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Introduction

As an instructional designer, I am always looking for methods to improve learning in the materials I write.  Recently I came across information about brain-based education and it's implications for elementary school.  The theories of brain-based education made sense in light of my work with metacognition.  Believing that there must be some implications for adult education as well, I embarked on a literature search to assess what the discoveries in brain research and learning might have for the construction of online learning programs, the primary vehicle I use for instructional design.

As a graduate student in Capella University's Survey of Research Methodology class, the exploration of this topic would also allow me to fulfill the requirements of the course with a higher level examination of the material and a more thorough search of the literature.  One of the goals of the course was a review of twelve to fifteen full text research articles from professional journals or websites utilizing the criteria created by Cheryl Beck as presented in Practical Research: Planning and Design by Paul D. Leedy and Jeanne Ellis Ormrod on pages 287-288 (documented below).  This paper is submitted in fulfillment of that requirement.

Critiquing a Research Report, Beck, 1990

Step One. The Problem

Is the problem clearly and concisely stated?

Is the problem adequately narrowed down into a researchable problem?

Is the problem significant enough to warrant a formal research effort?

Is the relationship between the identified problem and previous research clearly described?

Step 2. Literature Review

Is the literature review logically organized?

Does the review provide a critique of the relevant studies?

Are gaps in knowledge about the research problem identified?

Are important relevant references omitted?

Step 3. Theoretical or Conceptual Framework

Is the theoretical framework easily linked with the problem, or does it seem forces?

If a conceptual framework is used, are the concepts adequately defined, and are the relationships among these concepts clearly identified?

Step 4. Research Variables

Are the independent and dependent variables operationally defined?

Are any confounding variables present? If so, are they identified?

Step 5. Hypothesis

Are the hypotheses clear, testable and specific?

Does each hypothesis describe a predicted relationship between two or more variables included in each hypothesis?

Do the hypotheses logically flow from the theoretical or conceptual framework?

Step 6.  Sampling

Is the sample size adequate?

Is the sample representative of the defined population?

Is the method for selection of the sample appropriate?

Is there any sampling bias in the chosen method?

Are the criteria for selecting the sample clearly identified?

Step 7. Research Design

Is the research design adequately described?

Is the design appropriate for the research problem?

Does the research design address issues related to the internal and external validity of the study?

Step 8. Data Collection Methods

Are the data collection methods appropriate for the study?

Are the data collection instruments described adequately?

Do the measurement tools have reasonable validity and reliability?

Step 9.  Data Analysis

Is the results section clearly and logically organized?

Is the type of analysis appropriate for the level of measurement for each variable?

Are the tables and figures clear and understandable?

Is the statistical test the correct one for answering the research question?

Step 10. Interpretation and Discussion of the Findings

Does the investigator clearly distinguish between actual findings and interpretations?

Are the interpretations based on the data obtained?

Are the findings discussed in relation to previous research and to the conceptual/theoretical framework?

Are unwarranted generalizations made beyond the study sample?

Are the limitations of the results discussed?

Are recommendations for future research identified?

Are the conclusions justified?

Literature Review of Brain-Based Education Research

Article 1

Caine, Renate Nummela, & Caine, Geoffrey. (1997) Unleashing the Power of Perceptual Change: The Potential of Brain-Based Teaching.  ASCD [online], Available: http://www.ascd.org/readingroom/books/caine97unleashbook.html

Summary

This article is a synopsis of the research presented in the book of the same name.  The Caines are leading researchers in the field of brain-based education.  The basic premise is to redefine/transform education so that students guide their own learning.  To accomplish this, educators must redefine their own beliefs about learning and education.  This article traces the journey as the Caines attempt to coach the transition process in two schools.

Step 1    The Problem

The problem is stated in the narrative: "Why is the educational world in such turbulence?...We believe society is in the throes of phenomenal changes--driven by changing definitions of science, the continuous expansion of technology, research in the neurosciences, globalization of markets and cultures, and other factors.  We are only beginning to explore how these discoveries affect our understanding of organizations and our collective beliefs about learning and schooling."  They move on to describe the education matched to the industrial era, and the inadequacies of such a program today in the Information Age.

Step 2    Literature Review

The literature review is organized chronologically, addressing education in the agricultural, industrial and informational ages then by the developmental stages of human growth.  The review itself is quite general, documenting high points to support hypotheses presented by the authors.  Several studies are quoted.

Step 3    Theoretical or Conceptual Framework

The conceptual framework is easily linked with the problem as the concepts are described, then supported by pertinent research.  Topics include:


Everything is Connected


We Are Innately Motivated to Search for Meaning and Make Sense of Experience


The Physiology of the Brain is changed by Experience


Implications for the Young Learner


Implications for the Early School Years


What About Older Children and Adults?

Step 4    Research Variables

Research variables are not defined since this article is a qualitative review of existing research.

Step 5    Hypotheses

The hypotheses and recommendations are clearly listed at the end of the article and flow from the documentation.  They are:

1. People need to help learners more fully capitalize on the potential embedded in their brains.

2.  The way to tap this potential depends of grasping more fully the interconnectedness within each brain.

3.  At the same time that people come to terms with this higher-order level of brain functioning, they need to appreciate that the interconnectedness in the brain is an aspect of the interconnectedness inherent in all social and physical phenomena.

4.  Thus, we are seeking to tap the brain's potential to prepare people to live in a new reality.

Step 6    Sampling

Sampling is not applicable to this article.

Step 7    Research Design

The research design is not described in this article, but is referenced as formerly completed by the researchers, and used as a foundation to this information.

Step 8    Data Collection Methods

New data are not collected for this review.

Step 9    Data Analysis

Results of the informational research data collected in the literature review are analyzed with current supporting examples for each area.  This is an appropriate presentation for this type of study.

Step 10  Interpretation and Discussion of the Findings

This article is a presentation of the interpretation of previous research findings.  Implications are discussed in their recommendations, as well as suggestions for further research.

Article 2


Pycha, Anne. (August 2000) Why Practice Makes Perfect. Brain Connection [On-line] Available: http://www.brainconnection.com/topics/printindex.php3?main=fa/practice

Summary

This article is from Brain Connection, a web resource from Scientific Learning Corporation, based in Berkley California.  It discussed how the brain physically changes during the learning process, and what the process of practicing a task, whether mental rehearsal or physical practicing such as would occur in learning  to play an instrument, does to reinforce the learning.

Step 1    The Problem

Although not stated as a formal research problem, the question "Why are attention, repetition, and intensive practice the prerequisites of brain plasticity?" is asked.  This is a significant issue in the field of brain research because it helps to uncover why something we assume is necessary actually is.  

Step 2    Literature Review

References are vague in this article, with examples like "thanks to twenty years of research" and "as we've seen", "adult rats and monkeys have provided some of the most concrete evidence"  however, the information cited is consistent with other documentation I have seen.  There are no references included at the end of the article either.

Step 3    Theoretical or Conceptual Framework

The conceptual framework is well laid out, explaining the role of cortical maps and annexation of neural maps.  The author discusses the remodeling of the brain by behavioral impact, and the emotional involvement often associated with the investment in learning.  The synaptic level changes occurring in long-term potentiation reinforce this concept.

Step 4    Research Variables

Research variables are not documented in this qualitative review.

Step 5    Hypotheses

The hypothesis that practicing does impact learning and changes in the brain is referred to throughout the article, and supported by the information presented.

Step 6    Sampling

There is no need for sampling in this type of study.

Step 7    Research Design

There is no research design, since this is reporting the compilation of other information.

Step 8    Data Collection Methods

Data collection is not mentioned, although it is apparent that the author has done extensive reading in this arena.

Step 9    Data Analysis

The research presented is described with metaphors to make complex information easily digestible.  There is a logical presentation of the information.

Step 10  Interpretation and Discussion of the Findings

There is no distinguishing between the author's interpretation and the actual findings of the research.   It is all presented as a qualitative narration.

Article 3

Study Overturns Old Assumptions About Cognition. (1/4/99). Women's Health Weekly. 7-8

Summary

This article discusses the results of a study conducted at the University of Buffalo (NY) using positron emission tomography to compare cognitive language functions of men and women.  The results indicate that the language functionality differs physically between men and women.  

· In men, the brain is organized bilaterally only for simple language functions, and complex tasks involving more lexical or grammatical functions, the male brain shows "more robust left lateralization of the cerebral cortex."

· In women, the brain is bilaterally organized for simple and complex language functions.

· "Despite sex-differentiated variances in neural activity patterns, there were no meaningful differences [between them in regard to] speed of performance or error rates."

Step 1    The Problem

The problem is stated to examine the premise that "functional differences based on sex were more likely when the linguistic demands of the task are greater."  It is narrowed down to only examine brain functionality differences between men and women in language related tasks.  This is a significant study since there may be implications in the way information is presented in the learning process.

Step 2    Literature Review

There are no formal studies cited in the research other than a reference to "reviewing the few neuroimaging studies that have focused on sex differences in cognitive function."  However, this article is a third party interview and review of the actual research conducted by the researchers at UB.

Step 3    Theoretical or Conceptual Framework

The theoretical framework is easily liked to the problem since the study is using brain-imaging technology to measure the brain functionality in question.

Step 4    Research Variables

The variables are defined as the description of the PET scan analysis of the blood flow in the cerebral cortex.

Step 5    Hypotheses

No definitive hypotheses are stated, however the researchers were assuming that the information from male brain research would be consistent with a male and female population, and that language functionality is largely a left brain function.

Step 6    Sampling

The sample size is small: nine males and eight female subjects.  It does not define how they were selected, nor does it indicate if any randomization criteria were used.  I believe there may be bias in the results of the study if this is undertaken on a collegiate population, and should have been better defined.  It would also be helpful to replicate the study on other populations.

Step 7    Research Design

The research design is clearly documented in the summary of the process: "PET scans were used to track blood flow in the cerebral cortex of nine male and eight female subjects as the performed two simple and three complex language tasks. ... This methodology located the specific areas of the cortex activated during the performance of discrete tasks."  This is an appropriate method for examining this type of information.  Validity and reliability issues are not mentioned.

Step 8    Data Collection Methods

The data collection from the PET scans are appropriate, although the process is not described.

Step 9    Data Analysis

The data analysis is thorough and incorporates several examples to substantiate the findings.

Step 10  Interpretation and Discussion of the Findings

The interpretation is good, quoting the researchers' assumptions and surprises in the results.  Application is made to the treatment of aphasic patients, as well as to the reexamination of the cognitive development information in the literature, which has largely been based on male subjects.  I question this conclusion, since the sex of the subjects is not normally documented in the literature when gender comparisons are not being made.  It does, however, indicate the need of using a balanced gender population for brain research.

Article 4

Spira, James L. Integrating Principles of Progressive Education into Technology-based Distance Learning. (October 1998). The Technology Source. [On-line] Available: http://horizon.unc.edu/TS/default.asp?show=article&id5

Summary

This article contrasts the essentialist and progressive philosophies of education, and suggests that "students learning within a progressive education environment are better able to gain basic skills and creatively extend these skills into a social context."  Progressive education utilizes more of the brain-based functionality of the natural active learning process, contextual learning, immediate and continual feedback.  Technology can greatly support this model.  The author reviews internet-mediated learning, and teleconferencing and shows how technology can be used in a progressive education context, while cautioning against the potential for using technology to feed the essentialist concepts of accumulating more knowledge.

Step 1    The Problem

The problem is described as "distance learning...needs to adapt the technology to best meets the needs of the student, rather than forcing the student to adjust to convenient and economical teaching methods."

Step 2    Literature Review

The author cites the development of the progressive education movement, mentioning the works of James, Morrice, Dewey, Montessori, Froebel, Pestalozzi, et al and for the essentialist philosophy, JP Strain.  This is set as the foundation of the theories analyzed.

Step 3    Theoretical or Conceptual Framework

The conceptual framework alternates between the essentialist and progressive schools of thought, then reviews the goals of technology-based education.  He moves into a comparison and compilation of the three.

Step 4    Research Variables

No research variables are mentioned, since this is a qualitative report.

Step 5    Hypotheses

The author's hypothesis is that progressive educational philosophy is better suited to technology-based instruction.   This is testable, and logically flows from the theoretical perspective outlined in the paper.

Step 6    Sampling

No samples were taken, although two types of technology-based education are explored.

Step 7    Research Design

The research purpose was to outline the theories, so no study was undertaken.

Step 8    Data Collection Methods

No data is collected for this study beyond the information in the literature review.

Step 9    Data Analysis

The analysis is thorough, defining applications and cautions resulting from the essentialist/progressive philosophies as applied to technology-based learning.

Step 10  Interpretation and Discussion of the Findings

The interpretation appears to be wholly the author's opinion.  There is no supporting research cited, although this information lends itself to such a study.

Article 5

Selkoe, Dennis J. Aging Brain, Aging Mind. (September 1992). Scientific American, 135-142

Summary

This article reports the findings of age-associated changes in the physical and chemical structure of dendrites and neurons in the brain.  It compares the chemical and genetic changes in normal adults to those who have dementia, and overviews the related research in animals.

Step 1    The Problem

The researchers hope to find an explanation about why Alzheimer’s disease impacts some, but not other adults, and to determine treatments for late in life cognitive failure.  This is a significant study as the population is living longer as the result of medical advances, and the prevention and treatment of Alzheimer’s Disease, a disease of the elderly, becomes more of an issue.

Step 2    Literature Review

Numerous studies are referenced in this paper.

Step 3    Theoretical or Conceptual Framework

The theoretical framework is outlined on the premise that there is some genetic or chemical change that impacts the changes in the aging brain.

Step 4    Research Variables

Because this study is an analysis of current research, there are no variables to analyze.

Step 5    Hypotheses

The hypothesis is that some treatment can be used to prevent and treat cognitive failure late in life.  The researchers are still looking for an explanation of the problem.

Step 6    Sampling

No specific sample is referred to, other than "the Framingham study", which assessed the health of a "large population" as they age.

Step 7    Research Design

The research design varied between the different studies that were cited.


Step 8    Data Collection Methods

Data collection varied between the different studies cited.

Step 9    Data Analysis

The summary analysis of the studies presented is thorough and detailed.  The tables and figures presented are clear and do a good job illustrating the point they intend to.

Step 10  Interpretation and Discussion of the Findings

The interpretation lends itself toward future research, and makes some recommendations against the ingestion of agents that have impact on the activity of the nervous system, particularly depressants and stimulants, which appear to have more impact in the elderly regarding mental activity.

Article 6

Schaffhausen, Joanna. Gone But Not Forgotten?  The Mystery Behind Infant Memories (June 2000) Brain Connection [On-line] Available: http://www.brainconnection.com/topics/?main=fa/infantile-amnesia

Summary

This website is a web resource from Scientific Learning Corporation.  The article explores the importance of early learning and the limited recollections of infancy in adults.  It examines the two theories regarding infantile amnesia: 

1. Infant memory loss is due to a storage difficulty

2. Infantile amnesia is a retrieval problem

The article also explores the multiple memory systems in the human brain, and explores the role of language development and emotional attachment of specific memories.

Step 1    The Problem

The problem is defined as "if the brain is so strongly affected by what happens in [the first stages of life] why can't we remember any of it?"  It is limited to the examination of the research around developmental memory, particularly with adult recollections of childhood events during infancy.

Step 2    Literature Review

The author mentions several studies regarding long-term memory in rats, as well as the work of Andrew Meltzoff.  It critiques, identifying gaps in the literature contained in some of the researcher's conclusions with phrases like "although there is definite evidence that brains of youngsters are still developing, there seems to be little persuasive data demonstrating that the immature nervous system is incapable of storing memories per se."

Step 3    Theoretical or Conceptual Framework

The author defines the two predominant theories around infantile amnesia, as listed previously in the article summary, and elaborates on each theory.

Step 4    Research Variables

There are no variables since this study is a review of current research.

Step 5    Hypotheses

The two hypotheses are clearly stated, as referenced above.

Step 6    Sampling

There is no need for sampling in a qualitative study.

Step 7    Research Design

The author describes some of the designs of the reviewed studies.

Step 8    Data Collection Methods

No indication is given for the data collection process, although the articles references are cited.

Step 9    Data Analysis

The author analyzes the two dominant theories and proposes a third multiple memory system, which incorporates both theories. There is a logical progression of the information as each theory is described and explored.

Step 10  Interpretation and Discussion of the Findings

Findings are interpreted and recommendations for further studies are made.

Article 7 

Reardon, Mark. (Winter 98/99) The Brain--Navigating the New Reality: An Exploration of Brain-Compatible Learning. Adult Learning 10(2). 10-21

Summary

This article utilized the tenets of brain-based learning to make its point.  Information is presented in a visual, descriptive format, using neumonic devices for the recollection of the information.  He describes the nine brain-compatible learning principles using icons on the face of a clock.  The principles are:

	Principle
	Neumonic

	1. The brain is a parallel processor
	Parallel lines

	2. Learning engages the entire physiology
	Fizz, O Gee!

	3. The search for meaning is innate and occurs through patterning
	Inmate patting an urn, saying, "What? The meaning?"

	4. Emotions are critical to patterning
	Heart full of emotions

	5. Every brain simultaneously perceives and creates parts and wholes
	Simul, the tenuous and his chicken parts

	6. Learning involves both focused attention and peripheral perception
	Soldier at attention using peripheral vision

	7. The brain remembers best when facts and skills are embedded in contextual memory
	You were conned, Tex!


The author also provides specific teaching strategies as examples of practicing the methodology.

Step 1    The Problem

The problem is stated that "traditional strategies and instructional methodologies are not working as well.  What used to get results is waning.  It's time to update how we do what we do so that it more accurately matches the new reality."    The article is not designed as a quantitative research study, but an overview of the research and application of the principles.

Step 2    Literature Review

A chronological review of current brain research is defined and the predominant theories are mentioned, including the triune brain theory, neocortical PET scan research, as well as the historic work of Skinner and DaVinci.

Step 3    Theoretical or Conceptual Framework

The conceptual framework is created by laying out the foundations of brain research and listing the nine principles of education that have emerged from them.  He then documents teaching strategies pertinent to each.

Step 4    Research Variables

There are no research variables since this is a qualitative study.

Step 5    Hypotheses

His hypothesis is that "the brain is designed for survival, and it uses learning as its key mode of operation.  Through discovery, risk-taking and exploration the brain seeks to make meaning of the experiences it faces.  The degree in which it engages in inquiry and experimentation is the degree to which real learning occurs."  His hypothesis is contrary to the more traditional model that the brain is built for instruction.

Step 6    Sampling

There is no need for sampling in this type of study.

Step 7    Research Design

The research is an analysis of the literature, and no need for a design.

Step 8    Data Collection Methods

The data collection methods are not defined.

Step 9    Data Analysis

The research data is analyzed by looking at how educators currently teach in light of the conflicting information presented in how the brain learns.  Each step of the nine principles is expounded , justified, and given tools to utilize it in the classroom.

Step 10  Interpretation and Discussion of the Findings

The data are interpreted by the recommendations for change.  The author concluded that the nine principles are the "scaffolding on which the new reality in education is being built."  He suggests awareness of methodology and application of ways more aligned with the functionality of the brain.

Article 8 

Green, Fara E. (1999) Brain and Learning Research: Implications for Meeting the Needs of Diverse Learners. Education 119,(4). 682-687

Summary

This article overviews current topics in brain research and their implications for education.  Brain structure, multiple intelligences, learning styles, emotional intelligence, music and cognitive development and brain-based learning are all discussed.  Implications for teachers indicate the need of examining each child as an individual in light of his/her particular learning style and creating complex learning environments to provide learning opportunities for all.

Step 1    The Problem

The problem is defined by describing the challenges educators face to effectively prepare students who are diverse in their learning styles and behaviors for the future that faces them.

Step 2    Literature Review

Literature is reviewed covering each of the predominant theoretical areas of cognitive learning.  Numerous references are cited, and gaps in the current educational model are explored.

Step 3    Theoretical or Conceptual Framework

The conceptual framework explains each of the theories then defines implications for teachers, as well as parents.

Step 4    Research Variables

There are no variables in this type of study.

Step 5    Hypotheses

The hypothesis states that "current brain and learning research can lead to the identification of educationally meaningful differences among individuals and equal opportunities for academic success."

Step 6    Sampling

A sampling of the research is taken, but no population sample is needed in this type of research.

Step 7    Research Design

No research design is necessary for this type of article.

Step 8    Data Collection Methods

There is no specific mention of data collection other than the gathering of the articles.

Step 9    Data Analysis

The data from each subsection is carefully analyzed and applications for practical use  in the classroom are provided.

Step 10  Interpretation and Discussion of the Findings

The discussion revolves around the need for teachers to understand the principles of how the brain functions to effectively provide learning experiences for children.

Article 9 

Kolb, Bryan & Whishaw, Ian Q. (1998) Brain Plasticity and Behavior. Annual Review of Psychology, 49. 43(22)

Summary

This article summarizes the psychological research in brain plasticity for 1998.  A key finding is that "experience can modify brain structure long after brain development is complete…the fundamental point is that synapses can form and dendrites can grow well beyond the period of brain development."

Step 1    The Problem

The intention of the authors is to overview the relevant discoveries around brain plasticity during 1998.

Step 2    Literature Review

This is a very comprehensive review, due to the nature of the annual report of psychology.  Methods of study review behavioral analysis, brain analysis, change and training.  Research on animals, rodents and birds is cited with relevant connections drawn.

Step 3    Theoretical or Conceptual Framework

The theoretical framework relies on the interconnectedness of topical research in different arenas of learning and brain functionality.

Step 4    Research Variables

There are no variables in this type of study.

Step 5    Hypotheses

The hypothesis is states that "changes in the structural properties of the brain will reflect changes in brain function…The most likely place to identify neural changes associated with behavior is at the synapse." 

Step 6    Sampling

There is no sampling in this type of work.

Step 7    Research Design

There is no research design for the overall article, although the designs of the cited studies are mentioned.

Step 8    Data Collection Methods

Data collection methods are not mentioned.

Step 9    Data Analysis

The data is carefully analyzed and correlations between the different studies are made.

Step 10  Interpretation and Discussion of the Findings

Impacts on the brain including aging, injury, stress are reviewed in light of the changes in the brain brought about by them.  The conclusion drawn is that "the evidence discussed above makes a strong case for a relationship between brain plasticity and behavioral change.  Indeed, it is now clear that experience alters the synaptic organization of the brain in species as diverse as fruit flies and humans."  

There are further questions posed as a result of the information about how dendritic and synaptic change is related to behavioral change.  There are also issues raised around the capacity of the brain to compensate for lost neurons in the case of injury.

This report is quite detailed. 

Article 10

Deters, Thomas J. (1999) The Brain, Learning, and Technology. The Journal of Continuing Education in the Health Professions, 19. 69-75

Summary

This article focuses on the different types of memory: long term, short term and working memory.    He further examines long term memory's two subdivisions of declarative/explicit memory and non-declarative/implicit memory.  The article discusses the impact of how the brain learns and how computers can be utilized to provide individualized instruction to provide for those variations.  This type of setup can allow the learner to select written, auditory, or potentially tactile exposure to enhance their learning and capitalize on their learning style.

Step 1    The Problem

The author begins by focusing on educators' misuse of IQ scores as a determinate for learning ability and suggests that there are better ways to help students learn and remember.

Step 2    Literature Review

Several articles are mentioned, although there is no comprehensive literature review in the article.  It mainly focuses on the author's  discussion of current understandings.

Step 3    Theoretical or Conceptual Framework

The conceptual framework is that there is a better way to educate students, based on the current trends in research on the brain.

Step 4    Research Variables

There are no research variables.

Step 5    Hypotheses

The author's hypothesis is that "individualized instruction that is designed with the added dimension of our advancing knowledge of technology can provide a highly flexible format that can be adapted to the neuropsychological style of the learner."  This hypothesis is testable in the current environment of online learning, and in fact has been tested in several studies after the publication of this article.

Step 6    Sampling

There is no sampling in this type of article.

Step 7    Research Design

There is no formal research design.

Step 8    Data Collection Methods

There is no formal data collected beyond the informational research data.

Step 9    Data Analysis

The results of the analysis of the different theories are clearly presented and organized well.

Step 10  Interpretation and Discussion of the Findings

The author analyzes the current findings and provides suggestions for the implication of these concepts in the classroom.  The author recommends an examination of the prior learning practices of the student as a predictor of the best methods for subsequent learning.  He recommends that his beliefs around the use of technology and individualized education be "systematically tested through ongoing research."

Article 11

Jones, Edward R & Martinez, Margaret. (in press) Learning Orientations in University Web-Based Courses. WEBNET 2001
Summary

This article reports the findings of a study comparing the Learning Orientation Profiles of college students taking a class online vs. the traditional classroom.  The results demonstrate that learners who self select into online learning have more tendencies to be performing and transforming learners.  They also demonstrate that the Learning Orientation Profile can be an effective indicator of student success in online programs. 

Step 1    The Problem

The author states the problem as "[Are] today's web-based students typical students, with typical learning orientations, or [are] they differ from the general university student population?"  The question is clearly stated and is a valid topic for research.

Step 2    Literature Review

The literature review cites two different studies that focus on learner results of online line learning programs, indicating that learners taking the class online tend to score higher.  There is limited research on this topic, but the author does document two significant studies.

Step 3    Theoretical or Conceptual Framework

The theoretical framework examines the way students learn in different settings based on their disposition to learning style/method.

Step 4    Research Variables

The research variables compare the profile and performance of the classroom students against the profile and performance of the online students.  The course content was identical, the only difference was the methodology of presentation.

Step 5    Hypotheses

The hypothesis is that there are differences in the profiles of the online students and the traditional students.

Step 6    Sampling

There was no randomizing of the two groups.  Students self selected into their preferred section of the course.  There were 56 students participating in the study.  Thirteen were enrolled in the online course, and the balance in the traditional classroom.  Students were all general science majors.

This is a relatively small sample size, so it is difficult to draw accurate conclusions from this limited number of participants.  Statistics based on a population of 13 have a great margin for error.  It is also difficult to draw conclusions from the limited population of science students, who would tend to have a different academic profile than the general university population.

Step 7    Research Design

The research design was to administer the LOQ (Learning Orientation Questionnaire) to both of the groups at the beginning of the class.  Tests were scored and students were categorized as transforming, performing, conforming or resistant learners.    The student averages at the end of the class were compared with their learning orientations.

Step 8    Data Collection Methods

Data was collected by the classroom professor administering the LOQ to the students, and the grade averages were recorded as with a normal class.

Step 9    Data Analysis

The data was analyzed by charting the percentages of students in the different populations.  It was shown that there were more transforming learners in the online population.  The grade point averages were also plotted in a grid comparing the learning orientation and the grade point average.  Transforming learners also had higher grades than the others did.  This may skew the results of online students generally scoring higher than classroom students since the populations appear to be different.

Step 10  Interpretation and Discussion of the Findings

The authors discuss the results of the testing and recommend that consideration be made for the different learning orientations of the students in the design of online instructional material.  In the classroom, the instructor has the ability to gauge the response of the students visually, and will adapt accordingly.  Online programming must also allow for this, so non-transforming learners have equal opportunity to learn the material well.

Article 12

Smilkstein, Rita Phipps. (1993) The Natural Human Learning Process. Journal of Developmental Education, 17(2). 2-10

Summary

This article reviews the current trends in brain-research and focuses on the connecting nature of learning new information to existing information.  A model of the Natural Human Learning Process is explained and suggested for curriculum design.  These steps include:

1. Motivation and Personal Connection

2. Naïve Processing of Experience

3. More Refined Processing of Experience

4. Increased and More In-Depth Refinement

5. Highly Refined Processing of Experiences

6. Expertise

The use of individual, small and large group exercises is emphasized, and a model for instruction is presented.

Step 1    The Problem

Developmental students have only been exposed to traditional lecture and teacher centered education.  Would the incorporation of brain-based learning techniques enhance their performance?

Step 2    Literature Review

The author cites references regarding school failure among developmental students, at risk students, as well as research in neuroplasticity.  She provides a comprehensive lesson on brain dynamics.

Step 3    Theoretical or Conceptual Framework

The conceptual framework presents the research, then practical application as tested in the classroom.

Step 4    Research Variables

The comparison in this study is the use of non-traditional presentation techniques to determine if the students have a better learning experience.  It is a case study in the impact of a change in format.

Step 5    Hypotheses

The writer believes that there will be change when lessons are presented in a forum that the brain better responds to.

Step 6    Sampling

The sample population was the students in the author's classroom.  They are developmentally challenged.

Step 7    Research Design

The research design was the presentation of the material in a new format involving the six stages of learning. Whole group, small group, and individual exploration techniques were all used, rather than the traditional lecture and practice format.

Step 8    Data Collection Methods

Data were collected based on the teacher's observations.  This is not a terribly scientific method, because of the bias of the teacher.

Step 9    Data Analysis

The author believed there were substantial gains in the  learning.  The analysis is presented in a narrative format.

Step 10  Interpretation and Discussion of the Findings

The author is convinced that using the NHLP approach causes students to begin thinking at higher levels, they become energetic and involved, and they begin to achieve at a higher level.  She believes that presented with the right opportunity for learning, all students will learn and achieve.
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Summary

This series of articles reviews the principles of brain-based education and their application to teaching technical materials.  In part one, the author overviews brain functioning, and outlines several steps regarding the learning process.  He focuses on defining understanding, and reviews a seven level hierarchy, which is expounded in the remaining articles.  The seven-step hierarchy is:

1. Making Conversation

2. Identifying elements

3. Recognizing patterns

4. Solving problems

5. Posing problems

6. Making connections

7. Creating extensions

He asserts that following this hierarchy in presenting complex information, students are better able to grasp the material.

Step 1    The Problem

Why is it that often student test grades do not adequately reflect their understanding of the material?

Step 2    Literature Review

Haile has cited numerous articles regarding brain based learning throughout the series, providing a comprehensive overview of the literature.

Step 3    Theoretical or Conceptual Framework

His conceptual framework is there is a better way to communicate information to students to help them grasp the material.

Step 4    Research Variables

There are no research materials in this qualitative piece.

Step 5    Hypotheses

The following hypotheses are presented and supported in the balance of the articles:

· Learning is a natural activity of the human mind.

· Learning is not storage and retrieval of information.  Students must learn cues to recreate meaningful patterns to get at the information.

· Learning creates new structures within the brain by modifying it.

· The brain modifies neural connections as part of its response to activated neurons forming a pattern

· Experts in a subject have highly interconnected networks of neurons.

Step 6    Sampling

There is no sampling in this type of report.

Step 7    Research Design

No research other than the articles mentioned and classroom experience is mentioned.

Step 8    Data Collection Methods

No data was collected specifically for this study.

Step 9    Data Analysis

The data regarding the functionality of the brain is analyzed and recommendations are made for the presentation of the information.

Step 10  Interpretation and Discussion of the Findings

The author makes general observations on the presentation of technical material and incorporates specific examples for the audience of the journal--teachers of chemical engineers to be trained.  The articles in the series are well connected and review previous information for the benefit of people who may have missed earlier parts of the series.

Conclusion

Doing the research in this field led to many interesting discoveries about the way people learn.  As to discoveries in the research process, I learned that most articles in education are qualitative discussions, rather than quantitative studies.  I appreciated being able to drill down to specific articles by using the database queries in the University Of Huntsville library system.  This allowed me to weed out articles that were not applicable that came up in other searches, and also to explore related topics I would not have investigated without the connecting resources to pertinent topics.  I was amazed at how easy it was to secure this information with the online resources available.  Articles that were not immediately available could be ordered and generally arrived within a few days.

I discovered that much of the research out there is highly specific, and unless one is infused in a particular subject, the articles can be difficult to understand.  After spending time in the literature, the scientific terminology because cleared.  At the other extreme, many of the articles I found made general references to information without substantiating their sources.  I was able to validate the information from seeing it in other realms, but could not do so from the article alone.

It was helpful to review the list of references provided at the end of each article, since these often led me to additional sources of information.
I noticed that particular years my topic was trendy and many magazines carried articles reporting the findings of the research journals.  I noted some referenced material was material I had discovered online.  
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