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Abstract 

This paper compares and contrasts some of the most popular taxonomies used in education, including: original 
Bloom’s taxonomy, revised Bloom’s taxonomy, Webb’s depth of knowledge, SOLO taxonomy, Fink’s 
taxonomy of significant learning, Shulman’s table of learning, and Marzano’s taxonomy. After a brief outline of 
each taxonomy, the paper discusses the literature corresponding to their use in education and the taxonomies are 
compared with regard to their treatment of knowledge, cognition, metacognition, higher-order thinking skills, 
affect, and explicit or implied theories of learning underlying each taxonomy. This is followed by a discussion of 
future directions for taxonomies in education. To date, while a few binary comparisons of taxonomies have been 
published, there has been no broad comparison of what may be regarded as the major taxonomies in use in 
education today. This paper represents the first broad examination of taxonomies that have had significant 
impacts on higher education. 
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1. Introduction 

Despite a plethora of educational taxonomies, few studies have compared the attributes of the most common 
ones, such as Irvine’s (2017a) comparison of revised Bloom’s taxonomy to Marzano’s new taxonomy. This 
paper used content analysis (Krippendorff, 2013) to examine some well-known taxonomy in education: Bloom’s, 
revised Bloom, the SOLO taxonomy, Webb’s depth of knowledge framework, Fink’s taxonomy of significant 
learning, Shulman’s table of learning, and Marzano’s new taxonomy. The taxonomies were selected for 
comparison based on their frequency of internet references and the breadth of their application to education. 
Each taxonomy serves a different purpose; was created to address different educational goals; has strengths and 
weaknesses; differs in the treatment of key concepts such as knowledge, cognition, and affect; has had varying 
degrees of application to other areas of education; is based on different theories of learning; and has varied 
degrees of implication for teaching and learning. 

A taxonomy is summarily defined as a “classification into ordered categories” (Dictionary.com, n.d., para. 2). 
Typically, taxonomies consist of non-overlapping categories organized across one or more dimensions; however, 
in addition to categorizing concepts and information, taxonomies help identify or reveal relationships among the 
taxa. Shulman (2004) lists multiple uses of taxonomies—classification systems; elements to be balanced, such as 
the four food groups; lexicon or vocabulary; assessment frameworks; design frameworks; protocols for analysis; 
middle-range theories; checklists; heuristics; mnemonics; ideologies; and moral codes—all elements to be 
played with. 

Taxonomies are ubiquitous in education. In their revision of Bloom’s taxonomy, Anderson and Krathwohl (2001) 
examined 19 different taxonomies. This does not count numerous “special purpose” taxonomies focusing on a 
single aspect of learning. For example, DeBellis and Golding (2006) augmented the seminal work of McLeod 
(1992) to produce a taxonomy illustrating the growth of values, shown in Figure 1. This is a bottom-up, 
hierarchical taxonomy illustrating that values grow initially from emotional responses, which collectively form 
attitudes; aggregated attitudes in turn result in beliefs, and accumulated beliefs result in the devleopment of 
values. 

Another example of a special purpose taxonomy in education is the metacognitive taxonomy developed by 
Meijer et al. (2006), shown in Figure 2. In their metacognitive taxonomy, each taxon includes general as well as 
specific strategies for text-studying and for problem-solving. For example, under Planning, general strategies 
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Table 4. Mathematical well-being (MWB) 

Stage Description 

1. Awareness and acceptance of 
mathematical activity 

 The learner is aware of mathematics as a collection of 
mathematical activities rather than a coherent body of knowledge  

 The learner is aware that the nature of mathematics is different 
than other subjects  

 The learner recognizes that a mathematical activity is different 
from a language or sports activity and it is accepted as a worthwhile 
pursuit  

 The learner feels comfortable in the mathematical learning context 
although the learner is passively accepting of the activity and does not 
seek them out 

2. Positively responding to 
mathematical activity 

 Mathematical activity provokes a positive response 

 Beyond acceptance, the learner welcomes the activity and feels 
pleasure in engaging in the activity and in its achievement 

 This pleasure develops feelings of self-confidence and positive 
self-esteem 

 These feelings reinforce the acceptance and worthwhileness of 
mathematical activity in general 

3. Valuing mathematical activity  The learner appreciates and enjoys mathematical activity 

 There is an active seeking out of these activities and of people 
with whom the learner can share the activities 

 The learner increases awareness of the human development of 
mathematical knowledge and the learner’s place in mathematics 

 The learner achieves acceptable (to them) high levels of 
mathematical competence 

4. Having an integrated and 
conscious value structure for 
mathematics 

 The learner is aware of their appreciation of mathematics 

 The learner is aware of how and why they value mathematics 

 The learner is aware of where the valuing of mathematics may 
lead them in the future 

 The learner is confident in their level of skill and competence and 
in their ability to judge their own strengths and weaknesses 

5. Independently competent and 
confident in mathematical activity 

 The learner is fully independent in mathematical activity 

 The learner can hold their own in mathematical arguments at 
various levels 

 The learner can criticize the arguments of others from 
well-rehearsed criteria 

From Clarkson et al. (2010, p. 127). 

 

One can see from the stage descriptions in Table 4, the influence of OBT-C and OBT-A, as well as the emotional 
taxonomy in MWB. It is noteworthy that MWB requires a blending of cognitive, affective, and emotional 
dimensions to fully achieve well-being. It could be postulated that well-being in other subjects could be 
represented in a similar manner. 

The OBT-A taxonomy had far less impact on education than the original cognitive taxonomy (McLeod, 1992). 
This may have been the case since the dominant theory of learning at the time was behaviorism, which focused 
on observable constructs, while the affective taxonomy involved internal, non-observable constructs that must be 
inferred from observable behavior (McLeod, 1992).  
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3. Comparison of the Taxonomies 

This section of the paper will compare and contrast the taxonomies outlined above with respect to their goal or 
objective, treatment of knowledge, cognition, HOTS, metacognition, affect, and their underlying theories of 
learning, either explicit or implied. 

3.1 Goals/Objectives 

OBT’s original goal was to classify assessment items based on cognitive demand (Bloom et al., 1956). OBT 
quickly became used for a variety of other purposes, including identifying course objectives; aligning course 
objectives with instruction and assessment; and identifying HOTS. Bloom et al. (1964) provide broader goals for 
the OBT-A domain, including classifying assessment items and learning objectives as well as facilitating 
research and thinking for the affective domain. Bloom et al. indicate that the OBT-A domain was a starting point 
and that they expected significant modifications and revisions of the taxonomy. 

The title of RBT (A Taxonomy for Learning, Teaching, and Assessing; Anderson & Krathwohl, 2001) implies a 
much broader objective. Anderson and Krathwohl (2001) state that the revision was undertaken both to reflect 
and incorporate new knowledge about learning since OBT’s publication in 1956 as well as to support the 
educational community’s move to standards-based curriculum, accountability, and authentic assessment. 
Interestingly, the focus of most of the commentary on RBT has been on the changes to gerunds and the 
switching of the categories evaluate and synthesize (now create). Relatively less focus has been on the creation 
of the two-dimensional matrix in which cognitive processes act on knowledge domains. Whether Anderson and 
Krathwohl achieved their stated objectives regarding learning, teaching, and assessing remains an open question. 

The SOLO taxonomy was created to identify quality of learning in a non-subjective way (Biggs & Collis, 1982) 
by placing the emphasis on the structure of a student’s response rather than strictly on the content. Biggs and 
Collis (1982) state that the focus of SOLO is on the teaching rather than the learning domain, in that student 
responses to assessment reflect how well teaching has occurred and the depth to which student learning has 
progressed based on that teaching, as reflected in the progressive structural complexity of the responses. 

Webb’s DOK takes a somewhat similar stance to SOLO, in that DOK is a taxonomy used to identify cognitive 
complexity in both assessment questions as well as student responses. Hess’s (2004, 2005a; Hess et al., 2009) 
discussion of cognitive rigor with respect to DOK clearly identifies distinctions between DOK and OBT, 
wherein one category of OBT may reflect all four categories of DOK depending on the complexity of the 
response expected. Webb (1997) indicated that the development of DOK was, at least in part, due to 
dissatisfaction with the specificity of assessment questions and their relationship to state standards, the latter 
which might in fact expect deeper student responses, whereas assessment questions that appeared to address a 
state standard could be satisfied with relatively low-level student responses. 

Fink (2013) developed FTSL in response to dissatisfaction with both the quality of university teaching and a 
perceived paucity of instructional strategies that engage students in their own learning. Fink perceived that many 
higher education courses required only surface learning of content, with little regard for what he called 
significant learning experiences. He lamented a concomitant lack of diverse learning experiences in which most 
university instructors featured lecture or discussion as their primary instructional strategies. Fink claimed that 
these strategies reinforced the focus on surface learning at the expense of critical thinking and deep learning. 
FTSL was an attempt to provide alternatives to this surface-level approach to learning, and to identify areas such 
as citizenship, lifelong learning, metacognition, and affective dimensions that frequently were not addressed. 

Shulman (2004) created STOL as “a tool for thought” (p. 65) but also to recognize the primacy of engagement 
and motivation in learning. STOL was presented less as a structure for application and more as a set of “elements 
to be played with” (Shulman, 2004, p. 71) and to stimulate scholarly thought. In spite of this original goal, STOL 
has been applied in a number of subject areas and may have achieved Shulman’s goal of stimulating thought 
among instructors in higher education. 

MNT was designed to be a useful tool for educators, with five stated goals seeking to: design and classify 
educational objectives; design assessments; make state standards more useful to educators; facilitate curriculum 
design; and serve as a basis for a thinking skills curriculum. Its structure resembles RBT in that there are a set of 
processes acting on knowledge domains. However, two major differences from RBT are MNT’s primacy of the 
affective/self domain, and the treatment of metacognition as an important, active stage in the learning process. 
MNT’s treatment of engagement and motivation reflects the recognition of the important role that affect plays in 
learning as well as affective dimensions being learning goals in their own right. 
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3.2 Treatment of Knowledge 

Although the first level of OBT is labelled Knowledge, the taxon actually refers to the lowest level of cognition, 
namely recognizing and remembering information. The knowledge remembered may involve terminology, facts, 
concepts; classifications and categories; conventions, trends, principles, generalizations, and theories. However, 
at the Knowledge level of OBT it is possible that the information may be simply recalled without extensive 
understanding. OBT Affective domain makes no reference to knowledge, but speaks of affective stimuli and the 
development of values, the acquisition of which could be construed as acquisition of knowledge. 

RBT made a large step forward in clarifying the role of knowledge in learning, by identifying domains of 
knowledge, which are acted upon by cognitive processes. The RBT knowledge domains are, hierarchically, 
factual knowledge, conceptual knowledge, procedural knowledge, and metacognitive knowledge. Included in 
factual knowledge, considered the basic knowledge that students require, are knowledge of terminology as well 
as specific details and elements. Conceptual knowledge includes classifications and categories, principles and 
generalizations, theories, models, and structures. Procedural knowledge includes subject-specific skills, 
algorithms, techniques, and methods—criteria for determining when to use appropriate procedures. 
Metacognitive knowledge includes strategic knowledge as well as knowledge about cognitive tasks, appropriate 
contextual and conditional knowledge, as well as self-knowledge. The knowledge domains are considered 
passive objects acted upon by the cognitive processes. 

In the SOLO taxonomy, knowledge is subsumed by the structure of a learner’s responses. Biggs and Collis (1982) 
intentionally identified the quality of learning not by acquisition of particular knowledge but rather by how that 
knowledge was structured in response to an assessment query. The second and third levels of SOLO discuss how 
knowledge is used: at Level 2, a single set of details; at Level 3, several sets of unrelated details. SOLO is 
focused on the use of knowledge rather than the form that the knowledge takes. 

Webb’s DOK is also focused on the use of knowledge. Level 1, Recall and Reproduction, involves recall of a 
fact, term, concept, principle, routine procedures, or details; Level 2 comprises Basic Application of Skills or 
Concepts, in which students use information and conceptual knowledge; organize and display data; and interpret 
and use simple graphs. DOK’s focus is on complexity of thinking rather than on the knowledge elements 
themselves. 

FTSL identifies a taxon as Foundational Knowledge but, similar to OBT, this taxon actually refers to cognitive 
processes of understanding and remembering knowledge consisting of information and ideas. While FTSL is 
usually represented by a wheel indicating all categories are equivalent (Figure 14), Fink (2013) makes it clear 
that “At the base of most other kinds of learning is the need for student to know something” (p. 34). Therefore, 
Fink perceives Foundational Knowledge as an antecedent of the other taxa, although he also claims that the taxa 
interact with one another, so that growth in one taxon reciprocally increases the other taxa, including 
Foundational Knowledge. 

STOL’s Knowledge and Understanding category is about cognition, with the focus on understanding and the 
ability to demonstrate that understanding by restating in one’s own words the ideas and concepts developed by 
others. Shulman (2004) does not specify what knowledge involves, but there is an implication that the 
knowledge goes beyond facts and procedures to include concepts, ideas, and relationships.  

3.3 Cognition 

For all the taxonomies examined, cognition plays a dominant role. Some taxonomies (OBT, RBT, SOLO, DOK) 
deal exclusively with cognition. For all of these, the cognitive domain is seen as hierarchical bottom-up and 
sometimes cumulative. For other taxonomies, such as FTSL and STOL, cognition plays an important though not 
dominant role. FTSL devotes three of six taxa to cognitive dimensions (Foundational Knowledge, Application, 
Integration). Similarly, in STOL, three of six taxa involve cognition (Knowledge and Understanding; 
Performance and Action; Judgment and Design). For Marzano, four of six taxa are related to cognition, although 
MNT places higher value on affect and metacognition. In the earlier times of taxonomic development (e.g., 
OBT), cognition was seen as the exclusive domain to be taught and examined. As more was learned about how 
students learn, and recognition was given to other dimensions (such as character development, ethics, and 
affective concepts), taxonomies began to include some or all of these dimensions, and higher education began to 
address and assess these concepts. 

3.4 Metacognition 

Flavell (1979) is credited with coining the term metacognition, frequently described as “thinking about thinking.” 
It is not surprising, therefore, that metacognition does not appear in OBT, published in 1956. Metacognitive 
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knowledge is included as a knowledge domain in RBT, but this inclusion renders metacognitive knowledge as an 
inert object to be acted on by the cognitive processes. This is a very narrow treatment of metacognition, which 
for Flavell included not only declarative knowledge but also the active component of self-regulation. This active 
dimension is illustrated in Meijer et al.’s (2006) metacognitive taxonomy (Figure 2). 

In 2006, the European Union (EU) offered this more inclusive definition of metacognition, with a focus on 
learning: 

Learning to Learn is the ability to pursue and persist in learning, to organize one’s own learning, including 
through effective management of time and information, both individually and in groups. This competence 
includes awareness of one’s learning process and needs, identifying available opportunities, and the ability to 
overcome obstacles in order to learn successfully. (Erasmus+ Strategic Partnership, 2017, para. 2)  

According to the EU, metacognition is a key antecedent of lifelong learning, and has five dimensions: 

Ability to motivate yourself and to develop your self-esteem. 

Ability to reflect learning experiences. 

Ability to manage your time. 

Ability to organize information. 

Ability to learn in groups. (Erasmus+ Strategic Partnership, 2017, para. 4) 

Metacognition is not explicitly mentioned in the SOLO taxonomy, although Boulton-Lewis (1994) used the SOLO 
taxonomy to assess university students’ metacognitive knowledge, finding that students’ learning strategies 
became more sophisticated as their responses moved up the SOLO levels. Webb’s DOK makes no explicit mention 
of metacognition, although DOK Level 3, Strategic Thinking, does identify developing a plan or sequence of steps 
to approach a problem. 

FTSL has a taxon called Learning How to Learn, which includes metacognitive concepts such as becoming a better 
student, inquiring about a subject, and self-directed learning. Metacognition may be inferred in FTSL’s 
Application taxon, particularly in its Thinking subcategory. STOL also implies metacognitive concepts in its taxon 
Reflection and Critique, although the term metacognition is not explicitly used. 

In MNT, metacognition plays a very significant role. Metacognition is seen as an active, critical component of 
learning, second only to student motivation (the self system). MNT identifies three metacognitive sublevels, 
specifying goals, process monitoring, and monitoring clarity and accuracy. These omit important dimensions of 
metacognition included in Meijer et al.’s (2006) taxonomy (Figure 2) such as planning, evaluating, and elaborating. 
In spite of these omissions, MNT provides the most robust treatment of metacognition in the taxonomies studied.  

3.5 Higher Order Thinking Skills 

Identification of HOTS is one of the most frequent uses of taxonomies. In OBT, HOTS are identified as falling 
in the upper three taxa (analyze, synthesize, evaluate), and there are many examples of the use of OBT for this 
purpose. Similarly, RBT’s levels of Analyze, Evaluate, and Create are identified as HOTS. However, in RBT’s 
Apply level, the sublevel Implementing “occurs when a student selects and uses a procedure to perform an 
unfamiliar task” (Anderson & Krathwohl, 2001p. 78). The reference to an unfamiliar task places this sublevel in 
HOTS as well. 

In the SOLO taxonomy, the top two levels, Relational and Extended Abstract, require HOTS because they go 
beyond accumulate of information to identify relations among the data and potential abstractions from the data. 
Similarly, the top two levels of Webb’s DOK, Strategic Thinking and Extended Thinking, require HOTS for 
reasons similar to SOLO. 

For FTSL, within the Application taxon, the Thinking (critical, creative, practical) sublevel is indicative of 
HOTS. As well, the taxon Learning How to Learn can arguably be included in HOTS as it involves 
metacognitive concepts such as self-directed learning and developing learning strategies. For STOL, the taxa 
Reflection and Critique as well as Judgment and Design are indicative of HOTS, and elements of the taxon 
Performance and Action and of the taxon Commitment and Identify can arguably be included in HOTS. 

MNT provides a similar identification of HOTS as OBT and RBT; HOTS includes the Metacognitive taxon, all 
the sublevels of the Knowledge Utilization taxon in Cognition, and the sublevels Generalizing and Specifying of 
the Cognition level Analysis, because these sublevels refer to situations unfamiliar to the student. 
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Clearly, some taxonomies provide a more straightforward method for identifying HOTS: OBT, RBT, SOLO, 
DOK, and MNT. While FTSL and STOL include concepts related to HOTS, they are less useful for this purpose. 
It is important to note that only MNT explicitly includes metacognitive concepts in the identification of HOTS. 

3.6 Affect 

OBT produced a separate taxonomy of affect, with resulting minimal impact in education. While it may be 
useful to disentangle cognition and affect for taxonomic purposes, in actual learning situations the affective and 
cognitive domains are inextricably intermingled. Initially, affective factors determine whether a student will 
engage with a learning task (Marzano & Kendall, 2007; Shuman, 2004). Subsequently, during the learning task, 
affective factors determine whether the learner continues to engage with the task, will persevere with the task, 
will confront and surmount difficulties, will enjoy and find interest in the learning, and will reflect on the 
learning, to question assumptions, to consider alternatives, and to engage in “what if?” questions to address 
similar and dissimilar situations and engage in near and far transfer of learning. Thus, affective factors are the 
drivers of learning and the governors of cognition during that learning. 

RBT, SOLO, and DOK are solely focused on cognition and make no reference to affective dimensions. Fink 
(2013) devotes two taxa to affect: Caring (development of feelings, interest, and values) and Human Dimension 
(learning about oneself and others). It is clear from Fink’s stated motives for developing FTSL that affective 
dimensions were seen as lacking or undervalued in taxonomies extant at the time. For Shulman and Marzano, 
Affect plays a very important role. Shulman (2004) states 

The first item on the list, engagement, is one of the most interesting and important aspects of learning. We rarely 
paid enough attention to it in the past, but higher education is now much more focused in “active learning” and 
on evidence that students are engaged in worthwhile educational experiences. (p. 71; italics in original) 

Similarly, Marzano places the Self System (affective dimensions) as the top level of MNT (Figure 18), reflecting 
the recognition, in his view, that motivation and engagement are critical to students’ learning. There is abundant 
research (e.g., Shernoff et al., 2003; Vandecandelaere et al., 2012) on the importance of affective dimensions in 
student learning. 

3.7 Theories of Learning 

Of the taxonomies reviewed in this paper, Fink, Shulman, and Marzano all explicitly present theories of learning 
as support or justification of their taxonomies. Fink (2013) explicitly attaches constructivism to his taxonomy. 
He is clear that the motive for constructing FTSL was dissatisfaction with what he perceived as stagnant teaching 
styles in higher education, and content that was not meeting the needs of students nor of the community as a 
whole. Fink introduced the concept of significant learning to address this perceived need, and associated with 
FTSL concepts of active learning and students constructing knowledge. The wheel format of FTSL (Figure 14) 
was intended to indicate that the taxa were relational and interactive, reinforcing each other in symbiotic 
relationships, whereby gains in one taxon had associated gains in other taxa.  

Shulman (2004) presents STOL as an initial starting position for learning and thought. While he indicates a 
primary position for engagement and motivation (Figure 15), he also recognizes the interactional and relational 
nature of learning. For example, Figure 16 depicts STOL in a circular reinforcing cycle; commitment reinforces 
engagement, which leads to greater understanding, and so on through the stages of the taxonomy. Shulman also 
identifies paired relationships among the taxa. For example, understanding promotes better judgment, which 
reinforces understanding; reflection modifies action, which leads to further reflection. Shulman (2004) also 
suggests that judgment and action are critical elements acting on the other four taxa: “knowledge, understanding, 
analysis and design each need, on the one hand, to be worked upon in a critical and reflective manner via 
judgment, and, on the other hand, to be enacted in practice as a crucible or reality test for the ideas” (p. 76). Thus, 
Shulman recognizes the malleable nature of learning, whereby ideas and concepts are formed, tested, and 
reformed based on evidence or deeper investigation. Shulman clearly presents his taxonomy as a foundation for 
thought and rearrangement of elements based on further study. 

Marzano’s theory of learning (Figure 19) identifies the critical role of affect in the learning process. He indicates 
that without engagement there is no learning. Marzano also indicates that metacognition plays a large part in 
learning, once the decision to engage has been made. MNT is a top-down taxonomy; however, the cognitive 
sublevels are not hierarchical; appropriate sublevels will be accessed in order to address the task, based on the 
plan designed at the metacognitive level, and then appropriate knowledge domains will be accessed to acquire 
the knowledge needed by the cognitive processes. 
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Another productive area of research is the blending or combining of taxonomies to produce new understanding. 
Mathematical well-being is an example of this blending, whereby Clarkson et al. (2010) blended OBT Cognitive 
domain, OBT Affective domain, and an emotional taxonomy (Figure 8and Table 3) resulting in a taxonomy of 
mathematical well-being. This remains an active area of research (Clarkson, 2013). Another productive blending 
of taxonomies is Hess’s (2004, 2005a, Hess et al., 2009) blending of OBT and DOK to illustrate the distinction 
between level of difficulty and level of complexity in learning, and the use of Hess’s cognitive rigor matrix in 
curriculum analysis and design. 

Complexity theory and its relation to theories of learning is likely to result in taxonomies reflecting learning as a 
non-linear, recursive, and emergent activity, such as the Pirie-Kieren model. At a minimum, taxonomies will 
begin to include explicit feedback loops, recognizing that learning is not relentlessly linear. 

It is also likely that more “special purpose” taxonomies will appear (see, e.g., Meijer et al., 2006; Figure 2). 
Because learning is such a complex activity, taxonomies that assist educators in disentangling specific 
aspects—even aspects of cognition such as knowledge utilization, ethics, or citizenship—would be useful. It 
must be remembered, however, that taxonomies representing one aspect of learning do not represent the overall 
process of learning but rather only one dimension of a complex activity. 

5. Conclusion 

The taxonomies examined in this paper represent the most recognized of a wide variety of available taxonomies 
extant. OBT is a seminal product that has not only withstood the challenges of time but that also has been 
applied across a very wide array of areas and subjects. In some ways this is unfortunate because it no longer is 
representative of current knowledge in the field of learning. However, the publishing of OBT spurred a sea 
change in education, allowing educators to categorize learning activities and assessments and thus shape future 
educational curricula. More recent taxonomies reflect the growth in knowledge about learning. FTSL has spurred 
higher education to critically examine both curricula and instructional strategies. DOK and cognitive rigor has 
been used extensively to map assessment items to state standards, recognizing that the intended curriculum and 
the assessed curriculum are not always congruent. Other taxonomies such as MNT, FTSL, and STOL have 
emphasized that learning cannot be one-dimensionally focused only on cognition but rather must recognize the 
broad requirements of educating the whole student. Taxonomies will continue to play an important role in 
supporting educators’ understanding of the learning process and its dimensions. 
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