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Valid and Reliable Assessment
Taxonomy Levels

What is a taxonomy? 
Division into ordered groups or categories

Bloom’s Taxonomy

	Cognitive Level
	Description
This level of Bloom’s Taxonomy focuses on …
	Samples of Appropriate 
Behavioral Verbs

	Knowledge
	Remembering facts, terms, or other specific knowledge by retrieving from long-term memory
	Count
Define
Describe
Draw
Find
	Identify
Label
List               Locate
Name
	State
Recall
Recite
Record 
Tell

	Comprehension
	Understanding and constructing meaning from oral, written, and graphic communication
	Clarify
Classify
Compare
Contrast
Describe
Exemplify
Explain
	Extrapolate
Give examples Identify Illustrate
Infer
Interpret
Outline
	Paraphrase Report
Represent
Restate
Summarize Tell
Translate

	Application
	Using or carrying out a procedure in a novel, concrete situation
	Apply
Carry out
Compute 
Demonstrate
Dramatize
	Draw 
Execute
Illustrate 
Implement
Prepare
	Select
Show
Solve
Transfer
Use

	Analysis
	The ability to break down a whole into parts and understand the role of each part, the relationships among the parts, and the relationship to the overall purpose or structure
	Analyze
Break down
Characterize
Deconstruct
Deduce
	Differentiate
Discriminate
Distinguish Examine
Infer
	Investigate
Relate
Separate

	Synthesis
	Creating a new form with individual parts; putting elements together to form a coherent whole
	Adapt 
Create 
Design
Develop
Formulate
	Integrate
Invent 
Imagine
Make
Modify
	Perform
Plan
Predict Produce Propose

	Evaluation
	Making judgments based on criteria
	Argue
Assess
Choose
Conclude
Critique
	Decide
Evaluate
Judge
Justify
Predict
	Prioritize
Prove
Rank
Rate
Select



What are some cautions when using Bloom’s taxonomy?
1.  Bloom’s taxonomy may be incorrectly viewed as hierarchical in nature.
2.  Not all learning objectives fit neatly into one category of the taxonomy.
3.  Most words associated with the taxonomy have different meanings in different contexts.
4.  There are other taxonomies of cognitive behaviors besides Bloom’s.
5.  Bloom’s taxonomy addresses the cognitive domain only, not the psychomotor or affective domains.


Unpacking Intended Learning Outcomes
Standards are statements of intended outcomes of students’ learning.  Standards describe not only what students should know, should be able to do, or should value, but also the degree or level at which students should exhibit achievement of such outcomes.  While standards themselves are not the “curriculum” per se, they are the foundation for decisions that educators make about what and how to teach children.  
[image: MCBD10490_0000[1]]Standards can also be deceptively simple.  Oftentimes, what appears to be a straightforward statement about subject matter or skills actually contains nuances in meaning and intent that are vital to a teacher’s—and therefore to a student’s—ultimate understanding of the expectations for learning.  Thus, it is important that teachers be able to unpack curriculum standards to make decisions about what to teach, how to teach that, and how to assess students’ learning of the standard.

When unpacking standards, there are two basic questions, both of which can be answered in multiple ways:
1. What is the intended content? 
2. What is the intended cognitive level of learning?

Content Layers
[image: MCj03252700000[1]]Content is most often thought of as the subject matter to be delivered.  The subject matter that is referred to in a standard is the explicit content, since it is evident simply by reading the standard itself.  However, no content exists in isolation; all knowledge is connected with other knowledge.  People learn, in part, by assimilating new knowledge into their existing understandings.  In other words, we usually need to have prior knowledge of a topic as a pre-requisite to learning more about that topic or before understanding it at a richer level.  When unpacking a curriculum standard, therefore, a teacher also needs to be aware of this implied content knowledge students should have in order to engage in the explicit content of the standard.  Finally, the content of many standards is also often dependent upon certain circumstances or conditions, such as primary sources to be read or materials to be used.  This type of “content” facilitates students’ engagement with the explicit content of the standard.  This can be thought of as conditional content.  In summary, most standards of learning typically contain three content layers: 
· [image: MMj03364800000[1]]Explicit content
· Implied content
· Conditional content.

Cognitive Levels
[image: MCBD19983_0000[1]]Unquestionably, human behavior and learning are inordinately complex, so any attempt to simplify our understanding of them will ultimately fall short in some regard.  Nevertheless, it is helpful to think of learning as a behavior, and to think about the different kinds domains in which people’s behavior can be categorized.  A broadly accepted understanding of behavior characterizes learning as taking place in three distinct domains:  the cognitive domain, the psychomotor domain, and the affective domain.    

[image: MCBD19984_0000[1]]In formal educational settings, such as K-12 schools, the cognitive domain is the focus of learning.  Most teachers are familiar with Bloom’s Taxonomy, which is a tool for classifying various levels of cognitive behavior.  (There are also taxonomies for the psychomotor and affective domains.)  Bloom’s Taxonomy of Cognitive Behaviors consists of knowledge (or “recall”), comprehension, application, analysis, synthesis, and evaluation.  In recent years, others have offered revisions of Bloom’s taxonomy, but Bloom’s taxonomy continues to be a widely accepted and useful model of cognitive behaviors.  Again, the six levels of the taxonomy are, from lowest to highest: 
· Knowledge/Recall
· Comprehension
· Application
· Analysis
· Synthesis
· Evaluation
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The student will:
a) Explain the fundamental principles of consent of the governed, limited government, rule of law, democracy and representative government.  
· Examine and interpret primary and secondary source documents. (CE.1a)  
· Outline the historical roots of the principles the U. S. governmental system.

b) Explain the significance of the charters of the Virginia Company of London, the Virginia Declaration of Rights, the Declaration of Independence, the Articles of Confederation, the Virginia Statute for Religious Freedom, and the Constitution of the United States, including the Bill of Rights.  
· Examine and interpret primary and secondary source documents. (CE1.a)

c) Identify the purposes for the Constitution of the United States as stated in its Preamble. 
· Interpret and analyze primary source documents. (CE1.a)  
· Recall the Preamble to the Constitution and explain its meaning.

d) Identify the procedures for amending the Constitution of Virginia and the Constitution of the United States.  
· Examine and interpret primary and secondary source documents. (CE1.a)  
· Distinguish between relevant and irrelevant information. (CE1.d)  
· Review information for accuracy, separatng fact from opinion. (CE.1e)  
· Demonstrate knowledge of personal character traits that facilitate thoughtful and effective participation in civic life (CE.4a-g)

e) Explain (with historical evidence) and infer that the U. S. government is a constitutional democracy. 	
Unit 1:  “The Historical Roots and Principles of Our Governmental System”



The student will:
a. Differentiate between renewable and nonrenewable resources.
b. Describe the role of local and state conservation professionals in managing natural resources. These include wildlife protection; forestry and waste management; and air, water, and soil conservation
c. Analyze reports, media articles, and other narrative materials related to waste management and resource use to determine various perspectives concerning the costs/benefits in real-life situations
d. Analyze how renewable and nonrenewable resources are used and managed within the home, school, and community
e. Analyze resource-use options in everyday activities and determine how personal choices have costs and benefits related to the generation of waste. 
f. Evaluate the impact of resource use, waste management, and pollution prevention in the school and home environment
ILOs for the “Resource Use and Conservation” Unit (Science 6.9)


	Content
	Cognitive Level

	
	Knowledge
	Comprehension
	Application
	Analysis
	Synthesis
	Evaluation

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Putting our understanding into play...
	What is an idea or skill that you learned about or had strengthened today?

	

	What idea or skill that we used today is most needed by teachers you know?

	

	How could we effectively work with teachers this school year to strengthen their assessment literacy?
	

	What else?



	



Step #1 – Identify the intended learning objectives (ILO) that will be taught and assessed for an instructional unit. Sources of intended learning objectives include the school division’s curriculum guide and the state’s content standards.  The curriculum guide and standards should then be translated into specific, measurable, behavioral objectives.  The standards themselves are often broad statements of intended learning objectives that require further delineation by the school division and teacher.  
Step #2 – Determine the content contained within each intended learning objective.  The content is essentially the “what.”  What is it that students should know and be able to do at the end of the instructional unit? The “what” will include the content explicitly stated in the ILO, the content implicit within the ILO, and the conditions under which the student will engage with the explicit content. 
Step #3 – Determine the level of cognitive demand contained within each intended learning objective.  The level of cognitive demand is the cognitive level at which the student will engage with the content.  This can be determined by an examination of the verb that describes what the student will be doing with the content.  Will they be locating or creating?  These two words require very different approaches to teaching and assessing. A common cognitive taxonomy to provide a framework for cognitive learning is Bloom’s Taxonomy.  Other domains of learning include affective and psychomotor although these domains are usually not the focus of learning in most academic subjects. 
[image: C:\Documents and Settings\Leslie Grant\Local Settings\Temporary Internet Files\Content.IE5\S1AFSHEN\j0403925[1].wmf]Beginning Steps to Creating a 
Table of Specifications:
Creating a table of specifications is only the start to unlocking the potential of this highly useful tool.  Tables of specifications can be used to create assessments that measure what you intend for them to measure, to plan for instruction that aligns with what you intend for students to learn, and to support student learning by connecting assessment results back to intended learning objectives.  
Step #4 – Plot the intersection between the content and level of cognitive demand for each intended learning objective on a Table of Specifications (ToS).  The ToS consists of the levels of cognitive demand across the top row and the list of content down the side in the first column.  Mark the intersection with an “X” (or some other designation).   Now, you have plan for both what you will teach and what you will assess. 
[bookmark: _GoBack]Adapted from: Gareis, C.R. & Grant, L.W. (2008). Teacher-made assessments: How to connect curriculum, instruction, and student learning. New York: Routledge. 

Step #1 – Follow steps for creating a table of specifications. The first step in creating a valid and reliable assessment is to create a table of specifications. These steps include indentifying the intended learning outcomes for the assessment, dissecting the ILOs for content and level of cognitive demand, showing the intersection between content and level of cognitive demand for each ILO on a chart, and assigning emphasis to each intersection. See handout “Steps to Creating a Table of Specifications.” 
Step #2 – Choose the number and type of items appropriate to the content, level of cognitive demand, and developmental level of the students.  Item types include select-response and supply-response items.  Choose the one appropriate to the content as well as level of cognitive demand.  Use variations of select-response and supply-response that meet the developmental needs of the students.  For example, a multiple choice item for a nonreader would include pictures rather than words.  Decide on the number of test items to maximize reliability. 
Step #3 – Develop the items for the assessment.  One of the most fundamental rules in writing items is to ensure that the item actually measures what you intend for it to measure (validity). Pay careful attention to the rules for writing both select-response and supply-response items.  Remember that a poorly written item will NOT yield consistent results due to systematic error built into the assessment (reliability). 
Step #4 – Create the actual assessment with like item types together, paying careful attention to layout and specific directions for each section.  The layout of an assessment can impact the results. An assessment that is confusing to students will result in inconsistent results.  Place all matching, true/false, multiple choice, short answer, etc. items together.  For each section of the assessment, write specific directions so that the student knows what to do.  The assessment should be neat, with plenty of space to distinguish the beginning of a new item and space for responses which are developmentally appropriate. 
Step #5 – Create a scoring key for the items on the assessment.  The scoring key should be developed before the assessment is administered. Point values for each item should be assigned and this information should be shared with older students.  For supply-response items such as short answer, performance-based items, and essay items, a scoring rubric should be developed that is appropriate to the task and is clear enough that any trained individual could apply the rubric and get consistent results.  Types of scoring rubrics include a checklist, a holistic rubric, and an analytical rubric. 
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