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Introductory Exercise

Examine the six questions below. Assume you are a student in classes where these questions would be appropriate. Rank the questions from easy to most challenging based on the character of the question (where 1 is easiest, 6 is hardest). 

A. Which one of the following values approximates best to the volume of a sphere with radius 5m?

a) 2000m³      b) 1000m³   c) 500m³  
 d) 250m³   e) 125m³

B. How successful were recent income tax cuts in spurring economic growth?

C. What is the capital of Maine?

D. How would you restructure the school day to reflect children’s developmental needs?

E. Contrast the floor of the Atlantic Ocean with the shape of a bathtub.

F. Which statements in the President’s State of the Union address were based on facts and which were based on assumptions?

Were some questions easier to rank than others? If so, which? 

Were there some questions that were more difficult to separate? If so, which? 

Bloom’s Taxonomy: A Framework for Learning
Over forty years ago, Benjamin Bloom and several co-workers created a taxonomy of educational objectives that continues to provide a useful structure for organizing learning exercises and assessment experiences at all levels of education (Bloom and others, 1956; Anderson and Sosniak, 1994; Anderson and Krathwohl, 2001). Bloom's taxonomy divided cognitive learning into six levels, from lower-level thinking skills such as memorization to higher order thinking that involves the evaluation of information. The taxonomy has been used by instructors in geology courses to guide the development of questions that address a full range of cognitive skills. Each taxonomy level is described briefly below and examples of specific questions linked to each of level are discussed.

	Bloom’s Taxonomy 
	Learning Skill
	Question stems*

	Knowledge
	memorization and recall
	What is . . . ?

Who, what, when, where, how ...?
Describe . . .

	Comprehension
	understanding
	What would happen if . . . ?; 

What does . . . illustrate about . . .?; 

What is analogous to . . . ?

	Application
	using knowledge
	How could . . . be used to . . . ? 

What is another example of . . . ?

	Analysis
	taking apart information
	How does . . . affect . . . ?

What are the differences (similarities) between . . . ?

What causes . . . ?

How does  . .  compare/contrast with . .?

	Synthesis
	reorganizing information
	What is a possible solution for the problem of . . . ?

How would you create/design a new . . ?

How does . . . relate to what we learned before about . . . ?

	Evaluation
	making judgments
	Why is . . . important?

What is the best . . . , and why?

Do you agree/disagree that . . . ?


* from King, A., 1995, Teaching of Psychology, v.22, p. 13-17.
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Bloom’s Taxonomy Exercise

Review the examples of exercises found in the “Developing Interactive Lectures” portion of your workshop notebook.  Rank those exercises according to Bloom’s Taxonomy. 

Place each exercise into one of the six classes (knowledge, comprehension, application, analysis, synthesis, evaluation). Some exercises may display multiple questions that can be ranked at different levels in the Taxonomy. Choose the highest level.

Complete the table below by circling the abbreviation of the appropriate taxonomy level.

	Exercise
	Taxonomy Level

	The Rock Cycle
	K      C      Ap      An      S      E

	Atmospheric Pressure and Condensation
	K      C      Ap      An      S      E

	Earthquake Warning System
	K      C      Ap      An      S      E

	Venn Diagram (Hurricanes vs. Tornadoes)
	K      C      Ap      An      S      E

	Reading Quiz: Coasts
	K      C      Ap      An      S      E

	NEO Concept Map Interpretation
	K      C      Ap      An      S      E

	Groundwater Rubric
	K      C      Ap      An      S      E

	Earth’s Layers Concept Map
	K      C      Ap      An      S      E

	Relative Time Diagram
	K      C      Ap      An      S      E


	This Bloom’s Taxonomy Exercise
	K      C      Ap      An      S      E


One Question Style, Many Uses
Different assessment methods can be used to target multiple levels of Bloom’s Taxonomy. 

	Formative Assessment Methods and Bloom’s Taxonomy

	Bloom's Taxonomy
	Learning Skill
	Learning Tool (Assessment Method)

	
	
	Venn Diagram
	Image Analysis
	Concept Map
	Open-ended Question
	Evaluation Rubric

	Knowledge
	memorization and recall
	(
	(
	(
	(
	(

	Comprehension


	understanding
	(
	(
	(
	(
	(

	Application
	using knowledge
	
	
	
	(
	(

	Analysis
	taking apart information
	(
	(
	(
	(
	(

	Synthesis
	reorganizing information
	
	
	(
	(
	(

	Evaluation
	making judgments
	(
	
	(
	(
	(


Venn diagrams and concept maps are examples of assessment methods can be used in different ways to match with multiple levels of the taxonomy. 

Venn Diagrams

Comprehension – Provide a list of terms to be distributed in a labeled Venn diagram.

Analysis – Provide a labeled Venn diagram and have students identify and place relevant terms.

Evaluation – Take some sample Venn diagrams created by another class and have students rank them and justify their rankings.

Concept Maps

Comprehension – Provide a partially completed concept map and a list of suitable terms for students to place in the correct locations on the map. Degree of difficulty can vary with number of nodes on map and number of blanks. 

Analysis – Create an incorrect concept map that may feature unsuitable terms, leave off some necessary terms, or use inappropriate linking phrases. Ask students how map could be improved.

Synthesis – Provide a concept and have students create a concept map from scratch.

Evaluation – Supply students with multiple concept maps created by other students and have them rank the maps from best to worst and justify their choices.
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