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Abstract 
 

This paper was intended to give a further revision to Anderson 's [revised] Blooms' taxonomy (2001).  The 
rationale is that a two-dimensional representation is required and other related information should be added.   
Therefore, the aim of this paper was to: 1) present Anderson’s revised taxonomy as a match to Bloom’s taxonomy, 
2) summarize the results of an analysis of Anderson and Krathwohl’s revision of Bloom’s Taxonomy, 3) provide a 
further revisions and 4) share a new diagram of a revision to the [revised] Bloom’s Taxonomy. 

 
Introduction 

 
In early 1940’s, the cognitive researchers and psychologists had stated based on cognitive and human 

information processing theories that human’s mind applies different mental processes while he or she manipulates, 
insights, stores, and retrieves information (e.g., Darwazeh, 1994, 1995, 2004, 2011, 2013; Gagne, 1977; Guilford, 
1956; Lindsay & Norman, 1977; Piaget, 1952; Rothkoph, 1966; Rumelhart & Ortony, 1977; Wittrock, 1974a, 
1974b).  These mental processes differ in terms of types such as memorization, comprehension, discrimination, 
analysis and the like, and also in terms of level of difficulty, such as simple, medium or complex levels. 

One of the most prominent instructional psychologists who tried to apply the cognitive principles in the 
field of instruction was Benjamin Bloom.  In 1956, Bloom and his associates published a taxonomy of educational 
objectives in a cognitive domain.  Bloom and his associates classified different forms and levels of learning based on 
mental processes that students involved in while they learn.  However, after almost six decades of using Bloom’s 
original taxonomy, some educators have begun to wonder whether the taxonomy still valid to this age which 
characterized of a lot of research and studies on intellectual skills and human thinking and learning.  One of those 
educators was Lorin Anderson  ( www.tandfonline.com ).  Anderson and Krathwohl (2001) revised Bloom’s 
taxonomy to be more adaptive to our current age by proposing another taxonomy that will meet curriculum 
designers, teachers, and students' needs more better than the Bloom’s one.  However, based on a thorough 
assessment, the author contend that Anderson and Krathwohl’s (2001) revised Bloom’s taxonomy still fails to match 
with what the cognitive psychologists had found recently related to types and difficulty levels of mental processing 
(e.g., Darwazeh, 1995, 2011; Darwazeh & Branch, 2015; Lindsay & Norman, 1977; Merrill, 1983; Reigeluth & 
Darwazeh, 1982; Tuckman, 1992; West, Farmer, and Wolff, 1991).   

Accordingly, Darwazeh (Darwazeh & Branch, 2015) have made a revision to Anderson's [Revised] 
Bloom's taxonomy based on an extensive review of the literature in cognitive psychology and information 
processing theory.  But, after receiving responses and thoughts from their attendees during last year’s roundtable 
discussion at 2015 AECT, and based on a further review of the literature in cognitive and information processing 
theory (e.g.,  Lindsay & Norman, 1977; West, Farmer, and wolff, 1991; Gagne, 1977; Gagne and Driscoll, 1988; 
Merrill, 1983) Darwazeh expanded the revision to Anderson revised Bloom's Taxonomy.  

Therefore, the aim of this paper was to provide further revisions to Anderson's revised Bloom's Taxonomy. 
 

Anderson’s Revised Taxonomy as a match to Bloom’s Taxonomy 
 
Anderson in 1990, a former student of Bloom, updated and revised the taxonomy reflecting 
relevance to 21st century work for both students and teachers as she said (Anderson & 
Krathwohl, 2001).  Anderson changed the taxonomy in three broad categories: terminology, 
structure and emphasis (Forehands, 2005).  Anderson modified the original terminology by 
changing Bloom’s categories from nouns to verbs.  Anderson also renamed the knowledge 
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category into remember, comprehension into understanding and synthesis into create 
categories.  In addition, Anderson changed the order of synthesis category and put it to be at 
the top the triangle under the name of Create (Taylor & Francis, 2002).  Thus, Anderson and 
Krathwohl’s (2001) revised Bloom’s taxonomy became:  Remember, Understand, Apply, 
Analyze, Evaluate and Create (See Figure 1). 

 

 
Figure 1.  The Revised Bloom's Taxonomy by Anderson and Krathwohl (2001). 

 
In addition, Anderson and Krathwohl (2001) ( www.learningandteaching.info)  made 

structural changes to the original Bloom’s taxonomy.  Anderson considered two dimensions in her revised taxonomy 
instead of one, a products dimension.  The two dimensions are: 1) knowledge (or the kind of knowledge to be 
learned) and 2) cognitive process (or the cognitive processes to be used in acquiring knowledge).  The intersection of 
the knowledge and cognitive categories form 24 separate cells as represented in Figure 2.  From Anderson’s point of 
view, the Knowledge Dimension on the left side is composed of four kinds:  Factual, Conceptual, Procedural, and 
Meta-Cognitive knowledge.  The Cognitive Process Dimension across the top of the grid consists of six levels: 
Remember, Understand, Apply, Analyze, Evaluate, and Create (See Figure 2). 
 

  The Cognitive Process Dimension 
Remember Understand Apply Analyze Evaluate Create 

Factual Knowledge List Summarize Classify Order Rank Compile 
Conceptual Knowledge Describe Interpret Experiment Explain Assess Plan 
Procedural Knowledge Tabulate Predict Calculate Differentiate Conclude Compose 

Meta-Cognitive Knowledge Appropriate 
use Execute Construct Achieve Action Actualize 

Figure 2. Knowledge and Cognitive Dimensions of Bloom’s Taxonomy as revised by Anderson. 
 

Summary of the Revision to Anderson Revised Bloom’s Taxonomy 
 

Based on an analysis of the Anderson revision of Bloom’s original 1956 taxonomy and an extensive review 
of literature and analyses of studies in the field of cognition and human information processing, Darwazeh  made 
major modifications to Anderson's revision accompanied with justifications (Darwazeh & Branch, 2015).  These 
modifications are summarized as follows: 

1- Moving the meta-cognitive process from the knowledge dimension to the cognitive dimension. 
2- Considering the meta-cognitive process as the most complex level of the cognition dimension not of the 

knowledge dimension like what Anderson claimed. 
3- Dividing remember level into two levels:  facts’ remembrance, and generalities’ remembrance.  
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4- Adding the organizing mental process to the cognitive dimension 
5- Reordering the cognitive process levels by putting the application level after organizing process. 
6- Ranging each level of cognitive process horizontally from simple to complex according to the number 

of items that the learner gets involved in while s/he learns. 
7- Adding the principle type of knowledge to knowledge dimension. 
 

Further Revision to Anderson [Revised] Bloom's taxonomy with justifications 
 
Darwazeh had made a further revisions and additions accompanied with justifications to Anderson Revised 

Bloom's Taxonomy based on thoughts and notes that she received from her attendees during last year’s roundtable 
discussion session at 2015 AECT.  These new additions and justifications are summarized as follows: 

First:  The organizing mental process is not existed in Bloom's taxonomy nor Anderson revision of 
Bloom's Taxonomy.   The author cannot neglect this kind of mental process like Bloom and Anderson did in their 
taxonomies and put it under syntheses, because organizing process has been used by human being from early 
beginning of life beside the analysis process, so it should be added in a different category. 

Second:  Psychologists also had differentiated between organizing and synthesizing processes.  For 
example, West (West et al,  1991, pp. 36-44) defined Organizing as a mental process which requires from the learner 
to chunk, categorize, classify, tabulate, or ordering information according to a certain principle.   Lindsay and 
Norman (Lindsay & Norman, 1977, pp. 304-310), and Reigeluth and Darwazeh (Reigeluth & Darwazeh 1982) on 
the other hand defined  synthesizing as a mental process which requires from the learner to figure out the 
relationship between the learned ideas in the passage and integrate them together in order to see the whole picture.   
Those psychologists also differentiated between the organizing and synthesizing processes in terms of their 
functions.  Organizing process is one  function of the short term memory beside the rehearsal, whereas the 
synthesizing process is one function of the long term memory beside explaining, concluding, connecting, etc., so 
organizing and synthesizing should be separated in two categories.   

Third:  The difficulty level for analysis, organization, syntheses and applications should be replaced.  The 
application process is more difficult to perform than the analysis, organizing and synthesizing processes, so the 
application should come after them.  The reason for that is, the application process defined by either Bloom (1956) 
and Merrill (1983) as the usage of previous acquired knowledge (generalities) in new situations.  We don’t think that 
the learner can use or apply the acquired knowledge in a new, novel, or strange situation unless he or she inspects, 
analyzes, organizes, re-organize, and synthesize its components.  These processes of analyzing, organizing and 
synthesizing will help him or her to see where the previous learned knowledge will fit in a new situation, thus, to use 
and apply them correctly.  

Fourth:  Anderson and Krathwohl (2001) looked at the syntheses process as a creative process, which we 
dispute, because the syntheses process does have a different meaning and definition than creative.  It also is easier to 
perform by the learner than the creation process.  Creation needs from the person to give something new and 
original, whereas, the syntheses needs from the person to see the relationships among the ideas that have been taught 
either horizontally (i.e., among the ideas which have coordinate relationships), or vertically (i.e. among the ideas 
which have super ordinate-subordinate relationships) in order to see the whole picture through comparison and 
contrast (See, Gropper, 1974; Reigeluth & Darwazeh, 1982).  The author also differentiated between two types of 
the syntheses:   a- an internal syntheses in which the learner figure out the relationships between and among the 
individual ideas that have been taught in the text, and interrelate and integrate them together, b- the external 
syntheses in which the learner figure out the relationships among the learned ideas in the text and relate them with 
other external ideas in other texts, subjects or situations (i.e., beyond the subject-matter that have been learned).  The 
author believes the external syntheses is more difficult to perform than the internal one because it needs to see the 
relationship between the learned idea and other external related ideas outside the text.  The internal and external 
syntheses should come before the application process as we mentioned above.  Therefore, the syntheses process is 
considered  to be a prerequisite of application process especially the external syntheses which helps student to see 
how the learned ideas relate to  new and novel situation before  starting to apply them in that situation. 

Fifth:  Another limitation to Anderson’s Revised Taxonomy was ranging the knowledge dimension from 
concrete to abstract starting form factual knowledge, forward to the concepts, then procedures, ending with meta-
cognitive knowledge to be the most abstract knowledge the student can learn (See Figure 3). 
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Concrete knowledge                                                                             abstract  knowledge              
Factual  Conceptual  Procedural  Meta-cognitive  

Knowledge of 
terminology,  

Knowledge  of specific 
details and elements,  

Knowledge of 
classifications and 

categories,  
Knowledge of 
principles and 
generalization, 
Knowledge of 

theories, models, and 
structures,  

Knowledge of subject 
–specific skills and 

algorithm,  
Knowledge of subject-

specific techniques 
and methods, 

Knowledge of criteria 
for determining when 

to use appropriate 
procedures,  

Strategic knowledge,  
Knowledge about 
cognitive  tasks 

including appropriate  
contextual and 

conditional 
knowledge, 

Self-Knowledge 

Figure 3.  The Knowledge Dimension adapted from Anderson and Krathwohl, 2001, p. 46 
 

Gagne (1977) and Merrill (1983) did not consider procedural knowledge (or motor chain) to be more abstract than 
conceptual knowledge ( or verbal chain) rather a less difficult.  In fact, any general knowledge (generalities) could 
be presented on either concrete level or abstract level depending on how the teacher starts to present the information 
first.  If the teacher starts with a tangible specific example of the generalities either for the concept, principle or 
procedure, then the knowledge that the learner is expected to acquire will be on a concrete level, whereas if s/he 
starts with a generality by giving the definition of the concept, principle, or procedure first, then the knowledge that 
the learner is expected to acquire will be on abstract level.  Gagne (Gagne, 1977) in his hierarchical learning theory 
considered the concrete concepts (tangible examples) are less difficult to acquire than the abstract concepts 
(definitions), and the concepts in general are less difficult to acquire than the principles, etc.  The issue here is a 
matter of difficulty level rather than the abstractness itself.  Therefore, the conceptual knowledge is not less abstract 
than the principle or procedural knowledge but less difficult to acquire.  The conceptual knowledge also is not more 
abstract than the factual knowledge but more difficult.  For example, "H2O" as a fact is not less abstract than the 
definition of "table" but is less difficult to remember (See, Figure 3 again). 

Sixth:  Anderson knowledge dimension is missing a major type of knowledge, the principle type or 
relationships knowledge (Gagne, 1977; Merrill, 1983; West, et al. 1991, p. 14-15).  Anderson (Anderson & 
Krathwohl, 2001, p44) put the principle under the conceptual type of knowledge (See Figure 4), which is not true 
according to Gagne’s hierarchical learning theory (Gagne, 1977), Merrill’s Component Display Theory (Merrill, 
1983) and West (West et al. 1991).   The principle is a different type of content beside the concept, procedure, or 
fact. 

Seventh:  Anderson and Bloom named their taxonomies as "educational taxonomies".   The author believes 
that this name doesn't represent what's going on in students' mind nor reflect their learning processes.  So, the author 
prefers to rename educational taxonomy into "Learning Taxonomy" in order to suite what happens in students' mind 
not to express t their education in general. 
 
A Suggested Proposed Learning Taxonomy 
 
 Based on the previous notes, additions, rationales, justifications and modifications, the author proposed a 
new taxonomy under the name "Learning Taxonomy" instead of educational taxonomy.  The new proposed 
hierarchically learning taxonomy had two dimensions.  One is related to Cognitive Dimension, and the other is 
related to Knowledge Dimension.  The cognitive dimension consisted of ten mental processes ranged vertically 
from simple to complex according to the level of difficulty of mental processes, and horizontally ranged from simple 
to complex according to the number of items that the students get involved in while learning.  These mental 
processes are:  facts' remembrance, generalities' remembrance, comprehension, Analysis, organizing, syntheses, 
application, evaluation, creation, and meta-cognition.  Whereas the knowledge dimension consisted of four types of 
knowledge according to Merrill's Component Display Theory (Merrill, 1983).  They are: facts, concepts, principles, 
and procedures (See Figure 4). 
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Simple 

Complex 

Simple Complex 

 
 

 
 

Figure 4. A Suggested Proposed Learning Taxonomy by "Darwazeh" 
 

The intersection of the ten cognitive processes (facts’ remembrance, generalities’ remembrance, 
comprehension, analysis, organizing, syntheses, application, evaluation, creation, and meta-cognition) with the four 
knowledge types (facts, concepts, principles, and procedures) forms a grid with 32 separate cells (See Figure 6).  
Check marks represent that students can exhibit this kind of behavior related to this certain type of knowledge, and 
X marks represent that students can't exhibit. The rationale is that once the facts are a kind of specific information or 
knowledge which can't be generalized to more than one new situations, thus, the student can't comprehend, apply, 
evaluate, or create them.  A learner can remember them on specific level of learning only, but not on a general level. 
The student also can discover the facts but can't create them, because they are existed in the world already. The 
student can also recognize, analyze, organize, re-organize, synthesize the elements of facts either names, symbols, 
dates, labels based on a certain principle.  For example, the student can re-order the list of names alphabetically, 
once recognized and analyzed.  He can also make a connection between their elements.  For example, the student 
can connect between titles of the books and their authors.  Finally, the student can accept the fact either he likes it or 
dislikes it. So he can't evaluate facts, but he can accepted or rejected (See Figure 5).   
  

meta-cognition

Creation

Evaluation

Application

Syntheses

Organizing

Analysis 

Comprehension

Generalities’ Remembrance

Facts’ Remembrance
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Figure 5. Knowledge and Cognitive Dimensions of the Proposed Learning Taxonomy  
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Conclusion 

 
This paper tried to offer a further revisions and justification to Anderson [revised] Bloom's taxonomy.  

Accordingly, the author tried to propose a new diagram of learning taxonomy with more mental processes 
sequenced in a different path in order to be more consistence with human memory's function. 

Therefore, the new proposed leaning taxonomy is intended generally to be used in a broader and 
comprehensive frames by teachers, supervisors, educators, instructors, professional trainers, curriculum planners and 
evaluators who intend to promote students’ thinking and skills, in order to be good thinkers, creators, discoverers, 
builders, and critical thinkers, so they can live productively  and comfortably in the Information Technology Age. 
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