PAGE  

CHAPTER VIII.

Model for Designing OILEs

1. General Principles

Based on the findings from the three cases and from cross-case analysis in this study, I determined some general principles for a model for designing OILEs for teachers. These principles include: 

1. Use various ways of doing inquiry;

2. Develop interactive working environments to engage learners in active learning;

3. Place an inquiry module at the center of the inquiry learning and carefully lead learners to work together in the community of inquiry;

4. Use a structure for inquiry;

5. Develop a nurturing learning environment that guides and scaffolds learners to go through inquiry modules. 

Each principle is described in more detail as follows. 

Principle 1. Use various ways of doing inquiry

Individuals learn in various ways. Learning can occur as a result of reading, listening to and discussing with others, watching, or experiencing.  OILEs focus on learning by doing. They assume that inquiry skills and inquiring minds are not acquired simply by reading, listening, or watching. Rather, by being engaged in the environments, and by taking inquiry modules, criticizing, and designing them, learners can become acquainted with inquiry first hand. Developing inquiry skills and inquiring minds require learners’ active involvement in inquiry itself. Developing the inquiry module and going through the whole inquiry process are the main ways that teachers can improve their knowledge of inquiry. Dr. Bruce said, 

I am not convinced there is any way to teach inquiry other than to create an environment in which students are actively engaged in inquiring. … At some point, you have to say, let the student enter into the messy complex world where they do not know what question to ask, or they do not know what to do next and they have to work that out on their own.

In addition to providing definitions of inquiry and inquiry-based learning (IBL), designers need to promote various ways of doing inquiry. Formal definition is not sufficient for understanding IBL, even though it might be necessary or helpful. Teachers learn about inquiry by seeing experts’ quotes (the Inquiry Page case), examples, video vignettes (the LTTS case), and by actually experiencing (i.e., completing) IBL lessons, and designing some inquiry-based lessons themselves. 

Principle 2. Develop an Interactive Working Environment

Conducting inquiry online is different from doing it in face-to-face situations. Simply transferring information does not motivate the learner to do inquiry. On the web, ways should always be presented to stimulate the learners’ curiosity, to cause cognitive dissonances, to prompt their responses, and for them to give feedback to each other. OILEs need to be “a place for writing as well as for reading” (Dr. Bruce, interview, March 20, 2001). In the OILEs, teachers and students should create inquiry modules, not just use some wonderful modules that someone else has created. Also, when learners are taking an inquiry module, it can be designed to allow learners to articulate their own problem or question instead of using someone else’s (Jamie Kirkley, interview, March 15, 2001). This problem or question might guide the inquiry process. For example, the LTTS has a section in the beginning of the modules where learners can ask their own questions (see Figure 6.8). And they can go back and revisit those questions before they turn in the final product. Another example is to provide an electronic notepad for learners to organize their thinking and for keeping a record for future use. 

Principle 3. Place an inquiry module at the center of the inquiry learning and carefully lead learners to work together in the community of inquiry

A new design might have teachers develop an inquiry module as a short-term goal and also might carefully lead them to work in the community of inquiry. From the curriculum-centered design, in order to motivate teachers doing inquiry in OILEs, it is important to let them take (or design) a curriculum unit using inquiry based learning (let us call this an “inquiry module” to avoid confusion with an inquiry unit of the Inquiry Page or a learning module of the LTTS). Developing an inquiry module is a familiar task for teachers because they develop lessons on a daily basis. The resulting module is relevant to the classroom practice, so it can be easily and effectively used in their classroom. The limitation of this curriculum-centered approach is that it does not continue to grow after the end of a specific professional development program. Therefore, building a community of inquiry is still an important goal in a curriculum-centered design, and there should be a means to make a long-term connection with other teachers and professionals. Therefore, desirable OILEs should have a clear goal to form a community of inquiry and need to provide available tools to implement this. 

The learning environments that include these three main principles are an integrated online learning system. The learning environments might integrate design activities into a learning environment, integrate face-to-face support into an online scaffolding system, integrate community into an individual work space, and integrate technology tools into a learning environment. The resulting environment might be a most conducive place where teachers could develop their inquiry skills as well as learn subject matter contents with the support of facilitators, tools, resources, and community. 

Principle 4. Use a structure for Inquiry

In online situations, inquiry does not occur without careful planning on the part of the designers or teachers. OILEs should provide a visualized inquiry structure and relevant processes or tasks for each phase of inquiry. As I described in all three cases, each case has its own structure for inquiry and supporting environments. The structure of the Inquiry Page is closer to the scientific model than are the others. It shows well the recursive, circular notion of inquiry, i.e., inquiry is a continuing effort, not a one-time activity. On the other hand, the structure used in the Inquiry Page has some limitations. The “Ask” part is short and somewhat decontextualized. It does not seem sufficient to launch inquiry. The “Investigate” part includes several major activities such as designing an inquiry process, setting a hypothesis, manipulating data, and so on. It needs to be divided into several further parts. The “Discuss” part is located between the “Create” and the “Reflection” part. As already indicated, collaboration is critical in every stage of inquiry. Also, even though the visual representation shows the circular process, it does not capture the interactive characteristic of the inquiry process. Therefore, a proposal for a new structure for inquiry should model the inquiry process and guide learners in doing inquiry effectively on the web. 

Principle 5. Develop a nurturing learning environment that guides and scaffolds learners to go through inquiry modules.

In online situations, it is critical to provide a supporting system or a nurturing environment to support learners’ inquiry. When learners take or design an inquiry module, they need to be motivated, supported, facilitated, and guided. As professionals, teachers are busy and not always motivated enough to work in the new environments. Some have limited background knowledge and a low level of technological competencies. They have different interests and different learning styles, and so on. Based on this study and literature review, nurturing environments to support learners are a must. In these environments, human facilitators, resources, and tools should be provided to support learners’ inquiry. 

2. Online Inquiry-Based Learning Model

Based on these guiding principles, I created a model for designing OILEs for teachers. This model for designing OILEs shows its essential elements (Figure 8.1). 

Figure 8.1 Model for designing OILEs (Online Inquiry-Based Learning Model)








The Online Inquiry-Based Learning Model has three levels: an inquiry module, a nurturing environment, and a community of inquiry. The inquiry module is surrounded by various support systems. The goal of learners is to take or design an inquiry module while using the support systems of the nurturing  environment and to become a member of a community of inquiry. 

2.1. Inquiry Module

The structure for inquiry is the core of the inquiry module design. It plays the role of a template for doing inquiry and provides a mental model of inquiry. There are several considerations when building an appropriate structure for inquiry. 

Product- or process-oriented approach

I discussed two different approaches for structuring inquiry in the previous section. The product-oriented structure directs learners to produce something during the inquiry process. Creating something might motivate learners to continue to work and enable authentic assessment. But it does not provide a better mental model for the inquiry process than the process-oriented structure does. The process-oriented structure helps learners develop a mental model of doing inquiry. It might be beneficial to combine the strengths of two approaches. Here are some principles for such a combination: 

· Use a process-oriented approach to guide the inquiry process and to provide a mental model to guide the scientific inquiry process.

· Have learners create a tangible product (e.g., report, chart, presentation, drawing, etc.) as a result of the inquiry process.

· Instead of having learners submit a final product at the end of the process, fashion the process to be incremental, i.e., have the learners create some part of the final product at each stage of the inquiry process. 

Major elements

The model suggests an inquiry structure with five elements: Ask, Design (or Plan), Explore, Construct, and Reflect. As already indicated in the above section, these elements reflect the scientific inquiry process and are similar to those of the Inquiry Page. The following table 8.1 compares each of these models. 

Table 8.1 Comparison of each inquiry structure

	Inquiry Process
	Inquiry Page
	Suggested model
	Note

	Identifying a purpose of learning
	ASK
	Ask
	

	Designing investigation
	INVESTIGATE
	Design (Plan)
	

	Carrying out investigation
	INVESTIGATE
	Explore
	To investigate systematically

	Developing conclusion
	CREATE
	Construct
	To create (an argument or a artifact) by systematically arranging ideas.

	Applying the conclusion to new data
	REFLECT
	Reflect
	

	Analyzing the inquiry process
	REFLECT
	Reflect
	


Here is a brief description of each element of the suggested model:

· Ask – An overarching question/problem or case scenario is provided as a springboard. The springboard should be connected to the learners’ lives and stimulate their curiosity. It consists of an overarching problem/question or case scenario for this module, grade level, author/co-author, and keywords and description for a search engine. Learners may be allowed to articulate their own problem/question.

· Design (Plan) – Learners design their own learning plans and problem solving strategies within a certain time frame. In a team environment, learners discuss roles and tasks for each member. It may include a project management plan or K-W-L (i.e., What you know – what you want to know – what you have learned) sheet.  

· Explore – Exploring is a systematic way of carrying out an investigation. This is a stage for carrying out the learning plan to solve the problem. Learners use their background knowledge, readings, web sites, resources, and open directories to solve the problem. The system or facilitators provide just-in-time help if necessary. 

· Construct – Learners make meaning out of the data, synthesize what they found, and construct new knowledge or create an artifact.  

· Reflect – Learners reflect on their conclusion and on their own inquiry process. They apply their conclusion to new situation and prepare new questions for a next cycle of inquiry. It includes evaluation rubrics, new questions for the next inquiry learning cycle, responses from others, teachers’ note, and so on. 

2.2. Nurturing Environment

In OILEs, scaffolding is essential to developing inquiry skills. It eases the cognitive burden of teachers. It helps them to focus on contents and handle the complex problems, and to move ahead in spite of potential sticking points. The nurturing environment include various kinds of scaffolds: module examples, supplementary tools, resources, and human facilitators.

Module examples

Lesson unit or learning module examples are good models for teachers when they are trying to take existing modules or design their own module. Examples give teachers a hint of how to design an inquiry-based lesson format. Especially for novice designers, examples are critical because they provide them with a starting point. By analyzing the examples, teachers can see an overarching, authentic problem statement, wording, types of activities, assessment issues, etc. 

Supplementary Tools

Supplementary tools help teachers to develop lesson units or learning modules. These tools are indirectly related to inquiry skill development in that they can ease the cognitive burden of teachers and allow them to focus on the content and inquiry. They include templates, rubrics and checklists, and various technology tools. Templates provide an easy way to create a lesson unit or learning module without sophisticated technical skills. 

Rubrics and checklists ensure the quality of the lesson unit or learning module. Rubrics are “an authentic assessment tool which is designed to simulate real life activity where students are engaged in solving real-life problems.” (Available at: http://edweb.sdsu.edu/triton/july/rubrics/Rubrics_for_Web_Lessons.html) Some rubrics allow teachers to score the quality of the lesson. They provide detailed criteria for each main component. For the technology tools, Inspiration software allows teachers to create a visual map, an electronic notepad helps them save their ideas, and a web forum makes online discussion/collaborative work possible. 

Resources

It is important to provide resources to help learners explore without leaving the OILEs. Learners can use their time effectively using the existing resources when they take or design their inquiry module. There are two kinds of resources: generic resources including open directories and specific resources for the particular module. Generic resources can be used in any OILE, but specific resources are used only for a certain module. These resources are helpful for learners to find meaningful parts for solving their problems or for designing their own inquiry module, to collect data to augment their solutions, and to find more relevant resources. 

Since learners’ needs and competencies vary, it is challenging to determine what kinds of and how much resources should be provided. In an online situation, it is oftentimes hard to predict learners’ needs and competencies before the class starts. So, it is important to keep the resources updated and to customize them based on the learners’ needs and competencies. Also, learners should be allowed to select appropriate resources and to add their own resources to the existing ones. 

Human facilitators

The role of human facilitators is critical in developing design skills and thinking skills. According to Hannfin et al. (1999), there are four types of scaffolding to be used with online learning environments: Procedural scaffolding, conceptual scaffolding, metacognitive scaffolding, and strategic scaffolding. It is critical to select appropriate scaffolding at each inquiry stage. By using or combining conceptual, metacognitive, procedural, and strategic scaffolding, human facilitators can help teachers to develop their inquiry skills during their taking or designing an inquiry module.

2.3. A Community of Inquiry

The third level, a community of inquiry, consists of collaborative tools and community support. In online situations, learners depend on synchronous and asynchronous conferencing tools to communicate each other. They support each other in their learning by using the collaborative learning tools. This level is a kind of scaffolding, but it is different in the sense that learners form an extensive, long-term community to support their life-long growth. The community might be formed after learners finish their course and it connects the previous and current learners of the particular course. Hopefully it can be extended to include other professionals who are interested in the particular course or topic. 

3. Summary

By comparing and synthesizing three cases, I identified three main components of online inquiry-based learning environments and I developed the critical characteristics of these components. I also articulated a model for designing OILEs. The three main components identified in this study are an inquiry module, a nurturing environment, and a community of inquiry. The learners can take, critically review, or design inquiry modules with the help of a support system (nurturing environment). During their learning in OILEs, learners follow the structure of inquiry which has five main elements – ask, design, explore, construct, and reflect. The elements reflect the scientific inquiry process and can be effectively used in online situations. These structured inquiry activities are supported by facilitators, resources, and various tools. Equally important is the support from the community. It does not mean only collaborative work or discussion, but also a community of inquiry. When educators work in a community of inquiry, they can be continuously supported by the community, share their works with others, and develop their own inquiry skills and inquiring minds.
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