WCKER/LearningMapR:  A Joint Project of the 
Universities of Oxford [UK] and Waterloo [Canada]

Objectives
The purposes of this document are to:

· Define the mutual objectives of our Oxford and UW project teams, as discussed at our meeting in Waterloo;
· Describe our conceptualization of the LearningMapR process and how this can be incorporated into collaborative work with Oxford;

· Propose next steps toward project objectives.
Background
The WCKER project is a new U.K. project funded by JISC's Distributed E-Learning Programme under the E-learning Tools for Learning and Teachers component. WCKER is a Wizard Construction Kit Extension for RELOAD. The project is led by the Technology-Assisted Lifelong Learning [TALL] group at the University of Oxford, in partnership with the Reload Team [www.reload.ac.uk] and the University of Waterloo. The Reload team is led by Bill Olivier of the U.K. CETIS centre [http://www.cetis.ac.uk].  

Reload is the leading open source tool used to "author and transfer learning objects, in specification compliant format, between authoring and design tools, local and distributed digital repositories, and virtual learning environments" (Olivier, 2003).  While Reload has supported SCORM and LOM compliance since the outset and both have been tested extensively, only the most recent version, v 2.0.1, integrates IMS Learning Design specifications.  This version has not yet undergone rigorous testing. As early members of the Valkenburg Group
, the University of Waterloo team has developed productive contacts with the Reload and CETIS teams, which led to the invitation to participate in WCKER.
Developing Units of Learning and the Learning Design Specification

The IMS Learning Design [LD]
 specification (IMS Global Learning Consortium, 2004) offers tremendous potential for providing sharable, interoperable resources for instructors and instructional designers, in the form of reusable designs for units of learning that meet a wide range of instructional goals.  For this power to be realized, however, more effort needs to be focused on developing conceptual documentation and tools for instructors to use in accessing, adapting, and in further developing such reusable descriptions and designs.  
The IMS LD specification allows us to capture designs for units of learning [UoLs] in machine-readable format, so that any IMS LD compliant learning management system will be able to read and play the design.  The fact that it expands opportunities for re-use of learning designs by enabling interoperability among compliant learning management systems is what makes the IMS LD specification so powerful (Buzza, Bean, Harrigan & Carey, 2004). The true value of an IMS LD Content Package, however, lies in the pedagogical strength of the learning design it instantiates. The specification itself does not help course authors to conceptualize the instructional design process or the pedagogical features of effective instructional units; it merely provides a consistent means of describing those units.  The task of identifying what learners and instructors should do, in what sequence and configuration, to meet a given instructional objective, and the content resources and learning tools they should use to do so is not trivial.  Even recognizing a learning design as appropriate for meeting particular learning objectives and instructional challenges requires considerable pedagogical analysis.  
To fully actualize the potential for teachers to use learning designs that the IMS LD specification enables them to access, they need to know what kinds of learning activities [UoLs] will meet their needs.  A repository of reusable learning designs will not be useful if the user does not know which designs will serve their needs and purposes.  A starting point in supporting users needs to be pedagogically focused: -- it needs to allow instructors to map out their course by identifying instructional challenges and by assessing appropriate uses of class time and independent student learning time, and then provide guidance toward potential solutions, which may be online or face-to-face.
The WCKER project aims to build a user-friendly interface to the Reload content packaging tool by creating a construction kit which can be used to develop wizards to guide teachers through the content packaging and learning design process. The wizards will provide guidance and structure at the initial stages of online course design.  Currently, these wizards assist with structuring content, but do not help instructors to design learning activities through which students can engage with the content.  
The UW team was initially invited to participate in the WCKER project as consultants on Learning Design use. As a result of our first face-to-face meeting, the two groups decided to work together toward mutual objectives, hoping to obtain funding on both sides to support a joint project.  
UW’s Approach to Designing Online Instruction

Current educational literature stresses the importance of a collaborative, task-based approach to instruction, rather than an emphasis on content delivery and individual instruction.  The results of a meta-analysis of 122 studies involving 11,317 learners supported the benefit of online interactions to promote learning within a social context. Historically, however, the most common use of computers by students is for individual work (Lou, Abrami, and d’Appolonia, 2001). As institutions attempt to meet the demand for online courses, many offerings still focus on presenting online content resources, such as lecture notes, with little opportunity for interactions and active learning.  To help instructors with the complex problem of designing pedagogically sound online courses or components of courses, the University of Waterloo developed an instructional design model, referred to as the T5 Model [Salter, Richards & Carey, 2004].  

The T5 model is an approach to instructional design that emphasizes Tasks (learning tasks with deliverables and feedback), Tools (for students to produce the deliverables associated with the tasks), Tutorials (online support/feedback for the tasks, integrated with the tasks), Topics (content resources to support the activities) and Teamwork (role definitions and online supports for collaborative work). Learning tasks require students to engage with the course content to produce a deliverable artifact. The deliverables and feedback to these deliverables are the primary vehicles for learning. A basic principle of the T5 model is flexibility to allow for re-use of learning materials, such as textbooks and learning objects [defined as any digital resource that can be reused to support learning (Wiley, 2000)]. The T5 model guides the instructor in the design of learning activities, supports reuse of resources, and helps make the instructional design and rationale apparent to the students.  
Faculty members learn about and test drive the T5 model through the New Classroom Faculty Series. The Series includes an online component (6 hrs) and two (2-hr) face-to-face coaching sessions.  The stated goals of the Faculty Series are to:
· Support instructors in improving student work through technology enhanced learning, 

· Encourage instructors to consider learning tasks in course design, 

· Identify different ways to use time and space (class time vs study time). 
The New Classroom Series was first offered in November 2001. Since then, more than 200 faculty, staff and librarians have participated in the series at the University of Waterloo. Since completing the series, about 150 of the faculty participants have used the model to some extent to add online components to a course; about 100 are actively using the T5 model to deliver a course with an online component.  By invitation, the New Classroom Series has also been delivered internationally to faculty and instructional designers in Hong Kong, Sri Lanka, Thailand and Australia.  This workshop and the pedagogical approach it encompasses appear to have strong appeal to higher education audiences.  One faculty member notes,
Prior to engaging in this course, I was simply looking for a quick and easy solution to mounting a few handouts, assignments and old exams on a web site. Students in previous course evaluations had requested this.

When I was first exposed to the T5 learning modules, I felt that I was being led along a path that was quite different from my initial goal. I was forced to examine my teaching at a very fundamental level, essentially dealing with the philosophy of teaching and the underlying principles of learning. This lead to some initial irritation and resistance on my part as  I felt my established classroom teaching methods (which until now had been moderately successful) were being threatened.

After the coaching session A, I began to overcome my own resistance and initial aversion to the T5 Model. I was able to look at the creative potential of adopting the T5 methodology to core engineering courses, and using some of the new e-learning tools being offered within the T5 framework of person-centered learning. I expect these insights to lead to better learning opportunities for my future students. 

The Next Step: Mapping a Course with the LearningMapR

The project team at the Universities of Oxford and Waterloo are now advancing the work of WCKER, T5 and the New Classroom within a new course development system called the LearningMapR.  The LearningMapR will:

· Provide a framework for instructors to map out their course;

· Represent a task-based approach to learning;

· Incorporate a strong emphasis on feedback to all tasks;

· Maintain the textbook as an important resource in support of learning tasks;

· Identify different ways to use time and space (class time vs. study time)
· Not require instructors to become experts in instructional design;

· Provide recommendations, exemplars and templates for learning tasks;

The LearningMapR incorporates a process that will allow instructors to develop instructional strategies based on the learning outcomes for a particular UoL.  Specifically, instructors will be able to map out sets of activities for a single Topic, a Unit of Learning or an entire course of study.  They will end up with instructional strategies, activities and content structures that address what they want the learner to know and do for a given Topic, and that are appropriate for the level of difficulty involved.  
According to the LearningMapR model, a UoL is considered to be a subset, or building block, of a complete course of study.  This level of course structure is approximately equivalent to a module, a unit, or a chapter in a text book.  Within each UoL there will be a set of Topics to be covered.  Some combination of Tasks, Tutoring [i.e., feedback opportunities] and Teamwork [collaboration with peers] are designed or selected as the active learning strategy for each Topic.  Figure 1 illustrates the LearningMapR course structure.
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Figure 1  Course structure according to the LearningMapR model.

There are two core components to the LearningMapR.  The first is to help instructors define what they want the learner to know and do with a Topic within a UoL. To provide clear guidance in this definition process, we have chosen the revised version of Bloom’s taxonomy (Bloom, 1956; Revised Bloom’s Taxonomy, 2005) as a theoretical foundation for the LearningMapR (see Table 1).  This model defines six different types of learning objectives based on what learners should be able to do cognitively with the content they are learning.  Since it was first published in 1956, Bloom’s Taxonomy of Educational Objectives has been extremely influential in the research and practice of education and it is likely the most widely used taxonomy today (Slavin, 1997; Clark, 2000).  Within this taxonomy, cognitive objectives are categorized from simple to complex and from factual to conceptual.  [A full description of the Revised Bloom’s Taxonomy is provided in Appendix C.]   We found Bloom’s taxonomy to be useful as a guiding model for designing UoLs because it defines cognitive outcomes of instruction in ways that teachers can usually relate to.  However, we anticipate that future development of a robust authoring system based on the LearningMapR process would allow users to substitute their own selected theoretical models for Bloom’s Taxonomy.
Table 1  Know and Do categories for cognitive outcomes based on the Revised Bloom’s Taxonomy (2005).  [What do you want learner to know and be able to do?]
	1
	Remembering
	Can the student RECALL information?
Remembering previously learned material; recall or recognition; the lowest level of learning outcomes in the cognitive domain.
- Recognize        - List           - Retrieve 
- Describe           - Identify

	2
	Understanding
	Can the student EXPLAIN ideas or concepts?
Grasping the meaning of material; may be translating material from one form to another (words to numbers) or interpreting material by explaining or summarizing; one step beyond simple remembering.
- Interpret                         - Give examples            - Compare
- Paraphrase                    - Summarize                  - Predict consequences
- Organize into Groups, Charts                   -  infer causes                 

	3
	Applying
	Can the student USE the new knowledge in another familiar situation?
Using learned material in new and concrete situations; may include application of rules, methods, concepts, principles, laws, theories.
- Use information             - Implement rules, strategies, principles in new situations
- Solve problems using required skills or knowledge

	4
	Analyzing
	Can the student DIFFERENTIATE between constituent parts?                    Breaking down material into its component parts so that its organizational structure may be understood; may include analyzing relationships between parts.
- Organizing parts     - Attributing motives   - Determining bias or point of view           - Determining how elements fit within a structure 
- Distinguishing relevant from irrelevant parts of presented material

	5
	Evaluating
	Can the student JUSTIFY a decision or course of action?
Judging the value of material (statement, novel, poem, research, report, etc.) based on definite criteria.
- Detecting inconsistencies or fallacies within a process or product  - Critiquing        - Determining whether a process or product has internal consistency                       - Discriminating between ideas     - Making choices based on reasoned argument       - Verifying the value of evidence

	6
	Creating
	Can the student GENERATE new products, ideas or ways of viewing things?         Generating new ideas, planning, designing or producing new processes, products or systems. May involve putting together parts in a new way to formulate new patterns or structure.
- Coming up with hypotheses based on criteria       - Inventing a product                  - Devising a procedure for accomplishing some task     


The second core component of the LearningMapR is helping instructors identify what level of difficulty learners are having with a given Topic. We have developed a simple rubric for instructors to use in estimating level of difficulty (see Table 2).  The “Know and Do” and “Level of Difficulty” components form the building blocks for identifying instructional strategies in the LearningMapR process.   

Table 2  Level of Difficulty categories.
	Level of Difficulty
	Definition

	1
	Students rarely have difficulty with this Topic

	2
	Students sometimes have difficulty with this Topic

	3
	Students often have difficulty with this Topic

	4
	Students nearly always have difficulty with this Topic


Since the LearningMapR tool is based on the pedagogical philosophy and theoretical underpinnings of the T5 model, it is strongly recommended that instructors complete the New Classroom Series before using the LearningMapR tool.  The T5 model facilitates rethinking of the learning process and the roles of instructor and learner. Its emphasis is performance support with a focus on learning activities, supported by content.  Through the LearningMapR, instructors are helped to develop and take “ownership” of these learning activities, which take the form of Tasks, Tutoring and Teamwork.

The LearningMapR is intended to help instructors identify instructional challenges they are currently facing, and to map out task-based strategies for resolving them. Instructional challenges may include students’ struggle with large volumes of information, their being unprepared for class, weaknesses in writing essays and other types of papers, misconceptions or lack of understanding of subject matter, or wide variations in prerequisite knowledge within a class. 
Faculty time is a limited commodity.  Focusing instructors’ efforts toward the support of pedagogy rather than content can lead to a richer class time and advanced learning. In the transition to online instruction, instructors have typically focused their time on moving course content (e.g., PowerPoint slides, lecture notes, lengthy text materials, etc.) into the online environment and/or developing learning objects from scratch.  Textbooks are a powerful kind of reusable content resource that need not be duplicated online. The LearningMapR helps to define how tasks can be developed where the primary learning resource could be the textbook.
This tool emphasizes performance support, rather than content delivery and gives instructors ‘ownership’ of their learning design, supported by the textbook and/or reusable learning objects.  This division of perceived ownership is illustrated in Figure 2. 




Figure 2   Ownership versus Reuse of Instructional components and resources according to the T5 model.  
The LearningMapR will help the instructor decide what needs to be accomplished in class time and what needs to be accomplished in student time. It will provide Task, Tutoring and Teamwork templates and exemplars based on what instructors want the learner to know and do, while taking into consideration the level of difficulty of the content.  The storyboards that are created through the LearningMapR process will be exportable and printable.
To summarize, we see the LearningMapR as unique in its ability to serve as a useful tool for faculty.  By addressing the challenges in the course design process starting from the instructor’s point of view and using language that instructors typically use in describing teaching and learning, the LearningMapR shows its strength.  It does so in that it:

· Displays a map of the pedagogical components of a course of study;

· Recommends pedagogical and content strategies for instructional challenges;

· Takes a non-threatening approach to helping instructors re-think the ways in which they use class time; and

· Uses the textbook a major resource in support of the learning tasks.
LearningMapR Steps
This section describes the logical steps that will be reflected in the prototype LearningMapR application.  A schematic representation of these steps appears in Appendix A.  

The LearningMapR tool will take instructors through six iterative steps, as follows:
1.0  
Define Course Outcomes & Evaluation
2.0

Define Outcomes and Evaluation methods for Unit(s) of Learning

3.0

Define Topic(s) for Unit(s) of Learning

3.1

Define what learners should Know and be able to Do with each Topic

3.2 
Define Level of Difficulty of Topic
4.0 
Review Strategy for Tasks, Tutoring & Teamwork for Topic in each UoL
4.1 
Review Strategy for Content Development for Topic in each UoL
5.0

Analyze UoLs and the entire course to assess and refine pedagogy

6.0 
IMS LD Compliant Output

Step 1.0
Define Course Outcomes and Evaluation

Enter course outcomes
 and methods of evaluation. The course outcomes defined at this point should be quite general and tentative.  Once you have defined the learning outcomes for each Unit of Learning [UoL] in Step 2.0, the course outcomes and evaluation methods can be specified more clearly. 
Step 2.0
Define Outcomes and Evaluation Methods for UoLs
Enter learning outcomes (see Footnote 3) and methods of evaluation for each UoL. The learning outcomes defined at this point should be quite general and tentative. Once you have defined what you want the learner to Know and Do and defined the Level of Difficulty the learner will have with each of the Topics, the learning outcomes and evaluation methods can be specified more clearly. 
Step 3.0
Define the Topics to be covered in each UoL
Enter the titles of the Topics that will be covered in this UoL. The Topics should include references to specific areas or aspects of content to be learned. 
Step 3.1
Define what Learners should Know and Do

For each of the Topics within the UoL define what you want the learner to know and be able to do. From the Know and Do chart select a number from 1 to 6 that best fits what you want the learner to know and do in relation to the Topic.
 
Step 3.2
Define Level of Difficulty of Topic
For each of the Topics within the UoL define what level of difficulty the learner might experience with this topic. From the Level of Difficulty chart, select a number from 1 to 4 that best fits what you anticipate will be the level of difficulty the learner might have with the topic.
 
Step 4.0
Review Task, Tutoring & Teamwork Strategy

Once numbers are selected for the Know and Do and the Level of Difficulty, a recommended strategy for task, tutoring and teamwork for this Topic will be displayed.  [See Appendix B for examples].  The instructor will be able to select from a local repository that provides templates, exemplars and learning designs to help guide them in creating or reusing tasks, tutorials and teamwork activities.  [In future, full-function versions of the LearningMapR tool, the instructor will also be able to select from national and international IMS LD compliant, peer reviewed learning design repositories.]  The selection will be based on what the instructor wants the learner to know and do, plus the level of difficulty for this Topic. 
Step 4.1
Review Content Development Strategy

Once numbers are selected for the Know and Do plus the Level of Difficulty, a recommended strategy for content development for this topic will be displayed.  The instructor will be able to select from a local repository that provides learning resources, such as learning objects, text, and other materials, to help guide them in creating or selecting appropriate content resources for this Topic.  [In future, full-function versions of the LearningMapR tool, the instructor will also be able to select from national and international IMS LD compliant, peer reviewed learning design repositories.] The selection will be based on what the instructor wants the learner to know and do, plus the level of difficulty for this topic.
Step 5.0
Analyze Pedagogical Features of UoLs and Course 
At any point in the LearningMapR, the instructor can review the following aspects of work in progress:

· A course map that displays pedagogical components that have been defined

· Instructional challenges that have been identified

· Estimated amount of effort that will be required to develop particular UoLs
· The relative proportion of class time vs. student independent study time that has been estimated for each UoL

· Learning objectives that may not yet be matched to course and UoL instructional components [e.g., Tasks, Tutoring and Teamwork activities]

· Underdeveloped sections of the course

· Instructional rationale for each component 

Step 6.0
IMS LD Compliant Output
In the long-term vision, a full-function version of the LearningMapR IMS LD database will house units of learning that can be exchanged, searched and imported into IMS LD compliant learning management systems. The user will be able to export the course as a whole Unit of Learning or sub-Units of Learning from within the course as individual content packages.  IMS LD compliant learning management systems will be able to load and run LearningMapR content packages directly.
In the short term, courses developed using the LearningMapR will be exportable in three formats: a local application file format (for re-editing purposes), as IMS LD Content Packages, and as printable visual storyboards. The storyboards will represent individual map views of a UoL, estimating development time and changes in time & space with respect to class time and student study time.  

Project Deliverables:  A Prototype LearningMapR Tool with a Lightweight Design Process and User Knowledge
In collaboration with the Oxford team we plan to develop a prototype pedagogical design tool that implements the T5 Model of instructional design.  As a “proof of concept” project, we will develop this prototype tool as a first step toward an IMS LD-compliant course authoring system, called the LearningMapR.  To create the LearningMapR prototype, the WCKER tools will be adapted to the development of UoLs that focus on learning activities [referred to as “tasks” in the T5 model], rather than simply structuring content.  Using the WCKER development experience and Reload as the base, we will create a 'teacher-friendly' tool for instructors to create IMS Learning Design Content Packages. 
The LearningMapR prototype will be a tool from which the output is an IMS LD package containing a combination of storyboards, placeholders for content, and learning design templates and exemplars that are chosen from an illustrative set developed for the project.  Because an important feature of the LearningMapR will be recommendations about which topic and task templates or exemplars best fit the learning objectives the instructor defines, the prototype tool will require a data management/analysis capability to assess all the pedagogical decisions made by the user.  
We plan to develop the LearningMapR as an extension to Reload; the shaded area in Figure 3 depicts the scope of this project.  Much like WCKER, the LearningMapR will be making use of Reload's open source libraries to extend and enhance the Reload product.  Our development efforts will focus specifically on building pedagogical tools, and not on other areas that still need industry-wide development attention such as content creation (HTML editors, Quiz generators), visualization, Controlled Vocabularies and networking connections (P2P, Internet). 
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Figure 3   WCKER/LearningMapR project components and scope.
It is anticipated that there will be an IMS LD learning management system available as a run-time environment by the time our tool is built.  The prototype application to be built in this project will be stand-alone, in that no Internet connection will be required and, as such, their will be no live connection to learning object repositories.  This prototype also will not be a content authoring system, in that it will not allow users to edit HTML content, build quizzes or create drop boxes, etc.  There will be no Import from a Content Package allowed in the application – it will allow users to create, save, edit, export and print only.  
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Appendix B:

LearningMapR Steps 4.0 and 4.1

Explanation and Examples
Step 4.0
Review Task, Tutoring and Teamwork Strategy

Step 4.1
Review Content Development Strategy
It is in these two steps of the LearningMapR process where the pedagogical and content development to support learning of a Topic comes together. This is the point at which the instructor is guided through Task, Tutoring, Teamwork and Content Development recommendations based on their defined learning objectives and level of difficulty estimates for the Topic.  They are then presented with Task and Content Development template(s). 
Example 1:  The instructor has decided that, for a particular Topic, they want the learner to recall specific information (Know and Do Level 1: Remembering) and has estimated that students rarely have difficulty with this Topic (Level of Difficulty 1).  
· Step 4.0: The LearningMapR would recommend a Remembering type task and provide a Remembering Task template. Task templates might include quizzes on text material to be learned, or a series of One Minute Summaries, which allow students to recall in their own words the material just studied.
· Step 4.1: Because this Topic focuses on remembering facts and has a Level of Difficulty of 1, The LearningMapR might recommend that the main source of content to support the Topic be the textbook, and that delivery of the content be moved out of class time to independent student study time. 
The Task will help both the learner and the instructor monitor understanding of the topic and access or provide appropriate feedback.  The task gives the learner motivation at making an attempt at understanding the content before seeking feedback. It also allows for the instructor to monitor the learner’s level of understanding and to design appropriate feedback. 
Example 2: For another Topic the instructor has decided that they want the learner to be able to detect inconsistencies or fallacies in arguments and position statements presented (Know and Do Level 5: Evaluating) and has estimated that students often have difficulty with this Topic (Level of Difficulty 3). 
· Step 4.0: The LearningMapR would recommend a series of Evaluating Tasks to help guide the learner through the Topic. 
· Step 4.1: Since this Topic is more difficult for many students and the goal is for learners to evaluate the information, the LearningMapR might recommend content from the textbook, along with an online (videotaped) or face-to-face lecture, followed by a small group discussion or debate.
Appendix C:
Revised Bloom’s Taxonomy

The Taxonomy of Educational Objectives was created by Benjamin Bloom in the 1950's as a means of expressing qualitatively different kinds of thinking. Bloom's Taxonomy has since been adapted for classroom use as a planning tool and continues to be one of the most universally applied models across all levels of schooling and in all areas of study.

During the 1990's, Lorin Anderson (a former student of Benjamin Bloom) led a team of cognitive psychologists in revisiting the taxonomy with the view to examining the relevance of the taxonomy as we enter the twenty-first century.
As a result of the investigation a number of significant improvements were made to the existing structure. Before turning to examples of how the newly revised Taxonomy may be applied, it would be appropriate at this point to make both the revisions and reasons for the changes explicit.Figure1 below describes both the ‘old' and the ‘new' taxonomies:
REMEMBERING
Recognize, list, describe, identify retrieve, name..
Can the student RECALL information?
UNDERSTANDING
Interpret, exemplify, summarize, infer, paraphrase ..
Can the student EXPLAIN ideas or concepts?
APPLYING
Implement, carry out, use..
Can the student USE the new knowledge in another familiar situation?
ANALYSING
Compare, attribute, organize, deconstruct..
Can the student DIFFERENTIATE between constituent parts?
EVALUATING
Check, critique, judge, hypothesize ...
Can the student JUSTIFY a decision or course of action?
CREATING
Design, construct, plan, produce ...
Can the student GENERATE new products, ideas or ways of viewing things ?
	Bloom's Original Taxonomy
	Anderson's Revised Taxonomy

	Knowledge
	Remembering

	Comprehension
	Understanding

	Application
	Applying

	Analysis
	Analyzing

	Synthesis
	Evaluating

	Evaluation
	Creating


Figure 1  The original taxonomy and the revised taxonomy
Some of the more significant changes include changes in terminology, structure and emphasis. Summarizing each in turn:
Changes in Terminology
1. As depicted in the previous table, the names of six major categories were changed from noun to verb forms. The reasoning behind this is that the taxonomy reflects different forms of thinking and thinking is an active process. Verbs describe actions, not nouns, hence the change.
2. The subcategories of the six major categories were also replaced by verbs and some subcategories were reorganized.
3. The knowledge category was renamed. Knowledge is an outcome or product of thinking not a form of thinking per se. Consequently, the word knowledge was inappropriate to describe a category of thinking and was replaced with the word remembering instead.
4. Comprehension and synthesis were retitled to understanding and creating respectively, in order to better reflect the nature of the thinking defined in each category.
 Changes in Structure
1. The one- dimensional form of the original taxonomy becomes a two-dimensional table with the addition of the products of thinking ( i.e. various forms of knowledge). Forms of knowledge are listed in the revised taxonomy as factual, conceptual, procedural and metacognitive. See Learning to think / Thinking to learn (Pohl, 2000) for further information about this.
2 The major categories were ordered in terms of increased complexity. As a result, the order of synthesis (create) and evaluation (evaluate) have been interchanged. This is in deference to the popularly held notion that if one considers the taxonomy as a hierarchy reflecting increasing complexity, then creative thinking (i.e. creating level of the revised taxonomy) is a more complex form of thinking than critical thinking (i.e. evaluating level of the new taxonomy).
Put quite simply, one can be critical without being creative (i.e. judge an idea and justify choices) but creative production often requires critical thinking (i.e. accepting and rejecting ideas on the path to creating a new idea, product or way of looking at things.)
 Changes in emphasis
1. The revision's primary focus is on the taxonomy in use. Essentially, this means that the revised taxonomy is a more authentic tool for curriculum planning, instructional delivery and assessment.
2. The revision is aimed at a broader audience. Bloom's Taxonomy was traditionally viewed as a tool best applied in the earlier years of schooling (i.e. primary and junior primary years). The revised taxonomy is more universal and easily applicable at elementary, secondary and even tertiary levels.
3. The revision emphasizes explanation and description of subcategories.
For example, sub-categories at the Remembering level of the taxonomy include :
Recognizing / Identifying - Locating knowledge in memory that is consistent with presented material.
Recalling / Retrieving / Naming - Retrieving relevant knowledge from long-term memory.

The figure below gives a comprehensive overview of the sub-categories, along with some suggested question starters that aim to evoke thinking specific to each level of the taxonomy. Suggested potential activities and student products are also listed.
	Category
	Sample sentence starters
	Potential activities and products

	REMEMBER

Recognizing
Locating knowledge in memory that is consistent with presented material.
Synonyms: Identifying...
Recalling
Retrieving relevant knowledge from long-term memory.|
Synonyms : Retrieving ….
Naming ...
	What happened after...?|
How many...?
What is...?|
Who was it that...?


Can you name ...?
Find the meaning of…
Describe what happened after…
Who spoke to...?
Which is true or false...?
Identify who….
Name all the....
	Make a list of the main events of the story.|
Make a time line of events.
Make a facts chart .
Write a list of any pieces of information you can remember.
What animals were in the story.
Make a chart showing…
Make an acrostic.
Recite a poem.

	UNDERSTAND

Interpreting
Changing from one form of representation to another
Synonyms:
Paraphrasing…
Translating,...Representing,… Clarifying...

Exemplifying
Finding a specific example or illustration of a concept or principle
Synonyms :
Instantiating… Illustrating...
Classifying
Determining that something belongs to a category (e.g., concept or principle).
Synonyms:
Categorizing...Subsuming...
Summarizing
Drawing a logical conclusion from presented information.
Synonyms :
Abstracting, Generalizing...
Inferring
Abstracting a general theme or major point
Synonyms :
Extrapolating … Interpolating... Predicting … Concluding …
Comparing
Detecting correspondences between two ideas, objects, etc
Synonyms :
Contrasting… Matching ...Mapping...
Explaining
Constructing a cause-and-effect model of a system.
Synonyms :
Constructing models...
	Can you write in your own words? 
How would you explain…?
Can you write a brief outline...?
What do you think could have happened next...?
Who do you think...?
What was the main idea...?
Clarify why….
Illustrate the …
Does everyone act in the way that …. does?
Draw a story map.
Explain why a character acted in the way that they did.

 

 
	Cut out, or draw pictures to show a
particular event.
Illustrate what you think the main idea may have been.
Make a cartoon strip showing the sequence of events.
Write and perform a play based on the story.
Retell the story in your own words.
Write a summary report of the event
Prepare a flow chart to illustrate the sequence of events.
Make a coloring book.
Cut out, or draw pictures to show a particular event. Illustrate what you think the main idea was.
Make a cartoon strip showing the sequence of events.
Write and perform a play based on the story.
Retell the story in your own words.
Write a summary report of the event
Prepare a flow chart to illustrate the sequence of events.
Cut out, or draw pictures to show a particular event. Illustrate what you think the main idea was.
Make a cartoon strip showing the sequence of events.
Write and perform a play based on the story.

	APPLY

Executing
Applying knowledge (often procedural) to a routine task.
Synonyms : Carrying out….
Implementing
Applying knowledge (often procedural) to a non-routine task.
Synonyms : Using..
	 Can you write in your own words?
How would you explain…?
Can you write a brief outline...?
What do you think could have happened next...?
Who do you think...?
What was the main idea...?
Clarify why...
Illustrate the ….
Does everyone act in the way that .... does?
Draw a story map.
Explain why a character acted in the way that they did.
	Construct a model to demonstrate how it works
Make a diorama to illustrate an event
Make a scrapbook about the areas of study.
Make a papier-mâché map / clay model to include relevant information about an event.
Take a collection of photographs to demonstrate a particular point.
Make up a puzzle game.
Write a textbook about this topic for others.

	ANALYSE

Differentiating
Distinguishing relevant from irrelevant parts or important from unimportant parts of presented material.
Synonyms : Discriminating, Selecting, Focusing, Distinguishing,

Organizing
Determining how elements fit or function within a structure.
Synonyms : Outlining, Structuring, Integrating, Finding coherence
Attributing
Determining the point of view, bias, values, or intent underlying presented material. Synonyms : Deconstructing
	Which events could not have happened?
If. ..happened, what might the ending have been?
How is...similar to...?
What do you see as other possible outcomes?
Why did...changes occur?
Can you explain what must have happened when...?
What are some or the problems of...?
Can you distinguish between...?
What were some of the motives behind..?
What was the turning point?
What was the problem with...?
	Design a questionnaire to gather information.
Write a commercial to sell a new product
Make flow chart to show the critical stages.
Construct a graph to illustrate selected information.
Make a family tree showing relationships.
Devise a play about the study area.
Write a biography of a person studied.
Prepare a report about the area of study.

	EVALUATE

Checking

Detecting inconsistencies or fallacies within a process or product.
Determining whether a process or product has internal consistency.
   Synonyms : 
          Testing, 
          Detecting, 
          Monitoring

Critiquing
Detecting the appropriateness of a procedure for a given task or problem.
Synonyms :
Judging
	 

Is there a better solution to...?
Judge the value of... What do you think about...?
Can you defend your position about...?
Do you think...is a good or bad thing?
How would you have handled...?
What changes to.. would you recommend?
Do you believe...? How would you feel if. ..?
How effective are. ..?

 

 
	 

Conduct a debate about an issue of special interest.
Make a booklet about five rules you see as important. Convince others.
Form a panel to discuss views.
Write a letter to. ..advising on changes needed.
Write a half-year report.
Prepare a case to present your view about...

	CREATE

Generating
Coming up with alternatives or hypotheses based on criteria
Synonyms : Hypothesizing
Planning
Devising a procedure for accomplishing some task. Producing
Synonyms : Designing
Producing
Inventing a product.
Synonyms : Constructing
	Can you design a...to...?
Can you see a possible solution to...?
If you had access to all resources, how would you deal with...?
Why don't you devise your own way to...?
What would happen if ...?
How many ways can you...?
Can you create new and unusual uses for...?
Can you develop a proposal which would...?

 

 
	Invent a machine to do a specific task.
Design a building to house your study.
Create a new product. Give it a name and plan a marketing campaign.
Write about your feelings in relation to...
Write a TV show play, puppet show, role play, song or pantomime about..
Design a record, book or magazine cover for...
Sell an idea
Devise a way to...
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� � HYPERLINK "http://www.valkenburggroup.org" ��http://www.valkenburggroup.org�


�See also: Anderson & Wu (2004), Tattersall, Manderveld, Hummel, Sloep, Koper & deVries (2003) and Koper & Olivier (2004).


� [Perhaps implemented using the IMS Reusable Definition of Competency or Educational Objective specification (RDCEO, V 1.0).] 





� In future, full-function versions of the LearningMapR tool the following note will apply: LearningMapR defaults to Bloom’s taxonomy for specifying “Know and Do” outcomes using the cognitive values of Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating. If you prefer other taxonomies or models that your institution has adopted, these can be used in place of Bloom’s. 





� In future, full-function versions of the LearningMapR tool the following note will apply: LearningMapR defaults to its own definitions of Level of Difficulty, from Students rarely have difficulty with this topic,” to “Student nearly always have difficulty with this topic.” If you prefer other levels that your institution has adapted then they can be used in place of the default rubric.





� Retrieved on Feb. 7, 2005 from � HYPERLINK "http://rite.ed.qut.edu.au/oz-teachernet/index.php?module=ContentExpress&func=print&ceid=29" ��http://rite.ed.qut.edu.au/oz-teachernet/index.php?module=ContentExpress&func=print&ceid=29�
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