Teaching with Technology: Matching Educational Theory with Technology.

By Glenn Arnold
Ed 5700: Teaching with Technology

Dr. Ludmilla Smirnova

December 5, 2006

There are many questions at this point regarding connections between technology and learning. (Garland 67). “Learning materials need to be evaluated in terms of learned responses and preferences so that instructional designers can learn the needs and cognitive styles of learners and become more responsive to those needs in the design of materials” (Garland 68).  Nevertheless, the advancement of educational technology is seen as inevitable. This paper explores possible future educational software applications, as improved technology becomes capable of more actively utilizing recent advances in educational theory. 

Design of instructional technology relies on several different models of learning. According to behavioral psychology, learning is characterized by a “change in behavior as a result of experience” (Berk 129). An example of this would be that if a child learns to add, they would stop counting on their fingers to total up several items. A child that continues to count on their fingers may be able to find answers to certain addition problems, but the fact that they don’t add the number of items together indicates that they haven’t grasped the subject of addition well enough to realize its use. Thus external behavior indicates whether a concept has or hasn’t been internalized by the student. But Behaviorism assumes that the mind itself cannot be studied (McGriff, behaviorism).

On the other hand, Cognitivism holds that the mind must engage in higher order thinking to process information. According to McGriff,  “By observing the responses that individuals make to different stimulus conditions, cognitivists believe that they can draw inferences about the nature of the internal cognitive processes that produce those responses.” In other words, monitoring behavior can be used to determine actual thought processes, rather than just external results.

Constructivism assumes that learning occurs when a person constructs meaning based on experience, and that knowledge is an interconnection between ideas. (McGriff, constructivism) This means that learning involves active thought processes that lead to the development of schema, or “organized ways of making sense of experiences” (Berk 148). 
Most educational software currently in use usually follows a “skill and drill” approach, where the computer program presents a question or problem, and the student responds with an answer. At its most basic, this fits the Behaviorist model. But the software can then determine if the answer was correct or incorrect, and continue with the line of questioning. Questions may be grouped according to ability level, and students who answer harder questions are allowed to move forward, while students who are unable to answer harder questions are given simpler questions. The practice of providing questions within the student’s “zone of proximal development” is referred to as “scaffolding,” and is a common feature of educational theory, based on work by Lev Vygotsky. (Gestwiki, 39) But the computer may allow students to operate more closely within Vygotsky’s “zone of proximal development” than is possible in teacher-student instruction, since the computer is actively monitoring student progress against known values, rather than making judgements based on intuition of students’ ability, or responding to time-delayed numerical evaluation. 

Computer software can be used to monitor students’ behavior as they engage in computerized learning activities, and those events and conditions can be tagged for analysis to determine if learning is occurring. This creates the possibility of actually assessing students’ cognitive responses to learning situations. This in turn can be used for two primary purposes; first, analysis of students’ responses to educational material can be utilized to develop better instructional designs (formative assessment), and second, computers can perform real time assessment of student performance (summative assessment).  By virtue of the computer’s processing speed, both of these assessments could be occurring in real time, while the student is engaged in the learning activity, so both formative and summative assessment are blended seamlessly into the learning experience.

Software is being developed that can use complex statistical analysis of large data sets to draw subtle inferences from behavior. In addition, “data mining can be used in combination with artificial intelligence algorithms and fuzzy logic to evaluate learning performance” (Sampson, 2). An on-line test at http://community.sparknotes.com/gender/ is designed to use relatively trivial questions to search for gender based tendencies in order to predict the gender of a test taker. Questions include whether the test taker prefers certain shapes, colors, methods of shipping, or whether the test taker’s middle name ends with a vowel. These data are analyzed statistically, so that as a larger number of people take the test and provide their gender for comparison; the analysis becomes more accurate. Commercial websites are reputed to record mouse movement to analyze customers’ decision-making processes. A cursor hanging briefly over an item in an online catalog may indicate that a customer considered purchasing it, but decided otherwise. Analysis of such events may be used to design catalog content that is more effective at convincing customers to complete a sale. Using the same basic strategies used by marketing software, educational software can keep track of which links are clicked, and where the cursor moves, indicating that a student is considering information on the page. This information can be used to make inferences about the connections that students are making as they peruse multimedia information. Analysis of the amount of time spent on a particular task, for example, could determine whether a student is engaged in a task; spending more time on that task would be regarded as a positive when the student is being presented with new information. Analysis of timing events depends heavily on context, however, since a student who spends considerable time trying to find certain data as part of a research assignment indicates inefficiency.

In a paper on Analysis of Data from Online Educational research, Alison Hramiak describes utilizing computer analysis of data collected from online discussion boards and emails. “This is particularly challenging when the messages are not only numerous, in the region of hundreds or even thousands, but also because they can be both very complicated and very lengthy”  (Hramiak, 82). She continues, however, describing statistical methods and matrix analysis, which provides a framework to approach this problem. In addition, she references methods of analyzing communication patterns being developed in applied linguistics (Hramiak). This approach is made possible because computers are now powerful enough to engage in such sophisticated routines operating on very large sets of data. But this represents a historical change, as computers begin to interpret the language used by students, rather than simply assessing predetermined answers as being right or wrong.
Behavioral psychology has historically produced repeatable results, especially with regard to conditioned responses. Cognitivism and Constructivism have been shown to have predictive power, but both have less predictive results because they rely on less distinct cause and effect responses. Advancing from the current skill and drill educational applications will require computers to operate on models that approximate the cognitive processes in the human mind, or so-called “artificial intelligence.”  Just as behavioral psychology treated the mind as a “black box,” computational models of cognitive processes rely on the results of the process rather than the individual programming steps designed to simulate thought. Thus the programmer begins with a preconceived notion of how thought works, designs a program, and compares the responses of the program with behavior data taken from monitoring human behavior. The process continues then in an iterative fashion, more closely approximating thought until responses from the computer are reliable enough to draw inferences from the function of the program to make reasonable guesses about how data processing occurs in the human brain. With the introduction of the “Data processing model” programmers and educators are already drawing inferences regarding the similarity between how data is distilled by computers using iterative programming, and how the human mind develops schema through repetitive thought.

While simulations of thought processes are still primitive in comparison to human thought, looking to the future presents a host of possibilities that could shift dramatically from current educational practice. For example, computerized assessment could allow students to be assessed for the desirability of their thought processes, rather than the accuracy of the answers they provide on tests. This gives entirely new meaning to the term “formative assessment.” Since computers can be used to present information and provide instruction while doing real time assessment, students could be guided in their decision making process so that they will tend to make cognitive decisions that move toward desired learning. 

This brings us to a fundamental question in education, namely: Whom does education serve? Educational policy makers control funding, and thus can purchase software with the power to control minds. There’s no question but that computing power and improved software design will have a powerful effect on how students learn, whether this power is used for the benefit of students or the benefits of policy makers represents a philosophical question that deserves consideration. Even if the intention of the policy makers is benign, the structure of computer programs is significantly less nuanced than human thought. It may turn out that by attempting to create computer models that simulate human thought, human minds may be trained to simulate the logical processing of computer programs. This may be a benefit to students who suffer from unstructured thought, but it may also limit creativity, intuition, and individuality, which are highly desirable traits. To paraphrase Garland: The effects of educational software design needs to be evaluated in terms of learned responses so that instructional designers can learn the needs and cognitive styles of learners and become more responsive to those needs in the use of said software.
Works Cited:

Garland, D., Martin, B. (2005, Fall). Do Gender and Learning Style Play a Role in How Online Courses Should Be Designed? Journal of Interactive Learning Online, 4 (2), 67-81
Berk, L. (2001) Development Through the Lifespan. (2nd ed.). Needham Heights, MA: Allyn & Bacon.

McGriff, S. J., (2001). ISD Knowledge Base / Constructivism. Retrieved December 6, 2006 from http://www.personal.psu.edu/sjm256/portfolio/kbase/Theories&Models/Constructivism/constructivism.html
McGriff, S. J., (2001). ISD Knowledge Base / Constructivism. Retrieved December 6, 2006 from http://www.personal.psu.edu/sjm256/portfolio/kbase/Theories&Models/Cognitivism/cognitivism.html
Gestwicki, C. (1999) Developmentally Appropriate Practice: Curriculum and Development in Early Education. (2nd ed.). Albany, NY: Delmar.

Sparklife (2006). The Gender Test. Retrieved December 6, 2006 from http://community.sparknotes.com/gender/
Sampson, D. G., Goodyear, P. (2006).Next Generation e-Learning Systems: Intelligent Applications and Smart Design   (Guest Editorial) Educational Technology & Society, 9 (3), 1-2
Hramiak, A,. (2005, Fall). A Method For The Analysis Of Data From Online Educational Research. Journal of Interactive Learning Online, 4 (2), 82-93
Teaching with Technology Essay  

ED 5700
(to be submitted with the text of the essay)
Name:                                                                  Instructor: Dr. Ludmilla Smirnova
  

#
Criteria
Points
Self-Evaluation

1.
Rationale/Coherence: 
- Problem addressed (what?) 

- Reasons for the choice of the topic (why?) 

Reflective Title

Structure: 

Introduction. A description of critical need, supported with evidence. Summary of the new research in this area. 

Body: Characteristics of the issue; presentation of options and solutions. Examples, illustrations from the field and personal experience if possible. Implications for district/ school/ classroom practice. 
Conclusion. General outcomes of the research findings. Personal learning outcomes from completing this project.
10
9

2.
Awareness of Broader Educational Issues. 

Awareness of Implications. 
2
2

3. 
Application of the ideas for district/school/ classroom.  

-Reality, Necessity, Validity, 

-Reliability of the Project ideas. 
3
1

4.
Format/ Mechanics: 

 An Acceptable APA format, writing style appropriate to the content, with correct grammar, spelling and punctuation. 
5
5

5.
Comments

In all honesty, this essay took a very different direction than what I had originally intended. That’s ok, with me, because the path I followed was interesting and, I think, worthwhile. However, the essay looks too far into the future, and has less to do with application in today’s classroom. Consequently I have to take a few points off for “implications for school practice” in criteria #1 and “Application of the ideas for district/School/classroom” in criteria #3. 



