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Abstract


This paper argues that studying the history and development of computing in education will improve future practice in advanced learning technologies. First, the author reviews two exemplar issues that are still unsolved: what kind of educational material should be presented via computer and how interface complexity can interfere with educational “payload.” Thereafter, the History of Computing in Education virtual museum (HCE) is introduced as a resource to make primary source materials for such study more accessible.
1. Introduction

“Progress, far from consisting in change, depends on retentiveness. When change is absolute there remains no being to improve and no direction is set for possible improvement: and when experience is not retained, as among savages, infancy is perpetual. Those who cannot remember the past are condemned to repeat it. 
-George Santayana, The Life of Reason [1905-1906], Volume I, Reason in Common Sense, Chapter 12, 1906
Whenever I attend educational technology conferences today (2006), I am reminded of George Santayana’s admonition to learn the history of one’s craft. At meetings, I often see young researchers and developers struggling with the same problems technology pioneers were discussing 30 years ago. In 1976 I brought Apple I, serial number 1, into a classroom for the first time ever. Soon, I was part a growing community of educators and learners who were anticipating the potential benefits and issues introduced by the advent of small, fast computing. We thought a lot and experimented as best we could. We discussed the issues among ourselves and published our ruminations in now obscure journals and newsletters.
The progress since 1976 has been tremendous. Many of the issues and problems addressed during this period of innovation are receding. But many dilemmas seem resistant to the march of technology; they are embedded in the nature of human relations and learning, and so they continue to recur, even in the discourse of 2006. How can today’s young educational technologists remember the past?

The body of this paper comprises two sections. In the first, I will review two salient issues that are still unsolved and mention some of the early thinking about them. 
In the following section, I’ll introduce the History of Computing in Education Project (HCE; www.computingineducation.org). The mission of HCE is:
To preserve and interpret documents and artifacts related to the history of computing in education; to make them accessible and usable by educational and computer leaders, historians, practitioners and the public. 


By making accessible the pioneering work done to bring computing technology to the field of learning and teaching, HCE hopes to contribute a useful resource to those who are carrying this field forward. This is a work in progress and you are invited to contribute your memories, your artifacts and your ideas to it. Once built, HCE can serve as a platform from which to explore modern educational technology solutions and to compare the new thinking to the old.

2. What to mediate and why keep it simple
What subject matter is appropriate to teach through remote processes? This question  is much older than computing but has come into high relief with the development of computing during the last 30 years. During the early years of the twentieth century, only learners in remote locations used the distance learning techniques of paper-based correspondence courses or lessons broadcast via radio. Today, with cell phones, i-pods, Negriponte’s $100 computer (http://laptop.media.mit.edu/) and the internet, much of the world’s population has access to extraordinarily powerful, two-way, educational delivery systems.  So can’t we teach everything this way? No.
Unless we intend to live out our lives in isolated cubicles, there are skills and sensitivities we need to acquire that cannot be pushed down a wire and learned on a screen and keyboard. For example, no one learns to swim or ride a bicycle at a computer work station. Playing in a simulated orchestra is not the same as performing with acoustic instruments on stage in the company of 100 other musicians. And thousands of acts of caring, whether for other human beings, animals or plant life, require nuances of touch and perception that cannot be transmitted remotely.

One way to address the question of what material to attempt to teach through computer-based media is to assess the “information content” and the “experiential content” of a particular subject or course. This dichotomy is similar to our traditional lecture and laboratory courses. In-person or recorded lectures, supplemented by printed books and articles, are the traditional way of transmitting information-rich curricula. Mastery does not require direct contact between the learner and the purveyor of the information. A well-designed computer-assisted instruction module can be an improvement over lecture and print because of its potential for interactivity and individualized branching. 

Are we equally successful at creating computer-based modules to replace laboratories, sports facilities, art studios, stages or gardens? Probably not. In our rush to apply electronic technologies to learning, we may even be in danger of accidentally eliminating many experiential aspects of the lessons we prepare for learners.

Many educators have addressed this issue since the era when time-sharing systems were new and submitting your deck of Hollerith cards to the computing center was still common.. I like to refer to subject matter that can be stuffed down a wire or broadcast as the “Open Portal Curriculum.” Educational technology has made this aspect of teaching cheaper to deliver than classroom based methods and has expanded the reach of courseware to a worldwide community of students who understand the language of instruction. Experiential lessons, those that require people to be within touching distance of each other or the materials they are learning about, are part of what I call the “Face-to-face Curriculum”. Today, the Face-to-face Curriculum is much more expensive to deliver because it requires meeting places, specialized equipment and the movement of people at specific times.

The debate over what to teach via computer is perhaps even more critical today as more and more investment is made in computer-based platforms and complex courseware. As we struggle to produce simulations that mimic the natural environment we are at risk of forgetting why we used to bring learners together in classes on campuses. Revisiting the historic discourse on educational technology can provide today’s developers with important guidance for effective mediated instruction. (For further explication  see http://loopcntr.xwiki.com/xwiki/bin/view/Main/OpenPortalSchools
2.1. Environmental robustness and complexity
Another issue that has plagued e-learning implementers, especially in early childhood education, is how to create a transparent delivery system, by which I mean, an input-output environment that requires less knowledge and skill to operate than the instructional payload offered to the learner. “Toy” computers such as Speak and Spell (http://www.99er.net/spkspell.html), Big Trak (http://www.bugeyedmonster.com/toys/bigtrak/), their modern equivalents or today’s LeapPad (http://www.leapfrog.com/do/findproduct?ageGroupKey=infant&key=ltleappad) are excellent examples of efforts to create technology-rich learning appliances that appeal to children and present age-appropriate material. Unfortunately, too little field research has been published on the effectiveness of such devices for promoting mastery of the embedded lessons without parent or teacher intervention. If they are effective, we are going to need to rethink the learning capacities of these educationally advanced toddlers. If they are not effective, understanding their strengths and weaknesses could have a significant impact on the next generation of educational toys. 

Anecdotal commentary from parents and teachers reveals another series of problems that can be used to inform modern designers. To begin with, in both home and classroom settings, these toys break too easily. Once the device ceases to function properly, an adult must diagnose whether the child-user is following proper procedure or the device has failed. This problem is not unique to children – it plagues all non-technologist users of computing equipment. But often designers are more alert to the interaction between user cognitive level and device interface with children than with presumably sophisticated adults.

The issue of robustness refers both to the physical integrity of the device when treated roughly and the operational or computational integrity of the software when unanticipated combinations of buttons or keys are activated. Historically, software designers programmed devices not to respond at all to unrecognized key sequences or to present opaque messages such as “Error 572”. Today’s equivalent message, “Please contact system administrator,” is not much of an improvement from the user point of view.

Complexity also has both hardware and software components. Early hardware often required installing keyboard overlays, changing cartridges or setting combinations of physical switches to enable different levels of difficulty or to change subject matter. Today, many of these functions are embedded in software. However, the cognitive ability to select from menus and options is often way beyond the learner’s ability. 

Having the device recognize the learner by name, symbol or log-on and automatically select an appropriate entry into the material is now feasible with today’s more powerful computers. But initial set-up and placement is still clumsy, often requiring time consuming intervention from a supervising parent or teacher. 
Once the software recognizes the student, all is likely to go well as long as the student cooperates by following on-screen instructions. But should the learner choose to explore the behavior of the machine beyond the anticipated scope of the lesson, carefully crafted systems of tracking, grading and reinforcing are likely to break down.

Say, for example, a learner immediately grasps the concept being taught and decides entering wrong answers will be more amusing than giving correct ones. Most computer-managed instructional systems have no facility for accommodating such behavior. Or perhaps a normally intelligent but highly creative user, such as myself, wants to cooperate with the software but has difficulty interpreting instructions that seemed quite straightforward to the designer. In cases like this, the user interface can become an insurmountable obstacle to accessing the educational content of the computer-augmented environment.

Seasoned educational technology developers can often call upon their personal memories of early explorations into the problems like those of robustness and complexity. Younger practitioners may find themselves in unfamiliar territory and revert to reinventing old wheels. Projects such as the History of  Computing in Education, by capturing the historical lessons learned and making them accessible to new generations of designers,  can insure that effective old solutions are preserved and applied while ineffective procedures are eliminated or improved, but not reinvented.

3. History of Computing in Education Project -- a repository of learning objects
The Internet, although it presents a wealth of information, is still spotty in its coverage of recent historical material, especially in the detail of educational practice. The History of Microcomputing in Education Project (HCE) aims to remedy this current omission.
Focusing on 1970 to 1990, HCE will be a continuous “work in progress.” From its beginnings with the extensive collection of period documents and programs used by the LO*OP Center, a storefront computer center in Cotati, CA, and People’s Computer Center in Menlo Park, CA, the project will seek out donations of key materials needed for an accurate portrait of the educational computing landscape of the time. Documents, images and artifacts will be supplemented with oral histories and the writings of visionary educators and technologists. As the digital collection grows, project staff will develop “guided tours” designed to lead visitors of various ages through the virtual museum. Teachers, students, researchers, developers and other collection users will be invited to contribute descriptions of how they have accessed the collection.

The project will also host several online community discussions including: 

· Educational Evolution: Realizing the Promise of Computing for Learning

· Technology Scholars: Conversations among academic researchers

· Nerdic Nostalgia: Remembering first contacts with computers

· Software Survival: Revising historic games and software to run on modern platforms

· Curriculum Collaboration: Teachers sharing ways to use historic computing for today’s lessons

When funding has been secured, HCE will also develop a physical exhibit that will recreate a school computer learning laboratory from the 1980s, complete with Apples, Pets, Radio Shacks, TI-994s and other antique computers.  It will be packaged as a traveling exhibit, available for interactive display by brick and mortar museums, libraries, universities, and science centers. 
4. Concluding Remarks
Research techniques for studying computer-augmented learning environments, as well as learner interactions and outcomes, have advanced significantly since the 1970s. As a result, there is a rich literature documenting recent developments in this field. The lessons from earlier times are more difficult to come by. They reside on dusty shelves and the minds of now “senior” educators. By conducting oral history interviews, scanning original documents, collecting personal notes, and obsolete software, the History of Computing in Education Project will preserve the artifacts from the beginnings of educational computing. By inviting commentary about these artifacts from the learners, teachers and developers of the period, HCE makes it possible for us to stand on the shoulders of those early giants.
