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Abstract

The National Institute of Instructional Technology (NIIT) has a role in shaping the direction of research in instructional technology (IT).  We have both the mandate to do this and the funding to make it possible.  Recent criticisms of IT research suggest that we should provide guidelines, both topical and methodological.  By doing so, we can ensure a common research agenda pursued by all of those who we fund and thus a unified attack on issues of interest to the NIIT.  

In this memo I will advocate a focus on online collaborative learning.  This area contains issues that are some of the most talked about subjects in education, yet has a lack of direction.  The NIIT can provide that direction and, in doing so, encourage future research on online collaborative learning.  I will detail why online collaborative learning is central to the field of Instructional Technology, what are the knowledge goals in this area, what research is being done that shows promise, what future questions need to be addressed, and how should developmental research be carried out in the service of collaborative online learning.

	NIIT
	National Institute of Instructional Technology


Memo

To:
NIIT Advisory Board
From:
Frodo
Date:
March 28, 2005
Re:
The Role of the NIIT in Promoting Research on Online Collaborative Learning
Members of the Board,


The National Institute of Instructional Technology (NIIT) has a role in shaping the direction of research in instructional technology (IT).  We have both the mandate to do this and the funding to make it possible.  Recent criticisms of IT research suggest that we should provide guidelines, both topical and methodological.  By doing so, we can ensure a common research agenda pursued by all of those who we fund and thus a unified attack on issues of interest to the NIIT.  

In this memo I will advocate a focus on online collaborative learning.  This area contains issues that are some of the most talked about subjects in education, yet has a lack of direction.  The NIIT can provide that direction and, in doing so, encourage future research on online collaborative learning.  Let me take this opportunity to convince you that this is the right direction for the NIIT to go.  I will detail why online collaborative learning is central to the field of Instructional Technology, what are the knowledge goals in this area, what research is being done that shows promise, what future questions need to be addressed, and how should developmental research be carried out in the service of collaborative online learning.

Why is Online Collaborative Learning Important to Instructional Technology?

Online collaborative learning is a topic that is of central importance to instructional technology as a field.  Online learning is a large and growing segment of education market in K-12, higher education, and business.  More and more public schools (U.S. Department of Education, 2005), universities, and businesses (Bonk, 2004; Molenda & Bichelmeyer, 2005) are taking advantage of this delivery medium which is available in most classrooms and offices in the United States.

What is Online Learning for the purposes of this memo? 

Online Learning is learning that takes place online in whole or part.  For the purpose of this memo, online learning refers to both the hard and soft technologies that are used by instructional designers to create opportunities for learning via the Internet.

Most of what is considered online learning takes place in spaces on the World Wide Web.  Even e-mail, long considered outside of the Web, is now largely Web-based
.  Countless applications have been built for use on the Web that have, in turn, been used for online learning.  From the simple display of text and graphics to interactive video and animation, these technologies provide instructional designers with an ever increasing arsenal with which to develop online learning spaces.

Much of what is of interest to instructional designers has been communication technologies that facilitate communication between participants in the learning space.  While one-way message delivery, such as lecture videos and notes, has been popular for many years, instructional designers are now interested in facilitating communication between participants in the learning space
.  This leads to an interest in encouraging collaboration in online spaces.

What constitutes collaboration online?

The act of collaborating is essentially the same online as it is in the traditional classroom.  It is two or more people working together to solve a problem.  Bruner (1991) adds that in collaboration one can accomplish more (or differently) than they could alone.  Of course, the difference lies in how collaboration is carried out.  

While interest in collaboration has been brought to the forefront of education in recent years by those advocating a constructivist approach to teaching and learning, it has been a technique used by teachers for a long time.  I can remember working in groups in the first grade to research dinosaurs.  The resulting shoebox art project was probably more about the collective artistic abilities of my group members than the information that we had gathered from our single picture book.  However, it was a collaborative project that to some extent was the result of our collective knowledge on the topic.

Current interest in collaboration emphasizes both this idea of collective knowledge (Winn, 2002) as well as the locus of control of knowledge.  This is a movement from the teacher as holder and disperser of knowledge to the teacher as facilitator in students’ construction of knowledge.  Whether online or in traditional classrooms, this is a movement that has been widely accepted, yet sparsely implemented (Reeves et al., 2004).
Why is this important to the field of Instructional Technology?

The field of instructional technology is perfectly positioned to take advantage of such a massive focus on online collaborative learning.  Online collaborative learning is more that just internet and communications technologies (ICT).  It is about strategies that are implemented in conjunction with the proper ICT to produce a learning outcome that is better than either could accomplish separately.  Seels and Richey’s 1994 definition of Instructional Technology emphasizes that it is both the processes and resources for learning that we should be working with, "Instructional Technology is the theory and practice of design, development, utilization, management and evaluation of processes and resources for learning" (p. 9).  It is our job to employ both hard and soft technologies to suit the goals of these learning experiences.  The bridging of these technologies is unique to the IT field.  Therefore, which field could better address the issues surrounding online collaborative learning?

Knowledge Goals


The very reasons that online collaborative learning should be such a concern for Instructional Technology form the foundation of our knowledge goals: the processes and the resources.  Though, to treat these as separate entities is to ignore the effect that each have on one another (Kozma, 1994).  How can the process exist separately from the media in which it takes place?  Kozma (1994) addressed this in his response to Clark (1983, 1994).  While many would accept that media itself does not influence learning (Clark, 1983, 1994), few would reject the assertion that access to media influences instructional design.


In a recent article, Reeves, et al (2004) sum it up well when they detail gaps in our understanding of, “the most effective alignments of educational objectives, content, subject matter expertise, instructional methods, technological affordances, and assessment strategies for online collaborative learning” (p. 59).  These needs deal with issues of context, control, instructional approach, hard technologies, and effective forms of assessment.  However, the most important part of this statement could easily be ignored, “the most effective alignments of.”  This is an indication of the need for all of these variables to be considered together instead of separately.  Changing one would affect the others.  While it is important for us to study the effects that each of these variables have on the learning experience, it is just as important not to take them out of context.

Promising Lines of Current Research

What is collaboration and how is it identified?

A first step is indentifying collaboration.  Murphy (2004) takes the position that collaboration is more than just interaction.  She sees collaboration lying on a continuum with six steps (Murphy, 2004): (1) Social presence, (2) Articulating individual perspectives, (3) Accommodating or reflecting the perspectives of others, (4) Co-constructing shared perspectives and meanings, (5) Building shared goals and purposes and (6) Producing shared artifacts. (p. 423).

This model was then used to analyze a discussion forum used by pre-service teachers participating in a problem-based learning activity.  Murphy found that most postings were at the lower-level steps 1-4, while only one posting attempted to build shared goals and purposes and no postings attempted to produce a shared artifact.  Murphy concludes that expectations would have to be made explicit for learners to work through steps 5 and 6.  I agree with that assessment and would argue that learners should know what is expected from them in an online collaboration from step 1 to step 5.
Is collaboration beneficial?


Once identified, we can then ask whether collaboration is beneficial. Various studies, in both online and face-to-face environments, would suggest that it is (Lawrence, 2002).  Lawrence (2002) attempted to establish equivalency between electronic collaboration and face-to-face (FTF) collaboration.  The author compared collaboration in a FTF context, a group decision support system (GDSS)
, and an electronic meeting system (EMS)
.  The groups were given a Harvard Business case and were expected to come up with solutions to be submitted to the professor.  Lawrence found that interaction, individual productivity, and group productivity in the electronic collaborative spaces were of similar quality as those in the FTF environment.


Equivalency is the very least that we can expect from online collaborations and Lawrence provided just that.  However, this is a case where a face-to-face classroom activity was transferred to the online context.  How should the treatments differ then?  The activity does not take into account the affordances of the technologies used.  This is a gap in much of the research that needs to be explored further.


Once equivalency is established there is a need to determine whether collaboration is a beneficial approach (Uribe et al., 2003).  Uribe et al (2003) would say that collaboration is a beneficial methodology.  They conducted a study that looked at the effect that collaboration has on online learners.  Two groups, web-based self-study and web-based collaborative, where given the same instruction.  The collaborative group was then told to communicate with their partners and collaborate on a problem scenario, while the self-study group went directly to the problem scenario after instruction.  The authors found that the collaborative group performed significantly better than the self-study group, and that the collaborative group was more satisfied with the instruction that those in the self-study group.


This study demonstrates that collaboration is beneficial in this particular context.  However, more research is needed to determine if or how collaboration is beneficial in a range of contexts.
How do/can learners use computers to collaborate?

Little is know about how learners use computers to collaborate.  Much of the research explores how learners use particular applications, instructional approaches, or both (N. J. Gilbert & Driscoll, 2002).  Gilbert and Driscoll (2002) conducted a case study on an online, introductory instructional design course at Florida State University.  The purpose of this study was to determine the effectiveness of a groupware (Construe) to support learning in an online course that was structured to be collaborative learning community.  The authors found that while the groupware successfully supported collaboration on documents by providing a common workspace to store various documents, it did not incorporate any direct communication functionality between learners.  So, while learners could interact with documents they had a difficult time interacting with one another.

Other research explores the use of more complete learning environments (Fisher & Coleman, 2001).  The online educational technology masters program at Pepperdine has been highly visible in recent years do to its research on its own program (Fisher, 2003; Fisher & Coleman, 2001) and its partnership with Tapped In
.  Fisher (2003) describes what has been learned in the last two years of the online masters program through an analysis of multiple data sources.  This program has been designed as a community of learners, which allows entrance to members outside of the course participants (primarily alumni) to discuss issues in the field and to contribute to a growing body of shared knowledge.  Through the use of both synchronous and asynchronous textual communication, the students are able to both engage in a spirited debate in real time and thoughtfully contribute to ongoing discussions on relevant issues in educational technology.  The author concludes that positioning learners in a community of learners, encouraging vibrant discourse, and providing learners with the means to carry out these interactions has worked very well for the program and the learners.


As you can see, this sort of research gives a general overview of the constituent technical and instructional design decisions that go into design an online community of learners.  However, this type of research dwells too much on the “wow factor” of computer technology use and does little to describe instructional methodologies that work.

What methodologies encourage effective online collaboration?


If we intend on employing collaboration in the service of online learning we should have a better idea of what methodologies encourage online collaboration.  Gilbert & Dabbagh (2005) looked at the effect that different kinds of structural elements had on the amount and quality of participant interactions in an online discussion forum.  They found that the use of facilitator guidelines and evaluation rubrics both increased the number and the quality of the postings.  However, the use of posting protocols (i.e., length limits and citation requirements) resulted in less and lower-quality postings (P. K. Gilbert & Dabbagh, 2005).


While this study addressed the quality on online interactions, it does not fully explore collaboration.  In fact, each of the measures of quality: critical thinking skills, relate content to previous knowledge/experience, analysis, synthesis, and evaluation of content, and making inferences could all be demonstrated by a solitary learner.  The problem with much existing research on collaboration is that it focuses on interaction as a measure of success when interaction is only part of the puzzle.

Questions to Be Asked

What is needed in the development of collaborative technologies? 

Differentiate between collaborative technologies and applications that can be used to collaborate (Lipponen & Lallimo, 2004).  Collaborative technology is designed not only to provide the ability to interact, but also provide teachers/learners with mechanisms for scaffolding and community-building.  One of the biggest complaints in the literature is that current Content Management Systems (CMS) are too focused on management and are not designed as learning environments (Bonk & Dennen, 2003).  How can future applications incorporate instructional strategies necessary for online collaborative learning?

How can Technology best be applied to instructional problems?

Computer technologies do not solve instructional problems.  Our focus should be on find the best possible mix of hard and soft technologies that address instructional problems.  This is where developmental research comes in.  In the pursuit of design solutions to instructional problems, we can learn much from the design and implementation of technologies (hard and soft).  Essentially, this advocates research on a wide variety of products and strategies that play a part in collaborative online learning.  The focus here is on how each implementation informs us on the use of these technologies in specific contexts.

How is learning assessed in online collaborative learning?

Little research in this area and it is desperately needed (Romiszowski & Mason, 2004).  Assessing online collaborative learning in the same way that collaborative learning in face-to-face classrooms is assessed may be a mistake.  While this is not a problem unique to online collaborative learning, it is a problem that could influence how it is adopted in the field of education.  With calls for accountability being heard in business and education, a focus on assessment is necessary to demonstrate the effectiveness of this approach to learning.

Methodology: How Should Research Be Carried Out?

Educational research has been accused of being irrelevant and weak in general.  These accusations were conceded by many of the articles in the Educational Researcher special section on scientific research in education (Berliner, 2002; Erickson & Gutierrez, 2002; Feuer et al., 2002; Pellegrino & Goldman, 2002).  All of these authors agree that educational research should be scientific and that educational research should inform practice and policy.

Very similar criticisms have been sounded within the field of instructional technology. Both general critiques of IT research (Perraton, 2000; Reeves, 1995, 2000) and specific critiques of research on ID theory (Reigeluth, 1997; Reigeluth & Frick, 1999) address issues of a lack of theoretical foundation, theory development, applicability of research to practice, and overall lack of rigor in IT research.
What is Developmental Research?

There are many names given to these approaches to research: Formative Research (Chuang, 2000; Fisch & McCann, 1995; J. Lee & Reigeluth, 2003; M. Lee & Paulus, 2001; Reigeluth & Frick, 1999; Wang-Chavez et al., 2000), Developmental Research (Richey et al., 2004; van den Berg et al., 2004; Visser et al., 2002), Design-based Research (The Design-Based Research Collective, 2003), Design Experiments (Cobb et al., 2003), Action Research (Wilhelm, 1997).  These can all be classified as development-based research approaches.  While each differs somewhat, they all work on the development of a product and/or process to solve instructional problems.  In this memo, I will refer to this as developmental research.

Why Developmental Research?
No one instructional design theory is perfect (Reigeluth & Frick, 1999) and, in the case of online collaborative learning, not many exist.  Instruction takes place under countless conditions and we either need to extend existing theories to new conditions or create theories for each condition.  An ID theory that works in one context may not work in another context.  Therefore research on ID theories should be situated in the practice.  The more studies to develop/improve theory, the more contexts can be accounted for.  The more ID theories, the better our foundation is to build off of.  Currently, we are not building theory; most studies are just descriptions of what went well in an implementation of a design.

In complex learning environments, such as those where online collaborative learning takes place, the number of variables make experimental research difficult at best (Erickson & Gutierrez, 2002), “Educational treatments are situated and dynamically interactive” (p. 21).  In order to best answer our research questions and develop design theories that are practical, we need to take pains to make our design activities our research activities.  Developmental research is a systematic, iterative approach to the design, development, implementation, and evaluation of a product.  Developmental research is grounded in theory and should work to produce new or extend existing theory.  

Conclusion

The National Institute of Instructional Technology (NIIT) has a role in shaping the direction of research in instructional technology (IT).  Online collaborative learning is an area of research that is perfect for an organization such as ours.  It is currently a hot topic of conversation, though with little research to support its use.  This means that there is no shortage of pundits espousing on its benefits or drawbacks, but little is being done to develop practical ID theory.  With a focus on developmental research we can improve both the effectiveness of instructional design and build upon a growing foundation of ID theory.
REFERENCES

Berliner, D. C. (2002). Educational research: The hardest science of all. Educational Researcher, 31(8), 18-20.

Bonk, C. J. (2004). The perfect e-storm: Emerging technologies, enormous learner demand, enhanced pedagogy, and erased budgets. London: UK: The Observatory on Borderless Higher Education.

Bonk, C. J., & Dennen, V. P. (2003). Frameworks for research, design, benchmarks, training, and pedagogy in web-based distance education. In M. G. Moore & W. G. Anderson (Eds.), Handbook of distance education (pp. 331-348). Mahway, NJ: Lawrence Erlbaum Associates.

Chuang, W. (2000). Formative research on the refinement of web-based instructional design and development guidance systems for teaching music fundamentals at the pre-college level. Paper presented at the Annual Proceedings of Selected Research and Development Papers Presented at the National Convention of the Association for Educational Communications and Technology, Denver, CO, October 25-28.

Clark, R. E. (1983). Reconsidering research on learning from media. Review of Educational Research, 53(4), 445-459.

Clark, R. E. (1994). Media will never influence learning. Educational Technology Research and Development, 42(2), 21-29.

Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & Schauble, L. (2003). Design experiments in educational research. Educational Researcher, 32(1), 9-13.

Erickson, F., & Gutierrez, K. (2002). Culture, rigor, and science in educational research. Educational Researcher, 31(8), 21-24.

Feuer, M. J., Towne, L., & Shavelson, R. J. (2002). Scientific culture and educational research. Educational Researcher, 31(8), 4-14.

Fisch, S. M., & McCann, S. K. (1995). Integrating research into television production: Square one tv and the case of "pauline". Journal of Educational Television, 21(3), 143-155.

Fisher, M. (2003). Online collaborative learning: Relating theory to practice. Journal of Educational Technology Systems, 31(3), 227-249.

Fisher, M., & Coleman, B. (2001). Collaborative online learning in virtual discussions. Journal of Educational Technology Systems, 30(1), 3-17.

Gilbert, N. J., & Driscoll, M. P. (2002). Collaborative knowledge building: A case study. Educational Technology Research and Development, 50(1), 59-79.

Gilbert, P. K., & Dabbagh, N. (2005). How to structure online discussions for meaningful discourse: A case study. British Journal of Educational Technology, 36(1), 5-18.

Kozma, R. B. (1994). Will media influence learning? Reframing the debate. Educational Technology Research and Development, 42(2), 7-19.

Lawrence, C. L. (2002). Communication technology to develop collaborative skills. Journal of Educational Technology Systems, 31(2), 191-204.

Lee, J., & Reigeluth, C. M. (2003). Formative reseach on the heuristic task analysis process. Educational Technology Research and Development, 51(4), 5-24.

Lee, M., & Paulus, T. (2001). An instructional design theory for interactions in web-based learning environments. Paper presented at the Annual Proceedings of Selected Research and Development [and] Practice Papers Presented at the National Convention of the Association for Educational Communications and Technology, Atlanta, GA, November 8-12, 2001.

Lipponen, L., & Lallimo, J. (2004). Assessing applications for collaboration: From collaboratively usable applications to collaborative technology. British Journal of Educational Technology, 35(4), 433-442.

Molenda, M., & Bichelmeyer, B. (2005). Issues and trends in instructional technology: Slow grow as economy recovers. In M. Orey, J. McClendon & R. M. Branch (Eds.), Educational media and technology yearbook 2005 (in press) (Vol. 30). Westport, CT: Libraries Unlimited.

Murphy, E. (2004). Recognising and promoting collaboration in an online asynchronous discussion. British Journal of Educational Technology, 35(4), 421-431.

Pellegrino, J. W., & Goldman, S. R. (2002). Be careful what you wish for--you may get it: Educational research in the spotlight. Educational Researcher, 31(8), 15-17.

Perraton, H. (2000). Rethinking the research agenda. International Review of Research in Open and Distance Learning   Retrieved 01/29/2005, from http://www.irrodl.org/content/v1.1/hilary.html
Reeves, T. C. (1995). Questioning the questions of instructional technology research. Paper presented at the Proceedings of the Annual Conference of the Association for Educational Communications and Technology, Research and Theory Division, Anaheim, CA.

Reeves, T. C. (2000). Socially responsible educational technology research. Educational Technology, 40(4), 19-28.

Reeves, T. C., Herrington, J., & Oliver, R. (2004). A development research agenda for online collaborative learning. Educational Technology Research and Development, 52(4), 53-65.

Reigeluth, C. M. (1997). Instructional theory, practitioner needs, and new directions: Some reflections. Educational Technology, 37(1), 42-47.

Reigeluth, C. M., & Frick, T. W. (1999). Formative research: A methodology for improving design theories. In C. M. Reigeluth (Ed.), Instructional-design theories and models: A new paradigm of instructional theories, volume ii. Mahwah, NJ: Lawrence-Erlbaum Associates.

Richey, R. C., Klein, J. D., & Nelson, W. A. (2004). Developmental research: Studies of instructional design and development. In D. H. Jonassen (Ed.), Handbook of reseach for educational communications and technology (2nd ed.). Mahwah, NJ: Lawrence Erlbaum Associates.

Romiszowski, A., & Mason, R. (2004). Computer-mediated communication. In D. H. Jonassen (Ed.), Handbook of research for educational communications and technology (2 ed., pp. 397-431). Mahwah, NJ: Lawrence Erlbaum Associates.

The Design-Based Research Collective. (2003). Design-based research: An emerging paradigm for educational inquiry. Educational Researcher, 32(1), 5-8.

U.S. Department of Education. (2005). Distance education courses for public elementary and secondary school students: 2002–03: National Center for Education Statistics.

Uribe, D., Klein, J. D., & Sullivan, H. (2003). The effect of computer-mediated collaborative learning on solving ill-defined problems. Educational Technology Research and Development, 51(1), 5-19.

van den Berg, E., Jansen, L., & Blijleven, P. (2004). Learning with multimedia cases: An evaluation study. Journal of Technology and Teacher Education, 12(4), 491-509.

Visser, L., Plomp, T., Amirault, R. J., & Kuiper, W. (2002). Motivating students at a distance: The case of an international audience. Educational Technology Research and Development, 50(2), 94-110.

Wang-Chavez, J., Branon, R., & Mikolaj, P. (2000). Facilitating web-based instruction: Formative research on improving an online undergraduate business course. Paper presented at the Annual Proceedings of Selected Research and Development Papers Presented at the National Convention of the Association for Educational Communications and Technology, Denver, CO, October 25-28, 2000.

Wilhelm, K. H. (1997). Sometimes kicking and screaming: Language teachers-in-training react to a collaborative learning model. The Modern Language Journal, 81, 527-542.

Winn, W. (2002). Current trends in educational technology research: The study of learning environments. Educational Psychology Review, 14(3), 331-351.



� Large segments of users access e-mail via popular Web-based e-mail services such as Hotmail, Yahoo, and now Google’s Gmail.  Even those who use client-side applications such as Microsoft’s Outlook, use the default option of viewing e-mails as Web pages.


� Note that this does not necessarily mean communication between all members of the space.  Chunking of large groups into smaller more cohesive groups has long been a practice in online learning spaces and new technologies such as social networking applications (i.e., Friendster) actually construct flexible barriers that inhibit communication at some level.


� GDSS uses asynchronous textual communication with a shared file system to work on documents collaboratively.


� EMS is a type of video conferencing with a shared file system to work on documents collaboratively.


� Tapped In is an online collaborative environment that provides both virtual classroom and personal space for teachers and learners to use.





