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welcome to our first issue
We accept submissions of articles, stories, personal experiences, opinion pieces, etc., in any form: text, videos, recordings, artwork, photographs, sculpture, etc.
Digital file submissions may be emailed to Vanessa Jae Paradis, Founding Editor, at vanessajparadis@aol.com
All other forms of submissions, which will be returned if requested, may be mailed to:

Paradis Publications
PO Box 326

Tangent, OR 97389-0326
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Dedicated to the late Joe Lyons Kincheloe

December 14, 1950-December 19, 2008

Joe's educational work provides inspiration and practical guidance for teachers all over the globe and describes a beautiful, beautiful mission to alleviate human suffering. He has left us a map with multiple pathways for accomplishing that mission -- an authentic, rigorous, impassioned, creative, and even magical education for everyone who dares to venture on un-trodden paths. His work serves as a  guiding light for educational journeys that can change not only how we view and enact the educational process, but that can also truly change us as teachers, students, and researchers -- and empower us to change the world. Joe loved research, teaching, writing, making music, and his students. And his students loved him.

We believe that the struggle for a rigorous, pragmatic, empowering, transformative education for everyone, the poor in particular, can be won. 
~ Joe Lyons Kincheloe ~
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Introduction to the First Issue by Vanessa Jae Paradis, Editor
Dedicated to Joe Lyons Kincheloe
Joe’s voluminous work in education is complex, multidimensional, and rigorous – and yet his philosophy and theory apply in very practical ways for everyone and in many venues – from our everyday lives to our professional and occupational settings. As Joe had contended, we are all teachers, learners, and researchers in all realms of our lives, and it was important to him that we all play an active part in our own education, as well as community and global education. Joe’s work, in many ways, is so advanced that it will take decades to transcend mono-dimensional and self-serving interpretations and truly discover all of the applications he had intended for his theory. I am still learning and will no doubt spend the rest of my life learning and uncovering the great treasures hidden in his work. Often missed by those of us who look to his work for our own narcissistic purposes is how Joe’s work will apply for hundreds of years into the future in a multitude of creative and unique (and still to be developed) contexts. 
So where do we begin? We begin the only place we can and where Joe would have wished. We begin, as Joe put it, in whatever ways we can given our few resources – and we begin with everyone, most particularly those whose voices are traditionally left out of the conversation, as we dedicate this journal to Joe, in memory of the great genius he was – a genius who had the unique and precious ability to see the genius in us all.
An Evolving Journal Exemplifying Joe’s Critical Complex Epistemology
This is not a research journal per se (that will come later), and yet it is a journal in which voices should be heeded when considering how to approach pedagogy. Here, you will hear from people from all walks of life and of all ages and abilities. Our intent is to work toward an evolving tool that takes us all to higher levels of understanding, research, learning, teaching, and importantly, discourse. Exactly how we intend to accomplish this cannot be decided beforehand. It will incorporate additional tools and approaches as time goes on. This will no doubt be improvisational, which for Joe, is required of a critical complex epistemology, a continuously evolving state of knowledge and understanding. He states in his book, Getting Beyond the Facts, “Jazz . . . is not only a musical form but an approach to life, with its improvisational flexibility and resistance to the positivist certainty of either/or epistemologies. A jazz epistemology can be used to signify an epistemology of complexity. Like a jazz pianist, the improviser operates both individually and in concert with the group” (p. 641). Thus, all that can be provided at this time is that we will be individually and collectively creating a journal and encouraging and facilitating new epistemologies in a rapidly changing era. This is an era of knowledge co-creation. 
As an important part of this project, we will also be delving more deeply into Joe’s very advanced ideas of complex critical epistemology, which are not as complex as what one might think, and demonstrating how to apply them in different venues, not solely traditional education. As he had asked in his book, Getting Beyond the Facts: Teaching Social Studies/Social Studies in the Twenty-First Century, “What’s so complex about complexity?” And as he stated in Knowledge and Critical Pedagogy: An Introduction, his last book, “A critical complex epistemology is dedicated to bringing individuals who had been traditionally excluded to the conversation” (p. 58). So there you have the HEART of Joe’s critical complex epistemology. And that is the essence of what we hope to represent with this journal as we launch through the starting gates we have had to build for ourselves. You are invited to join us in this adventure.
If you would like to submit your writing or other forms of creative work, please don’t hesitate to contact me.

The Editor
vanessajparadis@aol.com

Free, Open Source Knowledge Production
This is a free, open source journal that may be copied, posted, and printed. Joe would have wanted it that way – as in his book Knowledge and Critical Pedagogy: An Introduction, he clearly had stressed open source and the need to open the knowledge spigot and keep it open. If enough of us do this, we can alter the constipated condition of educational publishing (and all forms of publishing) and knowledge production forever.
Why Epistemology? What Is Epistemology?
by Vanessa Jae Paradis

Joe has done such a wonderful job of defining, explaining, and extending the concept of epistemology throughout all of his works. In his last book, Knowledge and Critical Pedagogy: An Introduction, written in 2008, he takes epistemology to the outer reaches of its applicability and demonstrates how it can empower us. If, as Foucault has observed, “Knowledge is power,” then, in my interpretation, “Epistemology is empowerment.” The more we learn about epistemology, which is the philosophy of knowledge, the more we know about knowledge and how to construct it for ourselves rather than deferring to those who may not have our best interests at heart -- and during the process the more fully human we become – human in the true and divine sense of the experience of BE-ing human, not as others attempt to define us.
As this journal evolves we will continue to expand this complex concept and powerful application of epistemology. For now, I will present the introductory definition as Joe has presented it in his last book, which he also expanded on throughout that book. This makes a great first stab at a definition of epistemology:

Epistemology constitutes the branch of philosophy that analyzes the nature of knowledge and what we believe to be true. Epistemology asks how do we analyze knowledge? How do we know it’s true? How do we produce knowledge and what is the status of that knowledge in the world? In other words, how do various individuals react to the knowledge we produce? An educational epistemological question that emerges in this context involves what do we consider valid and important knowledge and which parts of it should become part of the curriculum? How do we figure out what to teach [or learn] and is the knowledge we choose of any worth? (pp. 15-16).
Introduction to the Contents and Authors Editor
This issue begins with a child prodigy, Adora Svitak, who addresses what amounts to a new paradigm for education: “What Adults Can Learn from Kids,” a video presentation. She is a gifted speaker and brings the point home very well that education should be a two-way street between learners and teachers and that students need to be challenged. Related to this is an article by Maureen Spranza, “Shifting from the Sage on the Stage to the Guide on the Side,” which presents an in depth analysis of this paradigm shift. Also related and outside the “mainstream” is the valuable perspective from Jen Eramith, “Akashic Records on Education” in which she discusses how teachers have been blamed for the ills in education. She suggests ways teachers might reclaim their power by collectively speaking out against the injustices they witness and are subjected to in new and transformative ways. It is my hope that many teachers will see this journal as one venue for doing that. 
The article, “The Brain Age,” by Drew Sanford, gives us a young college student’s perspective on how the brain works, covering the three regions of the brain as proposed by Kazlev in 2003: the limbic, the neocortex, and the reptilian brain (R-Complex), or the “Triune” brain. In light of the popular media discussion about “Reptilian” aliens being responsible for all of the evil in the world, Andrew has presented a rather informative and enlightening perspective, perhaps another way in which to view who is really responsible for the state of the world. Another article, “Acquiring a Dissertation by Duplicating Others” by Ronald Brown, emphasizes the importance of new research in doctoral programs for taking our knowledge to higher levels that incorporate and account for complexity, rather than simply attempting to simplistically duplicate what other people have already done. He summarizes his current very fascinating research project relating to music and higher order cognitive abilities. There will be more about Ron’s project in the future as he moves forward with his research. 

Julie Seale White presents a very interesting article that highlights the many diverse and complex issues that have culminated in an achievement gap among K12 students in rural community schools. This is an important article on so many fronts. Within this article are multiple potential solutions that can be enacted in rural communities to address this achievement gap,  and she has shown us ways to more thoroughly analyze the multidimensional factors that result in an achievement gap which can be applied in the analysis of other communities. When the multiple issues and their interrelationships are more clearly identified and understood we are more likely to see solutions that are real solutions.

Also interspersed throughout this journal are photographs, artwork, poetry, etc., by various authors and artists. 

I hope you enjoy this first issue – and I hope you will contribute to the next issue!
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One of Many Barns in Kings Valley, Oregon
Photographed by Vanessa
KEYNOTE: What Adults Can Learn from Kids by Adora Svitak
Child prodigy Adora Svitak says the world needs to abandon the term "childish" and support kids’ bold ideas, wild creativity, optimism, and utopian dreams. She believes that adults should be learning from the children and that the bar needs to be raised. 

Adora Svitak: What adults can learn from kids: http://youtu.be/V-bjOJzB7LY
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Akashic Records on Education and Teachers by Jen Eramith, MA
Why are teachers being targeted and blamed more than usual in the US?
There are two primary dynamics we will outline here, though many other reasons have been discussed in news and other media.  The two dynamics are, first, that teachers are seen as being at the bottom of the power structure in education reform.  As the educational system is unraveling, it is seems easiest to place blame on those who seem to have the least powerful voice.  The second dynamic is that in US culture many people hold resentment for authority figures who have mistreated them, and collectively you are directing that resentment toward teachers because teachers were often in a position of authority when you were children.

So teachers are caught in an ironic position.  On one hand, they are mistreated because they seem powerless in the power structure of the educational and political systems, and on the other hand they are resented because the represent authority to the parts of you who were hurt in childhood.  And those opposing positions both place teachers in the line of fire for the resentment held by millions of people who feel powerless in the face of these unraveling systems.

How can we change the way society views teachers in order to heal this dynamic?
The key for changing this is for teachers to stand up for themselves more powerfully than they ever have before.  The collective voice of teachers must be heard and understood in order to resolve both the dynamics listed above.  If teachers are seen as standing in their power and refusing to be belittled or oppressed, they become less easy to target with mislaid frustration.

There has been a code of silence among teachers in the US that has led them to avoid telling the truth of their experiences and struggles, and it has also led them to avoid exposing those teachers who operate without integrity.  This has made them an easier target for repressed frustration people have with the educational system. 

And if teachers express their collective commitment to integrity, and reveal the struggles they face in the educational system, they create a sense of connection and camaraderie with adults in their communities.  When this sense of connection occurs, people no longer direct their personal struggle with authority on the role of teachers.

Ultimately, healing must occur within the hearts of every individual, but this will take more time than you can afford to wait.  On a personal level it is vitally important that you look at how you view authority, and find a way to step into your own sense of authority.  This means taking accountability for your actions and attitudes, rather than blaming others.  As more individuals do this work on a personal level, it leads you to collectively realize that it doesn’t make sense to target teachers for the broader frustration you feel for the systems that have oppressed you. (March 2011)

Copyright © Akashic Transformations 2005 - 2011 All rights reserved.

 The Monthly Message Preview was channeled from the Akashic Records by Jen Eramith, M.A. Permission is given to copy and redistribute the Messages Previews provided that the contents remain complete, all credit is given to the author, and it is freely distributed. http://www.akashictransformations.com
The Brain Age by Drew Sanford, Age 18, College Freshman
The Brain Age


Over the course of thousands of years, homosapiens and our brains have evolved at a seemingly exponential rate. Changes in basic thought processes and survival instincts have allowed us to adapt from the simplistic bronze ages to the vast technological advance that the world is today. Our human instincts derive from different parts and aspects of our brain, including the brain stem, cerebellum, hypothalamus, and the neocortex. Everything from emotions, eating habits, and abstract thought and planning all stems from these different components of the brain. Neurologist Paul MacLean has proposed the idea that our skull doesn't hold a single functioning brain, but three separate parts that have evolved and advanced upon each other. Paul states that our brain consists of "three interconnected biological computers, [each] with its own special intelligence, its own subjectivity, its own sense of time and space and its own memory”(Kazlev 2003). He identified the three parts as the limbic (paleo-mammalian system), the neocortex (neo-mammalian brain), and the reptilian brain (R-Complex). He calls this model the Triune brain. 


What's thought to be the most basic part of the Triune brain, the reptilian complex, or R-Complex, is found in the brain stem and is the part of the brain that controls feelings of dominance, aggression, territoriality, and ritual displays (Kazlev 2003). Neurologists believe that it used to be the largest part of the brain in reptiles and birds, controlling their acts on a daily basis by means of survival instinct. This part of the brain is still very influential in human nature today, making appearances by means of simple aggression and possessive territoriality. Humans still use this as a way to solve problems because of the simplicity of its programming. Paul McLean believes that the way our brain functions is like a computer running programs. Each program is able to be genetically transmitted, or acquired after birth. The older the brain is, the less programs it has and is capable of running. The R-Complex is identified as the oldest part of the brain, therefore it has the least amount of programs it can run, and relies more on information that was previously hard-wired into it (Lindsay 2003). Essentially, it is more of just a survival mechanism, utilizing its features of instinctive and ritualistic, repetitive behaviors to help people attempt to solve problems and interact in modern society. I believe that people are still using R-Complex part of the brain because of the simplicity and auto-programmed nature of it. It's easier to show aggression and dominance, over logic in an argument, which is why I believe people still resort to using it today.


People sometimes can get stuck in instinctual and reptilian brain behavioral patterns, such as becoming aggressive and illogical at times. Those who fall into this classification are failing to utilize the old and new mammalian thirds of the brain, which control a vastly larger spectrum of emotions and logical analysis, respectively. To gain an ability to have control over emotions, one must first gain a conscious control over behaviors that adjust automatically, without conscious thought (Lindsay 2003). The problem doesn't lie with using the R-Complex to solve problems, but more so using it to solve problems without any input whatsoever from the higher, more advanced regions of the brain. For example, if someone were to make an abrupt insult about me, it would trigger my aggressive reptilian part of the brain and generally cause me to lash out and attack them back. In most circumstances, fighting aggression with aggression is illogical, so the ideal thing to do would be to take a step back and analyze the potential options I could have in this situation, using the neocortex portion of my brain. As long as people continue to think and react automatically, without any input from the Limbic System or Neocortex, it's the programming in control, not the people themselves.


Famous theoretical physicist Albert Einstein once said, “No problem can be solved from the same level of consciousness that created it.” What he seemed to understand at the time that no one else did is that consciousness is multidimensional (Vrancken 2009). In order for someone to be able to grasp a problem they are having, they have to advance to the next, higher level of intellectual consciousness. For instance, let's say that someone is having an argument with a spouse or loved one, and both of them leave in an angry rage. In order for someone to be able to solve their problem they have to advance to the next level of consciousness, which is, according to the Triune Brain hypothesis, the new mammalian or Neocortex portion of the brain. That person will need to sit down and come to grips with his or her situation and think about it logically. Was the argument really worth getting worked up about and what triggered my anger are just a few things they should think about.


Gaining an understanding and being able to interpret and assess a situation using all three parts of the brain; the R-Complex, the Limbic System, and the neo cortex, is an ability that our generation of homo sapiens should be learning about actively and utilizing. We have so much more potential to grow intellectually simply on the basis of being able to investigate any aspect of life from the perspective of instincts, emotions, and logic. Given the amount of time we've had to evolve and advance educationally, we have much of an advantage of being able to communicate effectively and solve problems over our ancestors. The human brain is far more complex than anyone can yet fully understand, but if we take and apply the knowledge we do have to our lives today, we're one step closer to being able to completely understand the true wonder of the world, that is the human brain.
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Acquiring a Dissertation by Duplicating Others 
by Ronald Brown, M.Ed./ABD
Rauscher, Shaw and Ky (1993) have argued that listening to music, specifically Mozart sonata increases spatial-temporal cognition and they conducted a study to determine whether students listening to a Mozart Sonata on two Pianos in D Major¸ K. 448 experience significant short term causal enhancements on spatial-temporal tasks. 

The sample size for this study contained 79 undergraduate college students who participated in the study for five days (Rauscher, Shaw & Ky, 1993). The students were separated into three groups with equivalent abilities. 36 undergraduates listened to the Mozart Sonata for 10 minutes, and immediately afterwards they were administered the Stanford-Binet Intelligence Scale IQ subtest. This resulted in an increased 8 to 9 points on the subtest as compared to students listening to relaxation tapes or silence for 10-15 minutes. 
Mozart’s music was selected since he composed the Sonata at age four and the researchers expected “that Mozart was exploiting the inherent repertoire of spatial-temporal firing patterns in the cortex” (Rauscher, Shaw & Ky, 1993, 46). These studies were conducted by primary researchers and leaders in the field of music and cognitive relationships. Additionally, these primary leaders in the field achieved interesting results. The first and second days of the experiment displayed no spatial temporal advancement with regards to silence compared to music listening “… (F(1,76) = 31.75, P < 0.001) effect and a significant day by condition interaction (F(2,76)=6.38, P < 0.01)” (p. 46).  


Day 1 to day 2 displayed 62% in favor of the ‘Mozart’ group, also 14% for the ‘Silence’ group and additionally, 11% for the ‘Mixed’ group (Rauscher, Shaw & Ky, 1993). Next, the Mozart group again excelled with the highest scores on days 3-5 however, the Mozart and Silence groups did not differ significantly on days 3, 4 or 5. The Mixed groups scored significantly below the Mozart group’s scores listening to the music. The Silence group’s scores were enhanced by a learning curve as a result of more difficult items on the spatial-temporal items supplied for the experiment.


These results inspire future studies to provide more information relating to two theoretical types of trion model evolutions, creative and analytic cortical patterns (Rauscher, Shaw & Ky, 1993). Future creative music theorists need to consider “…sequential evolution of the inherent firing patterns” (p. 47). In contrast, it appears that some different spatial-temporal exercises would be needed to strengthen analytical thinking approaches. 

Wells (1995) duplicated a primary researcher’s work to produce a dissertation within the context of a secondary attempt to test the validity and reliability of the work produced by Rauscher, Shaw and Ky from 1993 stated above. The dissertation is titled “The Effect of Music on Abstract/Visual Reasoning Performance in High School Music and Non-Music Students” in comparison to “Listening to Mozart Enhances Spatial-Temporal Reasoning: Towards a Neurophysiological Basis” exploring the effects of music on cognitive venues. In the secondary attempt, Wells’ research question investigated if there was a significant relationship existing between music listening and abstract/visual reasoning performance in high school students. Further, this study examined if there existed a significant difference in non-music students in comparison to music students.


Wells (1995) selected 60 student from two groups with one group consisting of 30 (n=30) Mount Pleasant High School students, Mt. Pleasant, Texas, and randomly selected from 100 non-music students who were not enrolled in any music classes. The second group (n=30) of Mount Pleasant High School students volunteered from the band classes. Each of the band members studied music in high school for 3 to 4 years. All participants were provided with three abstract/visual reasoning tasks from the Standford-Binet Intelligence Scale similar to the experiment conducted by Rauscher, Shaw and Ky from 1993. These tasks involved spatial-temporal exercises. 


Each of the tasks administered by Steven Wells (1995), now professor at Walden University, were preceded by ten minutes of listening to Mozart Sonata for two Pianos in D Major¸ K. 448. This time was exactly the same as the experiment conducted by Rauscher, Shaw and Ky from 1993, two years into the future with fewer participants and high school students as opposed to undergraduate college students. Wells reported that the results did not significantly ameliorate the (SAS) scores with the high school students. 


IQ points were increased less than two points after listening to the Mozart Sonata with the (MANOVA) (Wells, 1995). The SAS revealed a lack of significance on the abstract/visual reasoning examinations “…after listening to the Mozart than after listening to either the relaxation tape or to silence, F(1, 56)=1.08, p< .303” (Wells, 1995, p. v.) Findings concluded that listening to Mozart Sonata did not significantly increase the spatial-temporal abilities. Additionally, there was no significant difference in relation to abstract/visual performance of the students considering the sample of non-musicians or musicians.  


Ron Brown’s research will analyze the theories of Piaget, Bruner, and Vygotsky to better understand the relationships of human development theories and students’ increased cognitive skills as they relate to contemporary research and more specifically, to determine whether participating in jazz improvisation increases the creative cognitive skills of children participating in the Jazz Improvisation Creative Guide (JICG) program.  In relation to cognitive benefits of music, recent studies have reported that music perception affects systems of emotion, autonomic nervous, hormonal, immune, and pre-motor representations. Recent research activities also demonstrate music may be key in developing phylogenetical roles in the human evolution of language, thus the benefits of including music in the curriculum may be far-reaching.
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STILL LIFE (Homeschooled child)

What Really Caused the Achievement Gap in Our Rural Community Schools? by Julie Seale White

        Have you noticed that the achievement gap has hit the rural communities as hard, or even harder, than the urban and suburban schools?  In many cases these rural schools, located in small communities surrounded by farms and ranches, were considered the best schools in the system.  These small “country” schools have produced many doctors, attorneys, political leaders, educators, business leaders, agricultural experts, and responsible citizens. 

        The land occupied by large farms and ranches in the rural area served by these schools has usually been passed down through each family for generations. Family members tended to stay close to their birthplace by building additional homes on the family property. Children were able to interact freely with grandparents, aunts and uncles, and cousins without the fear of traffic or crime. Being part of an extended family was more the rule than the exception for the students in these communities. 

        The extended family reached beyond the back yard into the larger community life. Grandparents, aunts, uncles, close cousins, distant cousins, and some people just claimed as relatives were often the authority figures in the community. The community included the schools, churches, businesses, manufacturing plants, and the homes both within and outside the town boundaries. Students from the town and the rural area attended nearby schools. School activities seemed to give that extra amount of cohesiveness to connect the community to everyone. There was a definite sense of “belonging” to the community.  

        But there has been a slow change in many of these schools that has created an environment quite different from the schools of only a generation ago. The schools are reporting an achievement gap!  These were the best schools in the area. Most of the students graduated.  Many of those students received national, state, and local awards. Many of those students who decided to not attend college continued to work on the family farm while also taking a job at one of the plants or businesses in the area. Most of those deciding to go to college scored well on the SAT or ACT.  Many of those students received scholarships. Why were the students of a generation ago able to achieve those honors more successfully than the recent students? 

        Did the state or school system implement some major change in the curriculum guide? Did the new teachers complete accredited programs? Is the principal doing his or her job properly? Was there actually a difference in the teachers of a generation ago? How can the students of this generation compete with the accolades given to the students of the previous generation? Did the community somehow cause this decline in achievement? 

        The achievement problem indicated in many of our rural community schools can often be traced back to the sense of “community.” Teachers were usually residents of the area. Teachers knew the students and the parents. The line of communication between the parents and the school was always open. Teachers usually taught in the same school within that same community from college graduation until retirement. Teachers and counselors saw to it that each and every student had every opportunity to learn and to succeed in life. The teachers were creative in developing methods to make sure their lessons would be remembered when needed on achievement tests. These teachers probably did not realize how well they had developed teaching skills of differentiated instruction.

        Teachers also knew the students well enough to encourage them toward selecting college majors and vocations best suited to the interests and innate abilities after graduation even if it meant moving away from the area. Students of 25 years ago were more adventuresome than their parents. They did not feel the tie to the family land as did their parents. These students were high achievers and they knew it! They earned scholarships to major colleges where they were introduced to income opportunities not available in the rural areas or even in the larger towns close to their parents. The population of the entire country had already become more mobile than ever before.   These new college graduates of the 90s felt they must move to where the best chances to advance might lead them. Some of the new college graduates returned to teach in the local schools but many also sought positions in the larger county and city systems because of the significantly higher pay scale offered by them. The influx of new residents to the area became practically non-existent. 

        The economy of the day worked against the rural communities. The adult children of the farmers were finding it difficult to make ends meet by working on the family land. Both spouses were forced to work in most families. The community had been able to provide good jobs in the plants and factories. These manufacturers were now seeing the demand for their product declining with each year that passed. Workers faced lay-offs or even plant closings. These people had to look outside the community to find jobs. Some of the older farm families had to divide their land because the adult children and their families were moving away. The elder farmers could not work the farms alone. The demand for jobs was greater than the supply of available jobs. The local businesses were also suffering because of the loss of workers in the local community. These small businesses that had supplied goods with slightly higher prices to the community found their customers buying from the large stores in the larger towns due to cost and convenience to their new jobs. 

        The supply of teachers from the community declined rapidly. The older experienced teachers who had taught in these schools since college graduation were nearing retirement. Young teachers wanted to find positions nearer the cities. Those teachers without ties to the community continued to seek employment elsewhere. The new teachers did not have the commitment to the students of the schools or the community that the older teachers had demonstrated. Most of the new teachers did not participate in any of the community events that were not required of them. They lived elsewhere, they shopped elsewhere, and they socialized elsewhere with other people with similar interests. Turn-over in these schools was now higher than at any other time. The students suffered the consequences! 

         The test scores in these schools have shown a definite decline in achievement data. Analysis of one specific community in Georgia showed this decline has taken place over a period of years, indicating the presence of achievement gaps as indicated by state and system data available on the internet. This data indicated achievement problems in all subject matter departments with the greatest decline in science and math scores.  The population of this community had not experienced any racial shifts although there had been a definite gradual to dramatic decline in the socioeconomic level of the students over the last 25 years. The school population had consistently remained at approximately 68% white, 30 % African-American, and 2% multi-racial. There were no Hispanic, Asian, or Native American Students identified in the internet data. There had also been a marked decline in the average education level of the parents of the students over the last 20 years. High school data indicated the most obvious problems in math and science. These two departments had reported excellent scores as recently as 15-20  years ago. The science and math departments had been known as some of the best in the surrounding area. Is it really possible that change in the job market, decline in the socioeconomic level of the family, decline in the education level of the parents, and lack of teacher dedication could combine to cause such problems as these to develop so gradually that they were not identified at the time? 

        All students need excellent instruction. Unfortunately, when teachers do not have a long-term commitment to students, the teachers are not going to invest the time and energy into most of the lessons. Students get stuck with boring lectures or workbook pages to complete. Instruction needs to be adapted to the current needs of the learners. Information presented through more than one learning activity can reinforce the learning process. Students are more likely to retain the information when the teacher makes the lesson interesting. Students find learning easy when they are interacting and enjoying the lesson even at the high school level. When the teachers commit to making improvements in the presentation of the material to be learned along with making sure that all students are fully engaged in the lessons, scores on the high stakes tests should improve quickly.

        All prospective teachers in the colleges of this state and others are instructed in many of the methods to reach the needs of the individual learners. Unfortunately, most of these new teachers do not master these methods during the short period of instruction provided to them. Many of these teachers remember that they learned through lecture methods so they teach through lecture! Students of all ages in the schools of today live in a world of technology even if the adults are not there yet. Teachers must use the technological advances that these students are so familiar with in the classrooms of today.  All teachers also need to be aware of the methods of other teachers. Teachers also learn better through being a part of another teacher’s classes much more so than through listening to a college professor lecture about it. 

        The decline of the education levels of the parents and the socioeconomic levels of the families can be attacked at the same time through providing GED classes at one of the schools during the day and/or at night. Even if there is no state or local funding several individuals in the community might offer to help with the classes. Providing free child care through an arrangement with high school students would allow more adults to attend these classes. Improving the education level of the parents should provide the parents and the students a sense of pride in the accomplishment of completing high school. School counselors would be able to provide these adult students with information about how to apply for college or technical school to improve their lives even more. Counselors would also know the most current information about financial aid including scholarships and grants being offered by the federal and state governments. These advances should give younger students more of a desire to complete high school because of the dedication of the parents to further their own education. The parents will then have the possibility of finding a better job after completing high school. Changes to these closely linked factors should make definite improvements in the life of the families in the community. 

        Achievement scores are indicative of many factors. No single factor caused the decline. There must be an effort at the community level to find a remedy for the dropping scores. The community as a whole has changed because of these many factors. Much of the close knit community feelings of the past have been replaced by the fast paced life of today.  The sense of belonging to a community is important in helping students and teachers regain that “family” atmosphere anywhere in town. Technological advances can and should be used to gather folks together for face-to-face community events. Residents need to be aware of who their neighbors are and what they look like. Ball games, picnics, races, parades, and many other events can bring people together only if they are willing to attend. It is time for people to slow down and experience some of the simple things of life. 

       The specific community mentioned here has recently made a commitment to the families and the community to provide opportunities for the students in these schools to improve in their knowledge of science and math through community funded programs. The achievement gap began in the lower grades and must be addressed from the lower grades all the way through high school. Achievement test scores are an indication of cumulative learning. Providing many opportunities for higher level relevant learning both in the classroom and throughout the community, involving parents and other community members can result in higher scores on the tests. Learning takes place everywhere! 

Shifting from the Sage on the Stage to the Guide on the Side by Maureen Spranza, M.A., PhD Candidate and K12 Teacher
When dancing with a partner it is important to dance in time to the beat of the music. A good leader is said to be a good follower and a good follower a good leader, as sometimes a follower can be considered to be the leader. (Mizenko, n.d.). Likewise, the field of education has also experienced a shift, a dance of change, as it shifts from teacher-centered learning where students passively absorb what the teacher tells them, to student-centered learning where students actively engage with the teacher and each other to solve problems, learn, and sometimes direct the learning process.

There has been some debate about whether the role shift for teachers from “sage on the stage” to “guide on the side” helps students. Some say that with teacher-centered learning a teacher models genuine excellence in his or her field; whereas, in student-centered classes students may not be pushed to do their best work and may develop a false sense of self-esteem that makes them think anyone’s opinion is as good as anyone else’s. Policies emphasizing high student test scores also may not encourage classroom time for labor-intensive work with students (Darling-Hammond, 1996). Because teachers are partially responsible for student test scores, they will also be held accountable if students do not do well. 

Others say that compared to just getting information from books and lectures, students in student-centered classrooms will remember course material better when they relate it to their own experiences and teach it to others. It has been said that students remember less than 30% of what they hear, see, or read, and remember about 50% of what they both see and hear, but remember 70% of what they say, and 90% of what they say and do (Dale, 1969). In a student-centered classroom, the teacher also still presents the material, but the students interact with it and manipulate it. The teacher helps students interact with the material by providing resources to learn, organizing the context according to the way students learn, and by asking questions. In this view, the teacher is not all-knowing but experiments and learns too. Indeed, learning theories support this shift from “sage on the stage” to “guide on the side,” as the next section will show.
Learning Theories Supporting Shifts in the Teacher and Student Role
Behaviorist Theory

According to behaviorist theory, the teacher is a “sage on the stage” who seeks to transfer objective course content to students, often through lectures and demonstrations that teach the “right” answers and techniques for problem-solving (Windshitl, 2002). An important goal for students is to remember and reproduce the content set by the teacher. Students generally work alone on assignments that they submit to the instructor. The teacher reviews it for compliance with criteria that the teacher has set for excellent work. The teacher also largely sets the course content, based on educational standards and criteria for assessment.

Teachers establish learning objectives and activities to help students reach these objectives, using rewards and punishments to manipulate students to participate in learning and achieve responses that the teacher considers correct. According to Driscoll (2000) the teacher conducts an experimental analysis and changes the classroom procedure, the reinforcers used, or both, to see if these improve student performance. In terms of classroom management, the teacher also rewards desired student behaviors and punishes undesired behaviors. 

Until recently, behaviorism has placed relatively little emphasis on the individual student; however, Driscoll (2000) mentions a behaviorist personalized system of instruction where course material with learning goals is broken down into units that students study at their own pace.
Cognitive Theory

Cognitive theorists are interested in how students actively try to make sense of the material being taught and in how teachers can structure learning to make it easier for student to learn. According to Bruner (1973), teachers should understand what contributes to students being ready to learn, including understanding what they know already and their cognitive capacity to learn. A teacher’s job is to structure information so that students can understand it easily. Students should also learn how to apply known facts as starting points to draw conclusions about unknown facts or extrapolate to new ones.

Cognitive theory assumes there is an objective basis to knowledge, and that the teacher’s role is to present that information in a format that is not too cognitively complex so that the learner can grasp it. Scaffolding is an important way in which the teacher can make information available to the learner (Vygotsky, 1978). Students are asked to imitate the teacher even if they don’t fully understand the material presented and the teacher offers guidance during that period of practice. Eventually students internalize the task and no longer need the teacher to explain. However, the teacher may need to return to the material repeatedly in increasing depth or complexity until students grasp it fully, a principle called spiral organization (Bruner, 1973). The teacher might also ask students why they are carrying out an activity in one way rather than another.

From this perspective, the role of the teacher is to bring the student to the task, demonstrate it, keep the student on task, emphasize key features of the task, and reduce the number of things the student tries to only those activities that are relevant (Wood et al., 1976). As students start a task, teachers may present many small steps to complete the task. As students progress, teachers may present progressively fewer steps until they have eliminated them and students have learned the task. An important aspect of the teacher’s skill is to present material at a level that is not so difficult as to be frustrating but not so easy as to be unchallenging or boring.

Eventually, from this perspective, students become independent problem-solvers. They are encouraged to formulate questions that are important to them and that they are interested in, and to acquire more expert skill or knowledge in order to test hypotheses about their questions. Instructors provide structure for student inquiry by selectively providing information that may be useful for problem-solving (inquiry-based learning) and providing group learning activities.

According to this theory, the teacher might be thought of as “the guide on the stage.” The teacher is in front of the classroom as its principal source of knowledge, but the learning is not as teacher-centered as in a traditional classroom (for example, where the teacher lectures). Instead, the teacher serves as the guide who steers the learner in directions that are more productive.

Constructivist Theory

Constructivism theory builds on cognitive theory because it also assumes that students are actively trying to make sense of and solve problems. However, it does not assume there is an objective basis for knowledge but considers it important for students to take a variety of points of view into consideration to learn a subject. Jonassen (2000) points out constructivist teachers accept that students may learn things other than what the teacher had in mind so that learning may not be predictable. They believe teaching involves facilitating learning, not controlling it.

According to constructivist theory, the role of the teacher is to be the “guide on the side.” The teacher provides the topic area and choices of learning activities; however, students are expected to figure out the material and its meaning themselves. In this approach, students often work on hands-on activities they have chosen themselves and their discussion of the project helps them learn about it. The teacher is available for answering questions, conflict management, encouragement and reinforcement. The emphasis is less on students modeling the teacher than on the capacity for people to learn if they are given the materials for learning. 
According to Jonassen (2000), a key aspect of student-centered learning environments (SCLE) is that teachers give students interesting, relevant and not too neatly packaged problems to solve and students look for the information and theory they need to solve it. “Traditional instruction insists on providing all of the concepts and theory prior to applying it by solving a problem while SCLE assume that instruction is meaningful only in the context of activity” ( p. 95). Where teachers use an SCLE approach, students could be presented with cases to solve that involve problems in a real-life context or could work on complex projects with multiple cases. As part of the task, students would be given information about a problem’s context (its social and physical background), its presentation and history (a statement of the problem and events that led up to it) and the problem manipulation space (tools that students use to test their solutions and solve problems). Because this knowledge is not in the student’s repertoire, teachers need to give cues and scaffold activities to help students integrate the material (Jonassen, 2000).

Constructivism may be a useful approach for students for several reasons. Students may feel more relaxed about raising and answering questions among themselves than asking questions and posing hypotheses directly to the teacher. Working with other students, students also have a chance to see how other students solve problems. Further, individual students might be more inspired to work on problems if they are working with others whereas they might be more likely to give up if they are working on their own.

Although constructivist strategies may engage students, students are neither experts nor trained as teachers, and may not know how to teach the material. Students learning from other students might lack confidence in what they are learning, may receive misinformation, or may miss important points about what they are studying. Students may also have their own ideas about how the world works and may overlook or not seek out evidence to challenge their ideas. A teacher might point out the discrepancies but other students may not (Chinn & Brewer, 1993). Also, students may not be interested in seeking out the information that would help them learn best, but may only want to finish tasks quickly. They may also use group situations as an opportunity to quarrel, exclude other students, or fool around.

Land & Hannafin (2000) point out the crucial role of the teacher providing scaffolding in student-centered learning environments. For example, even if technology gives students access to a broad range of information (such as when they are surfing the World Wide Web), if they have no structure as to how to use that information in context or develop tools for thinking and analyzing, then they are not truly in a constructivist environment, the researchers say. During the course of a class, teachers need to evaluate how well the instruction is helping the students achieve the objectives, and, if necessary, add scaffolding or other lessons to guide the students. Elsmore et al. (1996) describe a “constructivist dilemma.” Even though constructivism encourages students’ directing learning themselves, students and teachers are both required to direct learning:
On one hand, it is the teacher’s responsibility to provide structure and guidance for students in ways that ultimately lead to their taking responsibility for their own learning; but on the other hand, the structures and guidance that teachers provide often prevent students from taking this responsibility. On one hand, teachers are supposed to understand in a deep way the content and pedagogical knowledge necessary to teach students; but on the other hand, teachers’ knowledge can overwhelm students struggling to understand for themselves (p. 210).
Two ways that teachers can help students absorb a large amount of information and take responsibility for learning are to design activities so that students have the time to reflect on the material learned and time to solve problems together. Examples of student-centered activities using these strategies are described in the section that follows.
Specific Student-centered Instructional Strategies

Strategies for Reflection

Time for Individual Reflection

An important set of student-centered learning strategies involves teachers providing time and activities to reflect on material. For example, the teacher might pause during lecture and ask students to take a few minutes to think about or write about the material presented (King, 1993). This can give students a chance to reflect on the material, apply it and reorganize it to learn it better. These examples reflect the idea of cognitive constructivism—knowledge as “the result of the accurate internalization and (re)construction of external reality by an individual” (Doolittle, 1999, ¶ 2). However, opportunities for individual reflection in the classroom may work better for some students than others. While some students may indeed take the time to think about material presented, other students might use the time to chat or text on their cell phones.

Even when they reflect on the material covered, some students may continue to have an inaccurate understanding of the subject matter, as portrayed by radical constructivism’s theory that the knowledge people construct may not accurately reflect external reality (Doolittle, 1990, ¶ 2). Group discussion and interaction with the teacher may help students learn about differing points of view and help in correcting mistakes.
Cases
Students may also be more interested in reflecting on what they learn in the context of real-world examples. In graduate programs in business, law, or education, teachers often ask students to apply basic principles to problems (Christensen, Garvin, & Sweet, 1991).   Students may value reflecting on questions that may come up in their careers, and they may be interested in how situations influence the way principles are used.

Problem-Centered instruction
Another approach which is often used in medical education asks students not only to solve problems like real-world problems but to work collaboratively in the same way that professionals would (e.g., Barrows & Tamblyn, 1980; Duffy & Jonassen, 1992). Together, students define the problem, decide who will complete which tasks, collect data about the problem, find resources to understand the data, and then come up with a solution. They also talk with one another about the method by which they reach the solution, the way they gathered information about it, and how they interacted as a group. This kind of approach can bring together a wide pool of talent, a range of perspectives, and group knowledge of resources to address the problem that is better than the knowledge specific individuals have. It can also model real-world collaboration in professional life. Students can also be highly motivated when they are asked to research real community problems and present their solutions to experts in those fields.

Microworlds

Another constructivist strategy for instruction that can be engaging for students involves the use of microworlds (Driscoll, 2000). These are small video or computer models of real environments that let individuals or groups explore questions about those environments. They may be simplified to fit learner’s level of knowledge so that students are not confused by having too much information as they try to learn. For example, Tobin & Dawson (1992) described a microworld on a videodisc that let students conduct scientific experiments. Driscoll (2000) states that microworlds provide “rich, student-centered learning environments in which authentic activity is stressed” (p. 392).
Strategies for Collaboration

Group Activities

Students may also be drawn into material more deeply when they work together to learn it through such activities as group discussions, games, role plays, simulations, or think-pair-share activities (King, 2003). Use of collaborative teaching strategies is based on the idea of social constructivism, which proposes that people acquire knowledge through social interaction and language use and that learning should involve shared experience (Doolittle, 1999, ¶ 2).

For example, in the activity think-pair-share, a teacher asks students a question. Students individually think about or write about the question first, then share their thoughts with a partner. Afterwards, the whole group talks about what was shared in pairs (King, 1993). From a constructivist point-of-view, this gives students the opportunity to think about their own answers to the question. Often when an instructor asks a question, one student gets to answer and then the teacher moves on to the next point; most students do not have the opportunity to say what they think. When students talk in pairs, they have a good reason to explain their ideas in detail since they cannot assume other students understand them already. They also have the opportunity to give and receive comments that would not be received in a large group setting. When the group shares, students can see that others were thinking the same thing they were, or can hear new ideas. However, some people are too shy to share or will not pair up with others.

A related strategy for teaching asks students to integrate differing information or points of view. For example, using the jigsaw strategy (Aronson & Patnoe, 1997), the teacher divides up the material to be covered into five or six different sections. Each student gets a piece of the material and is asked to teach it to others. Because each student will be tested on all the material, students see that every person’s material is important. They learn to ask each other questions about the material, evaluate what they hear in order to decide what else they still need to learn, and synthesize information from their different perspectives; thus, they may develop higher-order skills in synthesis and evaluation. Another jigsaw strategy is Co-op. Co-op involves students forming teams to work on group projects (King, 1993). Each student works on a different piece of the project but is accountable for all of the material. Again, students must work together to understand and integrate the material. In another activity, constructive controversy, teams of about four people take turns arguing the pros and cons of an issue and so become familiar with different points of view.

Collaboration Using Technology
Technologies can also be used collaboratively. For example, some software (known as group ware) is designed to help groups interact with each other. Technology applications can also give learners access to expert problem solvers online. As these experts explain their thinking and answer student questions, they can provide scaffolding for how to think about these issues. However, some people may prefer talking face-to-face over sitting in front of a computer and talking online. In terms of affective educational objectives of caring about the learning task (Krathwohl, Bloom, & Masia, 1973), people tend to be less motivated to commit to learner relationships online (Preece, 2000), and these projects could be vulnerable to students disengaging from them.
Specific Assessment Strategies for Student-centered Learning
One way that teachers can motivate students to be accountable is by assessing them. Typically as the course goes on, teachers assess how students are doing on an informal basis based on quizzes, homework, class discussion, or class participation. This type of assessment, formative assessment, helps provide feedback to the teacher about what students are learning and how to modify instruction. Teachers also evaluate students formally at the end of the class through grades and test scores, a measure of performance called summative assessment. In designing assessments, teachers need to be sure that the information they expect students to know at the end of the class has been taught, and taught effectively, through the class. To that end, they may use a procedure called “backward mapping,” where they work backwards from assessment goals to design a curriculum that teaches what they expect to assess (Wiggins & McTighe, 1998).

Authentic Assessment, Including Student Assessment of Work

In traditional teacher-centered classrooms, a good teacher clearly lets students know what the grading system is, what information will be on the test, what is right and wrong, and what characteristics separate strong and weak students (Land & Hannafin, 2000). Good students learn what is expected and comply with what the teacher is asking them to do (Land & Hannafin, 2000). Even in learner-centered environments, the traditional method is so ingrained that students will still ask if they have the right answer on open-ended tasks (Hill & Hannafin, 1997; Wallace & Kupperman, 1997).

In contrast, a constructivist perspective emphasizes “authentic assessment,” or performance on real-world tasks or using knowledge from real-world contexts (Wiggins, 1990). From this perspective, assessment focuses more on construction and application of knowledge than recall or recognition. Teachers ask students to report on active, authentic experiences, activities and projects: the emphasis is on assessing reflection, interaction and collaboration among learners. Assessment is integrated throughout the curriculum rather than in final products.

From the constructivist perspective, students as well as teachers can have an important role in assessing the student’s performance. The teacher still tests individual knowledge in order to be accountable to parents and the school system, but may also consider students’ own evaluations of their written work or a team’s evaluation of its project. Shepard (2000) argues that when students help design criteria for assessment that are clear and fair, it’s easier to ask students to do high-quality work. Pedersen and Liu (2003) also suggest that students assessing their own work should focus more on what they’ve learned and how they’ve grown than on their grades.

Portfolios and Journals 

Just as teachers can assign activities that allow the student to reflect on and reformulate the course content, individual projects such as journals or portfolios can help students consider what they have learned and assess their development in a course (Barton & Collins, 1997; Glasgow, 1997). A portfolio is a collection of work that a student has gathered during a course, usually reflecting what a student considers his or her best work. When students review their portfolios during an assessment, they not only refresh their memories of the course content but have proof of the work they have done and the way it has changed. 

Choosing their best work and explaining their choice to the teacher in writing can help students think about what the course is trying to teach, what their own knowledge about it and perspectives on it are, and what they don’t yet know or can’t yet do. The review can help students synthesize material in the course and evaluate the course content and themselves, and it can help them develop higher-order skills in synthesis and evaluation. As students think about the nature of their own thinking, they may also develop metacognitive knowledge about how to think, as well as a greater sense of self-efficacy and a sense of challenges that remain.

In the elementary school classroom, students may not even know what it means to learn. When students review their class portfolios, they get to see what learning is firsthand—that they are using new vocabulary words, have learned new concepts, and write longer and more detailed papers that can better state a point of view.

Evaluation of Group Projects 

Students can not only assess the quality of individual work but they can also rate the quality of group participation (Glasgow, 1997). For example, the individual’s contribution to the team effort could be rated both by team members and individuals themselves. The quality of a team’s project presentation could also be rated by the class as well as the team.

Students Write Their Own Tests and Assessments

Another strategy for student-centered assessment is to ask students to write their own tests. La Lopa (2005-6) describes a project where he and his colleagues introduced students to ideas about test development, test models and questions before they wrote their own exam for the course. The process generated a rich discussion about the course content. When students write test questions, they can use such higher-order thinking skills as evaluation to decide what areas are important to focus on, or analysis and synthesis to decide how questions might address large areas of course content. Another project La Lopa (2005-6) described involved students designing their own assessments to be used for community leaders’ evaluations of group projects. In writing their own assessments, students can think about how knowledge might be applied and evaluated in a real-world setting, and they can take a metacognitive approach regarding the way community members might rate the students’ knowledge, communication, or leadership skills.
Critiques of Student-Centered Assessments
Several critiques can be made of assessments done by students. First, whereas teachers have the big picture about what they are trying to teach and they design assessments to reflect that, students may not have a good sense of what they don’t know or may consider some lack of information more important than it is really is in the big picture. Students may also not know how to evaluate content or depth in student work, or they may be more impressed by style than substance. Also, teachers and students might not want to take valuable instruction time to develop student-centered assessments (La Lopa, 2005-6).  

Parents accustomed to a traditional teacher-centered grading system may also not understand or value student-centered assessments. They may feel that these do not give them enough guidance about the progress their children are making. In public schools, students must also master grade-appropriate material. Otherwise, they will get poor grades or not be promoted. Teachers may feel that they need to give students grades that appropriately reflect their ability to master course material. 

Another major problem with student-centered assessments is that students may give themselves and their friends high grades. When their friends do not do their share of the work (Huba & Freed, 2000), students may not know how to evaluate that or may not want to get friends into trouble. 

On the other hand, student-centered assessment can give teachers a sense of what students think they are actually learning. They can also make teachers aware that even small steps in learning may be important to a student. A good compromise solution may be for teachers to assign grades primarily based on their own judgments of how students are doing but also to review students’ own assessments. Additionally, if teachers are giving students good formative assessment of their work throughout the class, students are more likely to have a clear sense of the teacher’s view of their work as well as their own view by the end of the class. While teachers would use grades to assess and reward individual student performance, they should also recognize and commend the quality of group achievement. Deming (1982) also urges teachers to review their own teaching continuously to make sure that what they plan for the class and assess actually corresponds to what students learn.
Conclusion

Sometimes when people are dancing together they discover new ways of moving together in the course of the dance. Similarly, the shift from teacher-centered to student-centered instruction has generated interest in new forms of collaboration and social interaction. 

Felder and Brent (1997) have summarized studies showing that in student-centered learning environments, students not only show improvements in school work, thinking skills, and attitudes toward subject matter, but also show improved teamwork and communication and better interaction with peers and faculty. Slavin (1990) reported that student-centered activities can help students feel better about themselves, contribute to students being more tolerant of students of other backgrounds, including those who are handicapped, and help students enjoy school more. 

Researchers and educators have also begun to inquire about collaborative learning in the context of online environments. Writing about one such project, Dillenbourg (2001) suggested studying topics such as the tasks students carry out in these environments, who belongs to the group and how it interacts, the way tasks are distributed, and the timing of events in the group. Whether parents are as familiar with the internet as their children or whether there are differences between learners who are willing to learn through computer simulation and those who are not are other questions that can be asked about collaborative online learning. Reeves, Herrington and Oliver (2004) point out that there are “a number of highly innovative and successful approaches that use the affordances of the online environment in ways that would be difficult or impossible if attempted in a weekly, face-to-face, on-campus mode.” Exploring new contexts for collaborative learning should provide exciting resources for educators and exciting new opportunities for problem solving for students who may be eager to explore new possibilities for technology and interaction in the classroom. 
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A Girl Student, Age 12
Cryptography: Secret Writing



Cryptography, a word derived from Greek, means secret (crypto) writing (graphy). Cryptography is an ancient art and science of communication that has taken on many creative variations throughout the ages. The more imaginative the codes or strategy, the more challenging they become to decipher. Plutarch has described one creative method in which parchment was wrapped around a cylinder of a specific size and then the message was written on the parchment. When the parchment was removed, it could not be deciphered unless it was wrapped around a cylinder of the same size. This is difficult to conceptualize, but below is one strategy students might try out – or they may prefer to invent their own.


Other methods of secret writing include developing cryptograms in which numbers are substituted for the alphabet or by disarranging letters of the alphabet in some random way. During the Middle Ages, Charlamagne had created substitution characters and esoteric symbols for each letter of the alphabet, using multiple versions of these codes to send secret messages.

Students might enjoy creating their own alphabets using symbols and/or numbers, writing secret messages to send each other, and then attempting to decode their classmates’ messages.

Below are some additional fun activities that might be helpful for getting started.

U  TMHQ  M  EQODQF  YQEEMSQ.  KAG  OMZ  AZXK  PQOAPQ  FTQ  YQEEMSQ  UR  KAG  TMHQ  FTQ  OAPQ.  EA,  TAI  MDQ  KAG  SAUZS  FA  RUSGDQ  AGF  FTQ  OAPQ?  PA  KAG  ZQQP  M  OXGQ?
(Here is a clue for you: A is M.)
Famous People (Rearrange the letters to solve)

1. CLICLURHH

2. NISLAT

3. BAMAO

4. CRAINCREBEKK

5. NOTNCIL

Countries (Rearrange the letters to solve)

1. IIOAVLB

2. OTLAGRUP

3. SIURAAATL

4. TZARWILDNES

5. OTLAGRUP

A website where you can create your own secret messages: http://cryptoclub.math.uic.edu/

Reference: Cryptography: The Science of Secret Writing by Dwight Smith. Dover Publications.

How Can Curricular Development Research Help Guide Technology Integration? by Vanessa Jae Paradis (Unpublished course paper, 2005, revised, 2011). 
This paper was written in 2005; however, not only have things not improved since then, with the increasing focus on standardized tests and teaching information to pass the tests, the use of technology in the curriculum has degraded even further. Students continue to complain about how impossible it has become to do any real research in K12 classrooms due to controls that impede access to websites. Valuable instructional and learning time is wasted studying and preparing for standardized tests. There is little time to use computers and other forms of technology as the tools of inquiry they were meant to be and as a result, education has taken a serious downturn. Unfortunately, taking at face value technology integration research results in the literature without sufficient analysis has only contributed to providing justification for this unfortunate trend. Hopefully things can be turned around. A useful source of information, as this article indicates, is what has already been learned about integrating the curriculum in the arena of curricular development research. Additional forays into exploring and applying this research which is already available is warranted. This article is but a beginning of such adventure and will be expanded upon in a future article.
The literature presents conflicting information about the benefits of technology integration.  Some studies contend that using computers increases educational opportunities (Blaylock & Norman, 2005).  Yet, research data does not always support this contention.  Computer-assisted instruction provides only an average .33 effect size, which is not a statistically significant in terms of improvement “in the outcome measured.” (Gall & Gall, 2003). 

In a study conducted by Boye (2005) it was found that even after upgrading student access to technology, there was no significant improvement in computer proficiency. “Scottsdale, a district serving 27,000 students, started the 2002-2003 school year with updated computer facilities, state-of-the-art media centers, a strong technology plan, and plenty of extra funding from the community. With all of these considerations in place, we seemed to be well on our way to achieving a significant goal. So imagine the district’s frustration and disappointment when the computer proficiency results were not as high as expected by year’s end. Not enough of the district’s eight graders had passed the Scottsdale Computer Proficiency Test.”
Another author states “despite this massive infusion of technology, overall improvements in education have been minimal. . . . authorities have sought reasons for the current failure. The most frequently suggested explanation is that teachers have not learned how to employ technology in their classrooms . . . . Lack of teacher training, however is a myth.”  The article’s author continues on to suggest that the real problem is the lack of interaction between student and computer (which he equates with “teacher.”). This is a prime example of the misinterpretation of what defines technology integration and it gives a good description of what we should not want technology-integrated schools to turn out like. (Child in front of computer with monthly meetings with a real teacher).  (Bennet, 2002).  This simply will not be effective.

All over the United States schools have invested in technology and teacher training, yet most are not reaping the benefits one would expect.  Hawkins (2005), contends, “Our schools have only just begun to explore the potential of information and communication technologies.  They lag far behind businesses in using tools like computers and the Internet in their daily work.”  Why are teachers being ineffective at integrating technology and what might be done differently?  We might examine science teachers for some clues.
“Science is very conducive to the use of hands-on technologies.  In real life, scientists are heavy users of technology.”   Interestingly, a study conducted by the National Assessment of Educational Progress, found that K-12 science teachers make use of computers nearly the least of any of the other teachers.  The only subject receiving less technology integration is social sciences at 8% compared to 12% for science.  (McNabb, 1999).  The source of the problem may lie in the fact that science instruction is based primarily on the “direct instruction” model.  Learning science in grades K-12 consists primarily of learning a “body of knowledge,” and does not place a great enough emphasis on science as inquiry.  In general, throughout the entire curriculum, it appears that most technology integration in schools consists of using computers for teacher-directed internet research and communication - and herein is the problem.  Perhaps technology integration needs redefining.  Looking at definitions of curriculum integration is helpful in gaining a more thorough understanding of what constitutes technology integration.
Curriculum integration can be viewed as occurring on a continuum.  For example, the “fragmented” curriculum treats each subject as totally isolated, separate, and distinct from each other.  A highly integrated curriculum, at the opposite end of the spectrum, is one that is “networked,” and this can be achieved by proper integration of technology itself.  The learner is in control of the integration process and is able to select from a network of resources, professionals, and experts.  (Fogarty, 1991, as cited by Lake, 1991).  A networked curriculum, or a fully integrated curriculum – including full technology integration - may be a necessity for all students in order to support a society that is becoming a “highly integrated, dynamic, global system.”  (Castells, 1999, p.9).
Castells (1999) discusses at great length the structure of highly successful globalized systems.  “Networks are the appropriate organization for the relentless adaptation and the extreme flexibility required by an interconnected, global economy. . .” (Castells, 1999, p. 6).  The author presents the caution we must take to ensure that this information-based system does not further erode the inequities occurring as a consequence.  Further, this system will not sustain itself if we do not take certain actions.
One of the actions required by this system is a revamping of our educational systems.  The author contends that “the ability to move into the Information Age depends on the capacity of the whole society to be educated and process complex information.” (Castells, 1999, p. 3).  Especially critical is science and technology as they are essential “for the design and productive use of new technologies.” (Foray & Freeman, 1992 as cited in Castells, 1999, p 3.).  Castells concludes that “education, information, science and technology become critical as sources of value creation (and reward) in the informational economy.” (p. 9).  Therefore, our educational system must also be transformed into one that is highly integrated and networked through the use of technology.
We know the benefits of integrated curricula and some of the same benefits are likely to apply to technology integration.  Integrating the curriculum enhances learning by helping students make sense of learning and by helping them more easily connect to topics they’re interested in. (Krueger & Sutton, 2001). It helps students answer for themselves the perpetual question: “Why do we need to know this?” It also provides them with the appropriate connections which lead to long-term memory and a “mental framework” for future problem-solving. (Krueger & Sutton, 2001).

Instruction that integrates science disciplines affects learners in several important ways. Student motivation is increased, higher-order thinking skills are developed, and the more authentic learning activities within an integrated curriculum lead to the development of problem-solving skills. Students can use these skills throughout their lifetimes. (Krueger & Sutton, 2001). Perhaps even more relevant, given the goal of the National Science Education Standards of “Science for All,” integrating the curriculum may result in a greater appeal of science and technology subjects to women and minorities.

Engineering has traditionally been one of the most non-integrated educational endeavors to pursue. College courses in the engineering curriculum are focused on specific topics and there is little or no cross-linking between them. It is believed that this traditional approach contributes to the lack of diversity in the engineering workforce which continues to be a significant problem. Several universities are experimenting with integrating the engineering curriculum. Arizona State University, the Rose-Hulman Institute of Technology, Texas A & M University, the University of Alabama, and the University of Massachusetts at Dartmouth require students to take an integrated block of engineering design, physics, calculus, and English classes. It was found that the retention rates for all students increased, but the increase was more significant for minority and female students. (Busch-Vischniac & Jarosz, 2004).

An integrated curriculum also allows for the addition of socially relevant topics which is particularly attractive to females. Both social relevance and cultural values are important to minority students. Integrating the curriculum to include these aspects may lead to more of these students pursuing careers in engineering and the sciences and greater retention rates among these students. (Busch-Vischniac & Jarosz, 2004).
There are many ways to integrate a curriculum – including technology and math into the science curriculum. Every educational situation is unique and teachers will need to select a method that works best for their environment. The engineering program at Smith College includes socially relevant design projects throughout the program, beginning with the freshman year. Rose-Hulman Institute of Technology requires freshmen students to take 12-credit courses that integrate engineering, physics, chemistry, computer science, and calculus. Multi-disciplinary teams of student who complete long-term design projects involving lab experiments, design, applied research, and product development is another approach. Another university, Northwestern University, offers six baccalaureates that combine engineering and another field: education, journalism, law, management, medical education, and music.

While this discussion has centered on engineering instruction in college, as middle school and high school teachers, we can first of all note the trend toward an integrated engineering curriculum that is occurring at the college level; and secondly, we can use some of the approaches that seem to be working. Just as the traditional view of engineering is being replaced with a “new paradigm [that] depicts engineering education as broad and forward-looking,” (Busch-Vischniac & Jarosz, 2004); so must we, as educators develop this same perspective if we are to be successful with curriculum integration.

As educators in a variety of settings, every situation has various constraints that we must work around. We may not be able to achieve the level of integration we would like, and we more likely use different levels of integration at various times. Below are ten levels of integration – or a continuum of integration - as defined by Fogarty (1991) and presented by Lake (1994) that are helpful for identifying our level of integration.

1. Fragmented – separate and distinct disciplines
2. Connected – topics within a discipline are connected
3. Nested – social, thinking, and content skills are targeted
4. Sequenced – Similar ideas are taught in concert, although subjects are separate
5. Shared – Team planning and/or teaching that involves two disciplines focused on shared        concepts, skills, or attitudes.
6. Webbed – thematic teaching using a theme as a base for instruction in many disciplines.
7. Threaded – Thinking skills, social skills, multiple intelligences, and study skills are “threaded” throughout the disciplines.
8. Integrated – Priorities that overlap multiple disciplines are examined for common skills, concepts, and attitudes.
9. Immersed – Learner integrates by viewing all learning though the perspective of one area of interest.
10. Networked – Learner directs the integration process through a selection of a network of experts and resources.

As Krueger & Sutton contend and as the research supports, aiming for integration is worthwhile. Lipson (1993) as cited in Lake (1994) summarizes the research findings:

An integrated curriculum helps students apply skills.
An integrated knowledge base leads to faster retrieval of information.
Multiple perspectives lead to a more integrated knowledge base
An integrated curriculum encourages depth and breadth in learning.
An integrated curriculum promotes positive attitudes in students.
An integrated curriculum provides for more quality time for curriculum exploration.

There are many long-term projects in the works surrounding technology integration and much more research will need to be done.  “Historically, very little, if any, research that meets scientifically based standards . . .has been conducted on the effectiveness of educational technology.” (Bailey & Mageau, 2004).
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Yellow Rose Photographed by Vanessa Jae Paradis

In dedication and memory of Joe Lyons Kincheloe

Yes, I admit it -- I want to see not only a social and pedagogical revolution, but an epistemological and ontological revolution as well. ~ Joe L. Kincheloe
JOE
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