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Learning Taxonomies 

Purpose:  

· Better defining what we mean by “a student should understand...”

· Better scaffolding assessments to measure level of student understanding

· Better designing rubrics to capture levels of student understanding

Typically, we think of learning taxonomies as a means to define our learning goals for our students and thereby shape the student learning experience.  While this is hugely valuable, the emphasis in our discussion will be on the role that learning taxonomies can serve in assessing student learning.   

First, learning taxonomies can be used to design better assessments.  

· At the most basic level, this means aligning questions on an assignment or exam with a learning taxonomy to ensure that the questions you are asking accurately represent the full range of expected levels of student understanding.  Thus, if you want students to reach level three on Bloom’s taxonomy, you should include questions that ask about knowledge (level #1), comprehension (level #2), and application (level #3).  On multiple choice or short answer this can be relatively straight-forward (though neatly categorizing a question is often tougher than it sounds!).  This approach lets you accurately assess the level of student understanding – both in aggregate for the class and for individual students.

· But learning taxonomies can also be used to structure individual questions or assignments.  Thus, rather than simply asking an open-ended essay question on an exam, students can be guided to develop their answers by moving upward through the various levels of understanding represented in a learning taxonomy.  This approach serves a pedagogical role by helping students understand how to organize hierarchies of knowledge to tackle novel complex problems – e.g. lay out what you know first, then organize into larger concepts, analyze the scenario using these concepts, construct a synthesis argument in conclusion.  But it also facilitates assessing student understanding by making the limits of their understanding clearer to you (and to them) than it often is when attempting to parse out more unstructured answers.

Second, learning taxonomies can be used to help design high quality rubrics for assessment and research purposes.  The original Bloom’s taxonomy is perhaps less useful for this purpose – or at least you have more legwork to do if you chose it – but several other rubrics included on the following pages (including the well-known “six facets of understanding” from Wiggins and McTighe) give a good sense for how learning taxonomies can be developed into rubrics.  Importantly, these rubrics also implicitly acknowledge that student learning (and hence learning taxonomies) should not be seen as linear – i.e. students can be working on “application” before “knowledge” is complete.  These rubrics can be critical assessment tools for evaluating more complex assignments or student portfolios.

Bloom’s Taxonomy

The origin of it all was Bloom’s Taxonomy that attempted to unpack the elements of understanding in a relational hierarchy (shown below progressing from simplest to most complex).  The initial focus was strictly on cognitive aspects of understanding. 

	Bloom’s cognitive learning taxonomy:

	Knowledge

Comprehension

Application

Analysis

Synthesis 

Evaluation


(Bloom, B.S. (ed.) (1956) Taxonomy of Educational Objectives, the classification of educational goals – Handbook I: Cognitive Domain New York: McKay)

There is an implied hierarchy at work here such that a broad knowledge base leads to comprehension of a smaller subset of the knowledge, etc…  This is represented well in the schematic below (from http://www.learningandteaching.info/learning/bloomtax.htm)
[image: image1.wmf]
Bloom’s taxonomy is the most widely used and has been given clarity and utility by the efforts of many who have provided a list of verbs that would characterize the types of questions teachers can ask to elicit different levels of understanding.  Of course, the context of the verb in the question is critical and thus the placement of any given verb in the list is always problematic.  One of my favorite sites (http://www.teachers.ash.org.au/researchskills/dalton.htm - I have included as a pdf on the next two pages) tries to solve this problem a bit by also including question stems.  The manner in which the material was taught in relation to the question asked will profoundly impact the level of understanding required by students to answer the question – e.g. an “Application” question might be simple knowledge if you specifically taught the application – so use with care.  

Later efforts by Bloom and others led to the introduction of a richer notion of understanding that included not only cognitive but also affective (emotion, motivation, engagement) and metacognitive (self-awareness, reflection, strategic) dimensions of understanding.  One version of this (again hierarchical progressing from simplest to most complex) is shown below:

	Bloom’s affective learning taxonomy:

	Receiving

Responding

Valuing

Organizing

Internalizing


(Kratwohl, D.R., Bloom, B.S. and Masia, B.B. (1964) Taxonomy of Educational Objectives, the classification of educational goals– Handbook II: Affective Domain New York: McKay )
Further work led to a an effort to tweak the cognitive dimensions (they now appear as verbs and prioritize the ability to create as the highest level of understanding) and to overlay this against a new dimension that sought to dissemble knowledge into various categories.

	Revised Taxonomy (Anderson & Krathwoll, 2001):

	The Knowledge Dimension
	The Cognitive Process Dimension

	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create

	Factual Knowledge
	
	
	
	
	
	

	Conceptual

Knowledge
	
	
	
	
	
	

	Procedural

Knowledge
	
	
	
	
	
	

	Meta-Cognitive

Knowledge
	
	
	
	
	
	


Anderson, L.W., & Krathwohl, D.R. (eds.) (2001). A Taxonomy for Learning, Teaching, and Assessing: A Revision of Bloom's Taxonomy of Educational Objectives. New York: Longman
Wiggins and McTighe’s Six Facets of Understanding

Many of us are already familiar with Wiggins and McTighe’s classic text Understanding by Design book that focuses on the principle of backward design in curriculum design, teaching, and assessment.  One of the central features of the book is their version of a learning taxonomy that the term the “Six Facets of Understanding”.  The key innovations of this rubric are: (1) the integration of all three dimensions of learning, and (2) overlay with a rubric that eliminates the hierarchy of Bloom to acknowledge that each facet can be performed at different levels of accomplishment.

	FACET
	Explanation
	Interpretation
	Application
	Perspective
	Empathy
	Self-Knowledge

	(High)
	Sophisticated
	Profound
	Masterful
	Insightful
	Mature
	Wise

	
	In-depth
	Revealing
	Skilled
	Thorough
	Sensitive
	Circumspect

	
	Developed
	Perceptive
	Able
	Considered
	Aware
	Thoughtful

	
	Intuitive
	Interpreted
	Apprentice
	Aware
	Developing
	Unreflective

	(Low)
	Naïve
	Literal
	Novice
	Uncritical
	Egocentric
	Innocent


A more detailed version of this rubric that comes from the book is given on the next page.

Shulman’s Table of Learning:

An additional intellectual move with learning taxonomies is taken by Shulman in “Making Differences: A Table of Learning” in which he recognizes the cyclical nature of the facets of understanding (Shulman, L.S. in Change November/December 2002, 34:36-44.
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And for a final version we turn to Curtis Bennett and Jackie Dewar in which they foreground the affective components to understanding – an inversion of the Wiggins and McTighe facets (Conference on Research in Undergraduate Mathematics Education, 2007).

Engagement and Motivation





Commitment and Identity








Knowledge and Understanding








Performance and Action








Reflection and Critique








Judgment and Design
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