
Open Education Resources
An MICDL Brief
Linking theory, research findings, and educational practice

Focus

A study was recently conducted in Maine secondary schools that focused on skills and strategies necessary for teachers to find, access, and use Open Education Resources (OER) to support the learning and teaching of critical topics for success in algebra. 

Background

The term Open Education Resources or OER refers to digitized materials offered freely and openly for educators, students and self-learners to use and re-use for teaching, learning and research. OER includes digital learning materials, content, tools, and implementation resources. The use of OER in higher education (http://www.hewlett.org/news/oer-overview) has grown considerably as is evidenced by the number of sites with resources and open course materials, but very little is known about the use of OER in K-12 settings and its potential impact on transforming teaching and learning. 

Context

The project took place during the 2008-2009 school year with teachers of algebra. Of the 20 project participants, 16 were high school teachers and 4 were middle school teachers, 16 had over five years experience teaching Algebra I, and 16 reported they felt they had intermediate or better technology skills. Most of the high school participants in this project had access to classroom sets of computers on carts, while all the middle school participants had a 1-to-1 laptop to student ratio (as is the case in all Maine middle schools).

Findings

The findings from this project provide preliminary evidence of the effectiveness in introducing OER in 7-12 classrooms through teacher professional development, and suggest preliminary design principles for teacher professional development with OER in K-12 settings. These findings, although promising, are based on a single small-scale and short-term (less than one school year) exploratory research project. The evidence from the project suggests that:

1. A specific model of professional development with the use of OER and technology (see details at end of this brief) can promote the use of OER, new technologies, and new related pedagogical strategies by teachers, including teachers who self-identify as “traditional” and may otherwise be slow to adopt pedagogical changes. More specifically, this model of professional development with the use of OER and technology can help teachers improve their competency in using instructional software, including integrating computers into lessons, and can increase their frequency of using computers for activities including providing classroom instruction and conducting Internet searches that contributed to lesson plans and curriculum design.

2. A crucial feature of the professional development model appears to be the provision of ongoing personalized support that addresses teacher needs and concerns by a person with a high level of competency with the content, pedagogical practices in the content area, and the use of the technology while teaching the content. (This may have been particularly important to the progress of the teachers with the least competency in these areas.) 

3. It appears that one reason the project was successful was that in trying to help teachers learn to implement OER, it started with the selection of a content area (math) and then focused on pedagogical and technological strategies and resources, rather than starting with either pedagogy or technology.

4. The major barriers to expanding teacher use of OER appear to be the same types of barriers teachers face with any new curriculum or other change in their teaching practice.

5. Merely introducing teachers to OER materials, even when matched to their curriculum and student needs, is insufficient to promote use of the resources in the classroom or any other changes in teacher instructional practices. 

6. Changes in teacher practices can act as a catalyst for changes in teacher thinking and beliefs regarding the use of instructional technology and OER.

Links with Existing Theories, Frameworks, and Conceptual Models

Technological Pedagogical Content Knowledge (TPCK)
As mentioned earlier, efforts to implement OER seem to benefit when they are organized from the beginning around a content domain, followed by a focus on the selection of appropriate pedagogical and technological strategies and resources. Mishra and Koehler (2006) have developed a conceptual framework called “technological pedagogical content knowledge” or TPCK that ties these elements together. This framework holds that good teaching involves skillful integration of three distinct but interconnected types of knowledge – technological knowledge, pedagogical knowledge, and content knowledge. These three types are important both separately and in every possible combination with each other. As mentioned earlier, an important preliminary finding from this project is that teachers whose content knowledge and/or pedagogical knowledge may be challenged in a particular content area seem to benefit greatly from support provided by someone who is strong in all three types of knowledge in that content area, but we strongly suspect that such teachers would benefit very little from similar support provided by someone who is strong in “generic” technological or pedagogical knowledge that is not directly connected to that content area.

Concerns-Based Adoption Model (CBAM)

Another conceptual framework that seems highly applicable to this project is the Concerns-Based Adoption Model, which was originally conceived by Dr. Frances Fuller and was further developed by other researchers (Hall, Wallace, & Dossett, 1973). The CBAM model seeks to explain, describe, and predict probable learner concerns and behaviors during a process of change, such as a teacher professional development program. The model contends that learners develop along a predictable sequence in their feelings/concerns and skills as they learn about and adopt new learning. CBAM has seven stages of concern, which can be simplified to three basic levels or categories of concern: Concern for Self, Concern for Task, and Concern for Impact. 

CBAM Basic Levels of Concern
	Basic Level
	Description
	Typical Questions/Concerns

	A. Concern for Self

(stages 1 & 2)
	Focus is on adequacy and personal implications, such as how changes will affect and reflect on one’s own priorities, schedule, habits, and perception by others.
	What is it?

How will this affect me?

Can I really do this?

What if I can’t do this well?

	B. Concern for Task

(stage 3)
	Focus on resources and methods, including resource functionality, implementation strategies, and organizational and resource management issues.
	What am I supposed to do?

How does this work?

What comes first? Next?

How can I organize this efficiently?

How can I fit this in, considering my other responsibilities?

Who can help me do this?

	C. Concern for Impact

(stages 4-6)
	Focus on outcomes and implementation improvements, or using the innovation to make connections across additional resources or colleagues.
	What difference does this make?

How can this work better?

How will this affect other initiatives?

What will I be able to do that I can’t do now?

How can I use this to collaborate more meaningfully with others?

How can I get feedback on ways to improve implementation?


Learners can express concerns from more than one basic level at the same time. However, the CBAM model as expanded by Hall, George, and Rutherford (1977) contends that most learners express concerns at varying intensities and, when the level of intensity or primary focus of concerns is considered, learners progress sequentially through the three CBAM basic levels.

Applying CBAM to this project, the qualitative data from the pre-project interviews and initial summer professional development evaluations suggested the majority of teachers were expressing concerns primarily in the Concern for Task level of CBAM - increasing personal comfort using OER, determining how best to integrate OER with current curriculum, and developing technology management strategies. Left unaddressed, it seemed likely these concerns would have hindered the adopted and use of OER by participating teachers. Only when the professional development focused on helping teachers gain greater expertise and confidence with the technology first, did teachers begin to use OER in changing their practice. The expressed concerns also suggested an ongoing need for mediated support.

Zone of Proximal Development (ZPD)

A related applicable conceptual model is Vygotsky’s Zone of Proximal Development. In short, ZPD theory states that every person can do some things alone and can’t do some things at all (even with help), but between those two extremes a person can do many things with the support of a “more knowledgeable other”, and these things define the person’s Zone of Proximal Development. With such support, the person gradually becomes able to do more things alone, and things that were completely beyond reach before move into the person’s Zone of Proximal Development. The educational concept of “scaffolding” is a direct descendent of ZPD, and phrases such as “stretching learners” and “providing the just-right level of challenge” are closely related. This concept applies to students (where the teacher is usually the more knowledgeable other), and for providing professional development to adult learners. The support provided by professional development facilitators in this project, together with the face-to-face and online communities that participants took part in, were all part of the community of more knowledgeable others that was crucial to the participants’ progress.
Four Tiers of OER Use and Creation

OER materials are associated with “remixing”, i.e., the creation of new materials by subdividing, modifying, and recombining existing materials into new forms. This general definition is too imprecise for use in research and teaching practice - effectively, every use of OER can become a remix under this definition. During this project, four distinct tiers of OER were identified and used to help frame the professional development:

Tier 1: Reuse

Teachers reuse existing OER as-is in their classrooms. In the professional development within this project, “reuse” corresponded to the source materials presented to participating teachers that were ready to use without recontextualization or modification.

Tier 2: Light Remix

Teachers search for, identify, and tag available OER materials for use in their classrooms. While the materials themselves remain unmodified, their analysis and recontextualization via tagging and assembly into new groupings by teachers constitutes a light form of remix, which encourages teachers to take ownership of the materials, rather than viewing them as an external resource. In the context of the professional development delivered for this project, this ”light remix” tier was presented to teachers via instruction in searching and tagging strategies on Delicious, the shared bookmark service.

Tier 3: Heavy Remix

Teachers take existing OER materials, and modify them for use in their classrooms, adjusting the original content to better serve their needs. This level of use requires that teachers have access to tools that effectively make such modifications possible, and receive instruction in the use of these tools. In the context of this project, teachers were provided with instruction both in the use of GeoGebra as a tool for the modification of existing resources, and in wikis as a framework for hosting and sharing the modified resources.

Tier 4: Creation

Teachers create OER materials from scratch, using tools appropriate to the task, i.e., that generate content that can be distributed and freely modified by other third parties. In the context of this project, teachers were provided the necessary instruction to create new resources using GeoGebra, and were provided team-oriented projects within which they could create these resources.

It is important that all teachers have access to a range of possibilities for the use of OER materials in their classrooms, ranging from their simple reuse to more advanced modification and creation of materials, and be encouraged to seek and create resources for teachers and students alike. It is also important that all four tiers be explicitly included in professional development planning and delivery. Not all teachers will effectively engage in all four tiers, and projects that are based upon an expectation that they do so are likely to fail. In the context of this project, all teachers engaged in Tier 1 to some degree, but higher tiers were accessed progressively less frequently. 

Four Types of OER Networks

OER explicitly requires a social community for its ongoing development and sustainability. Unlike traditional textbook publishing, which follows a strict one-way producer-consumer relation, OER consumers (or at least a significant portion of them) are also producers - the "ecosystem" is unsustainable otherwise. A significant portion of the professional development in this project involved making sure that teachers understood this, and that they should not view the resources identified as simple equivalents of traditional textbooks, but rather as "tokens" of exchange and participation in a social economy. 

During this project, four distinct types of OER Networks were identified and used:

1. School-based Face-to-face Networks (within a school building);

2. School-based Online Networks (within a school building but through the Internet);

3. Cross-school On-line Networks (across identified school communities)

4. Universal Online Networks (an unidentified pool of participants from anywhere in the world)

It is important to foster all types of these networks. The school-based networks allow for rapid and strong adoption, use, and tailoring of OERs to the school needs. These in-school support networks are particularly critical for the successful use of OER, which typically does not come pre-packaged with the explicit content and pedagogical connections of more traditionally produced materials. However, the remote networks are no less important to the overall medium- and long-term value of the materials. The longer-range connections provide a wider flow of critiques, recontextualizations, and modifications of the materials, and an influx of altogether new materials. Online networks should not be assumed to be the province of the most pedagogically and technologically experienced teachers, but rather promoted as an even more essential resource for their less-advanced colleagues. 

Content of the Professional Development Model

The skills addressed during the professional development included developing a working definition of OER and its potential, gaining knowledge of and access to key OER repositories, and acquiring the search skills needed to locate resources and tools within these repositories. During the hands-on activities participants utilized the advanced search features to find, collect, and organize resources relevant to their learning and teaching needs, particularly targeting topics that students struggle with in Algebra I. They also “tagged” these resources, meaning they attached keywords to the resources that would enable them (and others) to easily find these resources again. Participants located various learning objects such as mathematics lesson plans, interactive online applets, and math software, and developed their own lesson plans using these resources. Among the tools incorporated in the professional development was the open educational resource, GeoGebra (http://www.geogebra.org). GeoGebra was chosen due to its alignment with algebra content, interactive and graphical features, and ease of use in the creation of new learning objects and applets related to algebra and other topics. 

Format and Process of the Professional Development Model

The professional development included face-to-face sessions, an online learning environment, and on-site support. Participants received two full days of summer face-to-face professional development in August 2008 using OER to teach algebra concepts, as well as related instructional strategies and tools. A website and a wiki was created for the project to cultivate a professional learning community, provide continued access to resources, and facilitate moderated online discussions and the development and sharing of OER. In addition, the existing GeoGebra user forum and GeoGebra Wiki were available for participant use throughout the project.

The teachers had time to introduce OER in their classroom instruction before reconvening in November 2008 for one more day of face-to-face professional development. During this session, teachers shared the strategies they had been using and new learning focused on the remix, modification, and creation of OER. Additionally, a professional development facilitator met with teachers for site visits over the course of the project; the site visits included a classroom observation or demonstration lesson and individualized support. All participants asked for individual support from professional development facilitators and staff to enhance or extend the use of the resources beyond what they were able to accomplish on their own, even with access to online support resources, user forums, and discussion groups. The mediated support provided by project staff included: a) enhancing and refining teachers’ search strategies; b) assisting them with more advanced use of tools; c) providing access to reference materials and user guides; d) assisting them in modifying and remixing available resources including GeoGebra applets; and e) and assisting them by connecting them to other participants working with similar or the same resources. While the access to all of these supports and resources was available online, participants asked for and needed additional mediated support to utilize them effectively.

Credits

This project was conducted by MICDL with researchers from the Center for Education Policy, Applied Research and Evaluation (CEPARE), the Educational Development Center (EDC), and Hippasus. It was funded by the William and Flora Hewlett Foundation and State of Maine, Department of Education.  FMI, visit www.mainelearns.org.

1

