Kimble, 1999, 2). In the area of mathematics, students using technology that focused on problem solving and experiential activities showed higher levels of understanding than control groups receiving traditional instruction.  (SIIA, 2000, 4).  In addition, classroom use of technology has been shown to lead to a shift from whole class instruction to instruction that focuses on small groups; it also inspires students to become more actively engaged in learning.  (Matusevich, 1995, 4).  One of the most ringing endorsements for the use of technology for constructivist educators comes from the Software and Information Industry Association’s “2000 Research Report on the Effectiveness of Technology in the Schools.”  Their executive summary states,


“Introducing technology into the learning environment has been


shown to make learning more individualized and student-centered,


to encourage cooperative learning and to stimulate increased student-


teacher interaction.  Technology has been used successfully to support


constructivist, inquiry-based and project-based instructional methods.”








(SIIA, 2000, 7)

Conclusion


In conclusion, educators, researchers and theorists will persist in studying the process of learning and will search for new ways to enhance student development and understanding.  Learning theories will continue to influence the climate and activity within classrooms across the United States.  Technology, too, shows no signs of faltering.  Indeed, as hardware and software improve and as high speed personal computers find their way into more schools, the influence of technology will be a major factor in educating our future.  Ideally as both evolve, the insight of learning theories and the flexibility of computers will continue to work together to inspire new generations of learners, promote environments that utilize higher order thinking skills, and provide rich and varied educational experiences for the students of tomorrow.
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