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There is often conflict between educators and technologists in developing applications for learning technologies. Technologists understand the structure and limitations of their own specialized technology and sometimes project the impression that the applications need to revolve around the technology. For their part, educators believe that pedagogical goals are foremost and technology should serve these goals. Because educational technology tools typically have been developed to serve specific pedagogical goals, both positions have valid points. However, the time to make decisions about pedagogy is before the technology decisions are made so that the pedagogical ones can drive the technology decisions.


In this paper we describe a situation where we were able to integrate a number of technologies in developing a series of distance learning courses in partnership between our university and a corporate sponsor. These courses were sponsored in the hope that the corporation could standardize its training programs requiring worldwide delivery.

Because, we wanted to begin with a good pedagogical model, we examined general practices that involved good pedagogy. In order to understand our starting point, we will begin with the set of good practices where there was clear evidence of successful learning.

Overview

We will first examine recommended underlying learning forces and the pedagogy derived from these forces. Next, we will examine the set of recommended good practices in a learning-centered environment. Then we will discuss each of the identified practices and show how it drove specific technology decisions in our course designs. We believe it is important to evaluate any educational technology on the basis of a student’s ability to learn from educational materials and strategies. Since learning is used as a measurement of student success, it should be used as a focal point in developing educational technology.

In a report sponsored by the American Association for Higher Education, the Education Commission of the States, and the Johnson Foundation six powerful forces were identified in education: (Chickering and Gamson: 1987. p. 4)  Each of these forces was identified as key in the teaching and learning process. Taking them together seven good practices were derived for effective undergraduate education and serve as a starting point for effective pedagogy.

Forces
Good Practices

1. Activity
1. Good student-faculty contact

2. Cooperation
2. Encouraging cooperation among students

3. Diversity
3. Active Learning

4. Expectations
4. Prompt Feedback

5. Interaction
5. Time on Task

6. Responsibility
6. Communicate High Expectations


7. Respect Diverse Talents and Ways of 


    Learning

Good Student-Faculty Contact. Students who have frequent contact with faculty in and out of class enhance their intellectual commitment, motivation, and understanding of course material. All of the courses that we developed would need a component whereby any student in the world could be able to contact and be contacted by the professor. Those faculty who demonstrate a concern and willingness to help students over difficult materials are more likely to be contacted by their students, and students are more willing to believe they can overcome roadblocks in learning. 

In an asynchronous learning environment, student-faculty contact is mediated through the software. D. Mesher (1999, 16) points out that the key to online learning is "hyperlinked interactivity." The extent to which the software becomes a stand-in for the professor, interactivity is wholly scripted, and we need to look for ways whereby students can be prompted to ask the right questions so that an appropriate response can be scripted into the model. This means leading the students to the right questions, giving them appropriate information along the way, and then providing them with answers. Goffman (1981, 53-4) notes that teachers in interaction with students attempt to find what the student has learned and then to correct and amplify from this base. Goffman (1981:54) identifies is a three-part sequence:


Teacher: Query


Student: Answer


Teacher: Evaluative comment or answer

Such interchanges are simple to include in hypertext-based software, whether on CD-ROMs with robust multimedia such as Macromedia's Authorware, which we used, or on Web pages using HTML. However, in setting up such interchanges, the instructor's query and response must be designed to react to what the student answers. If the answers are from a discreet selection, there can be a matching set of responses. Another way of putting it is that a student is guided into an interaction based on multiple choices and appropriate matching responses. The more sophisticated the forethought and feedback the professor has on hand when developing courseware, the better the response and hence the interaction. A well-planned learning-centered classroom course has the same requirements to keep focused.

Educational imperative and sequences are only predictable insofar as students ask the right questions. For elaboration, discussion, and motivation, other means of faculty-student interaction need to be included. Email links are easy to embed, as are asynchronous discussion forums and synchronous chats. The fact that these are included is not enough, though. They must be planned like everything else so that they are used effectively for the learning process. Regular contact needs to be part of the design so that both professors and students will be prompted to use the communication technology included in the course.

Requirements to contact the faculty through design need to be incorporated. For example, in the CD-ROMs, there were questions to the students that required the student contact the professor for feedback before continuing to the next step. The student would respond to the question by email, and this became the hook where by the interaction was initiated. Quality elements of a student answer would be used to respond and refine. That is, even the worst response was a response, and that in and of itself had a quality. In high quality responses, each quality element is noted and encouraged. Poor, sloppy or inadequate elements are noted and the student is encouraged to re-do it for credit. 

Where possible, responses to the student were guided to larger aspects of the student’s life regarding business. Is the student interested in starting her own business? Had the student considered the role of e-commerce in business? What thoughts did the student have regarding international and multicultural business? This kind of interaction moves the contact from a restricted and narrow one to a broader one dealing with the student as a unique person. 

Encouraging cooperation among students. As cultural values, Americans hold individualism and competition very high. However, the society also recognizes the importance of community and teamwork to achieve excellence. Around these latter values it is possible to rally students to a cooperative effort to excel. Students are social animals, and the sociability can be encouraged and enhanced to include scholarly study. So in creating CD ROMs the design needs to include some kind of cooperative element to be more effective.

The easiest way to do this is to include an activity that requires the students to contact one another. Besides online asynchronous discussions, scheduled chats, and email, there must be some assignment that gives students part of an assignment requiring information and coordination with other students. One way to do this is to group students into teams with required tasks to complete around a larger group goal. The only way the students can accomplish the goal is through coordination and cooperation. Likewise, with direct communication from the professor encouraging students work together, there is an atmosphere that both supports and requires cooperation. Building this into a CD ROM-based course is really no different than a classroom course except the meetings are through email or some other computer medium rather than face-to-face.

For example, giving the students a small group experience in marketing required breaking down a marketing exercise into several discreet elements. This included identifying the audience, assessing audience resources, finding strengths and weaknesses in the competition, and pointing out cultural sensitivities to use or avoid. Each student took one element of the marketing project, and using email and synchronous chat coordinated with the other students.

Active Learning. Active learning immerses students in the learning process. Rather than sitting by passively as spectators, students who are involved physically in an activity are more likely to be involved mentally. Students' daily lives are affected in one way or another by everything they learn, and getting students to think, talk, and actively employ and develop knowledge better instills the facts, figures, and processes. Students who solve problems, participate in internships, or in some other way employ knowledge retain and comprehend better than those who do not.

Part of active learning is the interchange between professor and student, either through online chat or through asynchronous email or discussion forums. However, more importantly, especially in using CD-ROMs or Web pages, there needs to be components where the student is given a task to perform or problem to solve using the information in the lesson. Technology aids this process through several mechanisms. First, technology is tireless. This means that a well designed interactive CD-ROM or Web page can have a student go through a process as many times as it takes for it to be fully understood and comprehended. Therefore, the action required by the student and the response by the computer can be repeated without signs of fatigue, exhaustion or exasperation. This is important. Patience is designed into the technology. Therefore, if an especially complex set of materials takes the student more than one pass to succeed it is not a problem or even relevant. Secondly, the technology can force the student to act rather than be presented with information passively. This occurs by sequencing activities. A student’s action for a former portion of the lesson is required before the latter portion can be completed. This need not fill the entire lesson, for during review it can be drudgery to have to go through a complex maze of activities. However, during the learning portion of the lesson, there needs to be sequenced activities that force students to do something other than look at the screen or click to view the next screen. Books cannot do this, and it can be very difficult in a traditional time-bound classroom. However, with a CD-ROM or Web page, it can be done by design and done well.

The range of activities can be many. Having a student put together the proper sequence for market research can be done using drag and drop into a set of cells. The student places each step in the required order. If the wrong sequence is used, the student is referred back to the pertinent materials in the lesson. Likewise, drag and drop quizzes were used rather than multiple choice ones to give students more involvement in what they were learning. All types of calculations and marketing formulas are easily embedded into either CD-ROMs or Web pages. More than any other aspect of using technology, the professor’s creativity can be extended through providing active learning exercises for students. Simply being aware of the technology’s capacity for accepting active learning is the first step.

Prompt Feedback. The fourth good practice in undergraduate education is to provide prompt feedback. This is where distance learning technologies and multimedia courseware development have probably their most obvious advantage over traditional pedagogical approaches. Feedback on areas where students have strengths and weaknesses is essential to helping students focus their efforts on their own areas of weakness. 

    Our courses were designed with five modes of feedback for students encompassing a considerable promptness range. The more traditional exercises that were completed and e-mailed to the instructor had of course a more traditional promptness cycle due to the instructor having to evaluate and assign a grade to them. Live chat gave students the opportunity to try their ideas out much like the discussion in a classroom. Asynchronous threaded discussion provides a more interesting variability of feedback promptness. 

Students are able to try out their ideas on others and see if those ideas play out over a considerable time frame. Not only does this allow students to experience feedback over that span, but also it allows students to look back at their own ideas and assess any changes they have made in their thinking on subjects.

    The electronic feedback was, of course, instantaneous. When students engaged in on line exercises and tests, they were immediately informed of their scores, and could immediately see where their strengths and weaknesses were. 

The CD-ROM courseware also contained numerous short exercises sprinkled throughout the lessons. This allowed students to identify course sections, and even concepts where they were weak and needed extra work. 

Time on Task: Based on the premise that learning is accomplished through the expenditure of both time and energy, there are really two dimensions to the time on task principle for sound pedagogy. The first dimension is that students must spend sufficient time in order to accomplish learning. The second dimension was that they spend their time wisely. 

    Students will generally do what they are absolutely required to do such as tests, and exercises, but to get the students to perform at their best on these exercises, they need to spend sufficient time with the textbook and the courseware. In order to get distance learning students to spend sufficient time on these, the courseware has to be engaging. It has to spark and keep their interest. In order to be engaging, it needs to move quickly, and require a high level of interactivity from the student, so we set specific target goals for speed and interactivity for students. We decided, that in order to be more than an audio textbook, that no particular screen in any courseware would take more than forty seconds to complete, and that at no time, would there be a span of more than two minutes before input from the student was required. This input came in the form of a constant ongoing assessment of the student's progress with the courseware. Such an assessment allows students to better utilize their time on task with both the courseware and the textbook.

    This time on task principle is why we elected to utilize a CD-ROM format rather than to make the courseware strictly Internet based. Given that the courses needed to be offered on a world wide basis, bandwidth and considerable differences in internet speed and access, we decided that the internet, at the current level of technology, simply could not achieve our target speeds, at least not on a world wide basis. 

Communicate High Expectations: The sixth good practice in undergraduate education is to communicate high expectations. In most instances, students have a habit of taking their performance to the level of expectations, but there are really two sides to the expectations coin. If you project high expectations to students, they of course will want to fulfill them, but the same is true of low expectations. Students, like all of us, are generally busy people. If you project low expectations, there is no incentive for them to surpass them. With respect to the practice of projecting expectations, distance learning and multimedia courseware development is really no different than any other communication media, except that in some respects, the medium is the message. There are really three levels where expectations are communicated in technology-based learning.  First, of course is the overt explanation to students that there are high expectations. Students, of course, have to believe in the high expectations and have to believe that they can fulfill them, so it important to communicate not only the expectations, but also the confidence that the student can fulfill them. The second level at which expectations are communicated is in the look and feel of the courseware and other tools utilized in the course. Students learn, in part, by example. If you have high, but unfulfilled expectations of the courseware and other tools utilized, students will assume you are accustomed to unfulfilled expectations. This carries substantial implications for how to go about developing courseware. If the courseware looks amateurish, or functions poorly, you are communicating a level of expectation to students that you may not want to communicate. This is where faculty need to resist the temptation to do everything themselves. While faculty are certainly the experts with respect to the content of the course, few faculty members are expert in graphic layout and design. Solid graphics and sound design and layout of all course materials all contribute to a professional look and feel for the course. If we are to have high expectations of students, we need to have high expectations for our pedagogical tools and ourselves. The third level that projects expectations to students has to do with the simple fact that the courseware or distance learning course exists. The mere existence of a distance learning or multimedia course is evidence to the student of high expectations with respect to technology.     In order to maintain our high expectations of our courseware, we assembled teams of individuals for each course utilizing talents that mostly already existed on our campus. Teams included faculty, artists, software developers, instructional design specialists, and audio engineers. Each of these individuals was able to lend their own professional expertise to project a solid look and feel for the courseware developed. 

Respect Diverse Talents and Ways of Learning: Students bring with them different learning styles and skill sets. Some students learn best by discussing their ideas. Others prefer to read and contemplate. Others need to see examples of concepts before they make sense. There are probably as many different learning styles as there are students. Indeed, the primary advantage of multimedia from a pedagogical perspective is that it engages many more of a student's senses than a simple lecture format. The self directing nature of distance learning courses allows students to make their own decisions regarding how they will learn best. In order to allow students to fully exploit their own styles and skill sets, our objective in course design was to include a fairly large number of technologies, exercises and pedagogical tools. 

While the centerpiece of each course was the multimedia CD-ROM, a number of other tools were utilized with levels of technology ranging from a standard textbook to video tape, to on-line quizzes and exercises. Students were expected to participate in both live chat and threaded asynchronous discussion groups. Group projects were incorporated to accommodate those who preferred collaborative learning and both objective and subjective modes of evaluation were incorporated. 

Conclusion

Rather than being a conflict between pedagogy and technology, we found that there are a number of very helpful things that could be done with the technology by following the guidelines of good pedagogy. It is a misunderstanding of mythical proportions that there is an inherent conflict between technology and good pedagogy. Technology is and should remain a means to the end of serving pedagogy.  Likewise, good pedagogy is a means of serving the goal of student learning and any single method serving pedagogy is just that, a method. Whether done well or poorly in the classroom or on a CD-ROM, creating a learning environment is a matter of finding and appropriately using good practices that help students learn.

The advantages of CD-ROM and Web-based learning can be found in their flexibility, schedule-free character, and uniformity. They can be designed to work with and without face-to-face encounters, but they are not without a human interface or contact. For a century people have developed rich interaction over telephones, and we now see a similar level of contact through email and an emerging level of video-conferencing, even on the Web.

By focusing on the pedagogy, what needs to be done with technology is far clearer than looking backwards to either what has been done in the traditional classroom or what may be lost without direct face-to-face interaction in learning.  Often we lose focus because we perceive the battle between technology and education. That has never been the source of real conflict. The focus needs to be on pedagogy and how to accomplish learning by any means necessary. With that focus, we do not become entangled in arguments that are both unnecessary and largely irrelevant. Technology applied for its own sake accomplishes nothing nor does a classroom where students do not learn. All this brings us back to pedagogy, what students learn, and how to best accomplish that goal. That is where the focus needs to be.
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