

Learning Theories     14

Running head: LEARNING THEORIES

Learning Theories in Education and the Impact of Technology in the PK-16 Classroom

Phillip Howardell

ETC 547-Instructional Theories and Technology Integration

Northern Arizona University

Abstract

This paper discusses the various theories of Behaviorism, Social Learning Theory, Cognitive Learning Theory, Constructivism, and Constructionism, as well as the history and impact of technology on education. The history of educational technology is traced from the first computers in 1946 to the present state of educational technology embedded in schools such as three-dimensional modeling and the ability to connect around the world via the internet. The impacts of the No Child Left Behind Act of 2002 and standardized testing are discussed followed by the author’s belief about how educational technology should continue to be utilized in the classroom.

Introduction


This paper is written to survey general learning theories and the history of technology in education over the past sixty years. It is the position of this paper that educational technology, mostly in the form of computers, is a pivotal part of the educational landscape of the 21st century, with its expanded use is critical to raising student achievement so students will have the skills and attitudes to thrive in the information age.
Behaviorism

Behaviorism is the study of learning that concentrates strictly on evidence of behavior. B.F. Skinner, Behaviorism’s most famous proponent, suggests mental states such as happiness, depression, and sadness is not relevant in the study of human behavior (Stanford Encyclopedia of Philosophy, 2005). Behavior is a response to a stimulus, such as put a pacifier in a baby’s mouth and a sucking response commences, and when behavior is looked at in this way, people can be more easily studied as behavior is easily quantifiable (Stanford Encyclopedia of Philosophy, 2005).

 
In Behaviorist theory, conditioning is the learning process. Conditioning can be classical, a reflexive response to a stimulus, or operant, a learned response caused by a reward for that response. A good example of a classic conditioning response is the study that Pavlov did with dogs. In the classroom, an example of an operant response is when a teacher rewards individual participation in a question and answer session with candy; the class learns to respond to questions more readily. The class is conditioned to respond to teacher questions.

Direct instruction, a well-known and widely used method of instruction, is rooted in Behaviorism (Magliaro, et al, 2006).  In Direct instruction revisited: A key model for instructional technology, Magliaro et al., describe key components of direct instruction as “modeling, reinforcement, feedback, and successive repetitions" (Magliaro, et al., 2006). Clearly defined objectives describe the required response the teacher wants the students to demonstrate. A well organized direct instruction lesson sets up a clear stimulus-response activity that can result in learned behaviors, the behavioral objectives being met. 
Behaviorist theory can also apply to classroom management. The teacher sets behavioral expectations and consequences for compliance or non-compliance with those expectations such as the consequence for the second tardy will be 15 minutes detention. Students learn from their actions within the behavioral framework and will adjust their actions based on the response from the teacher.  
Social Learning Theory

Social Learning Theory is the theory of learning most notably embraced by Albert Bandura, that states that people learn new behaviors from watching others. There are many factors that affect how much learning takes place, though learning can occur without a change of behavior (Abbott). Dr. Lynda Abbot of University of Texas, Austin, notes J. E. Ormond’s Human Learning (1999), listed four conditions necessary before modeled behavior can be replicated:

1. Attention-The observer must pay attention to the model,

2. Retention- The observer must remember the behavior,

3. Motor Reproduction-The observer must have the ability to reproduce the behavior,

4. Motivation-The observer must be motivated to demonstrate the behavior. (Abbot)

An example of learning to dribble a soccer ball is Social Learning Theory in action. The coach gathers the team around and announces he is going to show them the correct way to dribble a soccer ball. 

1. Attention-Before he begins, he makes sure all the players are focused on his actions; sometimes this is the hardest part.

2. Retention-The players after watching the demonstration, need to remember what they saw and what was said. If the coach breaks down the action of dribbling into small steps, they will remember more easily. 
3. Motor Reproduction- Its time to practice. The players dribble around cones, forward, backward, turning, etc. The coach continues to stop (Attention) give instruction (improves Retention) and restarts the drill (Motor Reproduction). The more the skill is reproduced, the better it gets.

4. Motivation- Players will not be motivated to learn if they do not like the coach, the drill is boring, or they see no need to learn. On the other hand, developmentally appropriate levels of physical skills can be reproduced when motivation is high. Motivation, in this case, can be a combination of a warm relationship between coach and players, the drills are fun and fast paced, and players understand why dribbling is important.

Cognitive learning theory

Cognitive learning theory is a theory that explores how people acquire, process, and use knowledge (McGilly, 1994). Cognitive Learning Theory conflicts with Behaviorism as it focuses on the mental processes that Behaviorism rejects as irrelevant to behavior. In the Cognitive view, knowledge can be stored in a number of ways in the brain. It can be stored in disconnected bits such as from learning by rote, or it can be stored in large interconnected areas that are conceptually linked by related information (McGilly, 1994). The first has a rather limited use and is good for repeating back lists, spelling words, and performing low level thinking tasks. The latter has can be used for in a broader use as related knowledge can be used in a myriad of ways, such as generating hypotheses, analyzing data, and writing short stories, thus fostering higher level thinking processes.  

Cognitive learning theory then suggests that in order to get information into long term memory and have it be useful for application, synthesis, and analysis (Blooms Taxonomy)   it has to be presented in a way that connects and relates to previous knowledge (McGilly, 1994). By increasing these connections, learners are better able to use the knowledge in unique ways. 

Constructivism

Constructivism is a learning theory that emphasizes knowledge construction as opposed to knowledge transmission (Applefield, Huber & Moallem, 2000). Constructivists believe that teachers are “shapers of the environment, stimulators, motivators, guides, consultants, resources” (Mauer, et al., 1999). In this philosophy, learning takes place when students construct meaning based on external experiences.  In the constructivist view point, knowledge is not absolute, it is changeable, open to interpretation and its source is from within us, not from without (Clemons, 2006).


Bruning, Royce, & Dennison describe the four characteristics of constructivist learning: “1) learners construct their own learning; 2) the dependence of new learning on students’ existing understanding; 3) the critical role of social interaction and; 4) the necessity of authentic learning tasks for meaningful learning “(Applefield, et al., 2000).
Constructionism
Constructionism is a learning theory invented by Seymour Papert, a student of Piaget, that theorizes students learn best when they construct, or build something, related to the learning that others can see and use (Downes, 2007).  Constructionism is a learning method based on Constructivism (Guzdial, 2007). In Constructivism, learning is a process of constructing knowledge by various means; whereas in Constructionism, knowledge is effectively constructed by building physical models of the concepts learned. An example of Constructionist learning is student design and construction of a model truss bridge. Bridges are analyzed by the class for structural integrity and quality of construction and then load tested to calculate bridge efficiency. Like many other learning theories, Constructionism is focused on how children learn, not just on how teachers teach. (Papert, 1980)
History of Technology in Education

As I present a brief view of the history of technology in education, I will primarily focus on the development of computer technology and its application to teaching and learning.  Computers are the basis for educational technology and the development of computer technology closely parallels the development of technology’s use in education.

The first computers were the MARK 1 in 1944 and ENIAC in 1946 which were used primarily for mathematical problem solving.  In 1959, Donald Bither instituted the first large scale use of computers in education, called PLATO (Molnar, 1997). This system was used for college, community college and elementary schools in the Chicago/Urbana area.


As the use of computers grew, college students found they had to stand in long lines waiting to batch process their programs, written on punch cards. In 1963, John Kemey and Thomas Kurtz adopted a time-sharing system to reduce this backlog and also developed a simple programming language called BASIC, one that could be readily used by non-computer professionals. This allowed computers to move from primarily research activity to a more academic one (Molnar, 1997). 


Also in 1963 a team at Stanford developed the concept of computer-assisted instruction, a strategy that allowed students to progress at their own pace (Molnar, 1997). Computer-assisted instruction, based on Behavior Learning Theory, was divided into small units, taught facts not concepts, and the analysis of student responses could be used to prescribe other strategies (Valdez et al. 1999). Learners interacted with computers passively, had a limited amount of answers to choose from, and little opportunity to problem-solve (Valdez, et al, 1999). Valdez et al, in an article titled “Computer-Based Technology and Learning: Evolving Uses and Expectations”, refer to this early time of computer application Phase 1(1999) of the use of computers in the classroom. 


Even though computers had a limited role in the educational process, they did have a positive impact. Valdez et al., reports that computers were more effective when used in more structured content areas like mathematics and students who utilized this technology achieved higher scores on standardized tests (1999).


Phase 2 of computer use in schools was marked by the advent of the microcomputer in 1975 (Molnar, 1997) which led to a more wide-spread access to computers for schools. In the beginning of this phase, personal computers are still used for drill and practice as well as career guidance and computer based tutorials. At this time, the beginnings of simple simulation programs were introduced (Murdock, 2007).  

As the computer became more powerful and sophisticated, computer assisted leaning began to become more interactive (Valdez, et al., 1999). Seymour Papert, the inventor of Constructionism, developed LOGO, a computer programming language that could be easily used by elementary students. He then combined LOGO programming with LEGO construction kits that allowed students to construct programmable models that applied higher level math concepts (Molnar, 1997). LEGO DACTA is the current incarnation of that effort and is used in Arizona elementary and junior high schools to teach mechanisms, problem-solving, and programming as well as math and science concepts. 

Phase 2 marked an explosion of technology advances that impacted education. Intelligent tools are developed that allowed educators to raise the level of educational performance (Molnar, 1997). Supercomputers, developed in the 1980’s, open up solutions to highly complex problems, multimedia PC’s were developed, and educational data bases were delivered on CD (Murdock, 2007).

Valdez et al., chronicles Phase 2 computer use enhancing student achievement in eight ways: 
Access-More access met greater information and processing power in the hands of students; Exploration and Independent Inquiry-Increased student motivation to learn, allowed for independent exploration, and enabled students to more easily test assumptions; Communication-Allowed for more effective teacher-student, teacher-teacher, and student-student interaction, more effective teaching presentations, and access to experts to answer questions; Shared knowledge and Cooperative Learning-provided problem solving and group thinking tools and allowed students to share information much more widely; Teacher Productivity-Provided less administrative time, allowing more time to work with students, simplified research and allowed teachers to be “content experts”; Assemble, Modify, Organize, and Study Information-Increased ability to perform these tasks; Efficiency and Organization-Enabled students to use spreadsheets and documents to easily present information; Computer-Mediated Communications-Enabled virtual access to just about anywhere (Valdez, et al., 1999).

One of the most important developments of computer technology to impact education is the development of the Internet. By 1995, the Internet caught on at schools allowing anyone with the right software to create their own website (Murdock, 2007) and complete research in a quick and efficient manner. The advent high bandwidth and powerful computers produces a “new form of knowledge, an ‘infosphere’ based on the interaction of people, information, technology and new social organizations” (Molnar, 1997, p 8). Thomas Freidman, in his book The World is Flat, calls this the flattening of the world (Friedman, 2006). The advent of almost instantaneous world wide communications, workflow software that allows collaboration anywhere and broadband connectivity, the competitive playing field is now leveled (Freidman 2006) between the east and the west and developed and undeveloped countries. Education Week reports, in a June 29 article, written by the editors, titled “A Digital Decade”,  by 2003 over 90% of the nation’s high schools have Internet access (A Digital Decade, 2007, chart). 

At present, high-end engineering and business software is being utilized in junior and senior high schools. Students learn to use sophisticated tools such as voice recognition software, two dimensional and three dimensional Computer Aided Design and Drafting which allows students to model solutions to problems in a way they could never before, and the added benefit is they are using tools they may end up using in the workplace. Large storage capacity allows computer users to create, modify and store complex graphics and video for common use (Murdock, 2007).
Computer technology has changed the face of education. The available technology tools for teachers and students present opportunities to research, create, collaborate, and present like never before. With all this technology, one might assume that student achievement is up and everyone is happy with the public schools system. Unfortunately, that is not true. In a March 29, 2007 Education Week article, “Getting up to Speed”, that despite the proliferation of technology in the nation’s classrooms, ”average student achievement is little better that in was 10 years ago, at least as measured by reading, mathematics, and science scores on the federally sponsored National Assessment of Educational Progress” (Trotter, 2007, para. 4). Most educational experts believe the problem that schools are not making optimal use of the technology (Trotter, 2007). 

Many analysts believe as a result of the No Child Left Behind (NCLB) Act of 2002, schools are shifting emphasis of computer applications to making sure students score well on the required standardized tests (Trotter, 2007). NCLB has devalued innovation in technology use because it has not shown a correlation between this kind of technology use and increased scores. Innovative use of computers is losing out to drill-oriented programs that have a direct impact on standardized tests (Trotter, 2007).

Where do we go from here?

There are many great examples of the use of advanced technology truly benefiting students. T.H.E. Journal highlights innovative and successful uses of technology in the schools in a December 2006 article “T.H.E. Innovators 2006.” At Jose Marti Middle School in New Jersey, teacher Grace Poll utilized iPods with her bilingual students to aid in English language acquisition (2006). Students listen to audio books to improve reading comprehension, music lyrics helps with proper grammar, and the iPod can even record their voice for improving speaking skills. This program has been so successful that it is expanding to twelve other schools in the area (2006). David McDivitt, a social studies teacher at Oak Hill School in Indiana, used off-the-shelf video games to motivate students to learn and apply history lessons on World War II. Students used the game to reenact different parts of the war, decide how they would have proceeded and determine outcomes of their decisions. When compared to his other students who did not use this innovative technique, students scored as well or better on every question on the unit test. As a bonus, students who used the games were much more able to identify the geography of Europe than non-game players (2006).

Schools in Mesa, AZ have joined the national pre-engineering program, Project Lead the Way (PLTW). PLTW is an innovative curriculum designed to get students interested in engineering as a career and prepare them for the rigors of engineering training after high school. Students use high end three-dimensional modeling software to design products that solve engineering problems, design and construct Rube Goldberg devices to demonstrate design and simple machine skills and concepts, and participate in other activities design to peak their interest in engineering and integrate science and mathematics into a vocational curriculum. These kinds of technology uses are just three of thousands of great examples of how computer technology is making school what it truly could be. We must continue to innovate, but keep the standardized testing in mind. By tying in technology use into testable skills, by keeping outcomes firmly in mind, technology will continue to enhance the learning process in the nation’s schools.
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