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Questions! Questions! Questions! When a teacher is teaching
students of any age, on any topic, questions are the teacher’s
best friend. As a teacher, do you ask questions of your stu-
dents? When do you ask questions? Are they oral questions
or written questions? For what purposes do you ask ques-
tions? Do you write out in advance the questions you ask?
What kinds of questions do you tend to ask? What kinds of
answers do you tend to get? What do you predict would hap-
pen in your classroom if you changed the kinds of questions
that you ask? How could you collect data on and analyze
your questioning patterns and the impact of different kinds
of questions on your students’ learning? What criteria could
you use to assess the effectiveness of your questions?

There are many questions to be asked about the peda-
gogical practice of questioning. Questions provide insight
into what students at any age or grade level already know
about a topic, which provides a beginning point for teach-
ing. Questions reveal misconceptions and misunderstandings
that must be addressed for teachers to move student thinking
forward. In a classroom discussion or debate, questions can
influence behaviors, attitudes, and appreciations. They can
be used to curb talkative students or draw reserved students
into the discussion, to move ideas from the abstract to the con-
crete, to acknowledge good points made previously, or to elicit
a summary or provide closure. Questions challenge students’
thinking, which leads them to insights and discoveries of their
own. Most important, questions are a key tool in assessing stu-
dent learning. When practiced artfully, questioning can play
a central role in the development of students’ intellectual abil-
ities; questions can guide thinking as well as test for it.

Although many teachers carefully plan test questions used
as final assessments of students’ degree of experience with the
course material, much less time is invested in oral questions
that are interwoven in our teaching. Analysis of the kinds of
questions we ask, whether they are oral or written, and the
nature of the answers they elicit is even rarer. Given the im-
portant role of questions in teaching and learning, a method
for collecting evidence about our own questioning strategies
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and a framework within which to analyze them has the po-
tential to transform our teaching. Such a framework can be
found in Bloom’s (1956) Taxonomy of the Cognitive Domain,
a classification system for cognitive abilities and educational
objectives developed by educational psychologist Benjamin
Bloom and his four colleagues (M. Englehart, E. Furst, W. Hill,
and D. Krathwohl). Since its inception, Bloom’s Taxonomy
has influenced curriculum development, the construction of
test questions, and our understanding of learning outcomes
(Kunen et al., 1981; Kottke and Schuster, 1990). It has helped
educators to match the questions they ask with the type of
thinking skills they are trying to develop, and to otherwise
formulate or clarify their instructional objectives.

Bloom’s Taxonomy is based on the premise that there are
distinct thinking behaviors that we engage in that are impor-
tant in the process of learning. Bloom and colleagues grouped
these behaviors into six categories that ascend in their level
of complexity: from knowledge, comprehension, and applica-
tion at the lower levels to analysis, synthesis, and evaluation
at the higher levels. This scheme orders the six categories into
a hierarchy such that cognition at each level encompasses,
builds on, and is more difficult than that at the levels below it.
In turn, these categories provide a framework for classifying
questions that prompt students to engage in these different
thinking behaviors, and thus a tool for reflecting on our own
questioning strategies used in teaching.

The utility of Bloom’s Taxonomy in helping to distinguish
the cognitive level needed to answer a given question becom-
es clearer when the categories in the hierarchy are more fully
described. These descriptions (a composite of descriptions
found in Bloom et al., 1956; Uno, 1998; and Granello, 2000) are
provided next in their ascending order in the hierarchy.1

1If you want to assess your understanding of Bloom’s Taxonomy
after reading theseinitial descriptions, the first paragraph of this
article may be used as part of a practice quiz. Referring to each
question aboutquestioning in the first paragraph of this article,
can you identify the level of Bloom’s Taxonomy at which the an-
swerer would need to becompetent to answer the question? For
answers to this practice quiz, see Appendix A.

For a more in-depth assessment of your understanding of
Bloom’s Taxonomy, you may want to take the Bloom’s Quiz in
Appendix B.
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1. Knowledge: Recalling or recognizing previously learned
ideas or phenonema (including definitions, principles, cri-
teria, conventions, trends, generalizations, sequences, clas-
sifications and categories, and structures) in the approxi-
mate form in which they were learned. Questions asked
to prompt or assess a student’s thinking behavior at this
lowest level in the hierarchy require only factual recall
(”regurgitation”), are easy to formulate, and typically in-
corporate verbs or phrases such as Define, Describe, State,
Name, How much is, How did, or What is.

2. Comprehension: Understanding the literal meaning of a
communication, usually demonstrated by the ability to
paraphrase or summarize, to predict consequences or ef-
fects, or to translate from one form to another. Questions
linked to this level of Bloom’s Taxonomy require students
to show more in-depth understanding and typically use
the verbs or phrases Explain, Summarize, Translate, Extrap-
olate, What is the main idea of, or Give an example of.

3. Application: Selecting and using information (such as rules,
methods such as experimental approaches, and theories)
in a new and concrete context (including solving prob-
lems and performing tasks). At this level, questions ask
students to use what they know without telling them how
to use it, and, in addition to Apply, use verbs such as Use,
Demonstrate, Compute, Solve, or Predict.

4. Analysis: Breaking a concept, statement, or question into
its components (e.g., assumptions, hypotheses, and evi-
dence) and explaining the relationships between the com-
ponents and the organizational structures and principles
involved. Analysis includes the ability to distinguish rel-
evant information from irrelevant information and facts
from inferences, and to recognize fallacies in reasoning.
Questions that assess students at this level ask them to
Compare, Contrast, Categorize, Discriminate, Question, or Re-
late. Such questions could ask either for discrimination of
the key elements in a written communication and their
interrelationships or for reconstruction of the process by
which something was done. Analysis of experimental data
requires functioning at this level.

5. Synthesis: Integrating and combining ideas to form a new
product, pattern, plan, communication, or structure (in-
cluding those for abstract relationships, such as classifi-
cation schemes); solving problems involving creativity or
originality. Questions that ask students to function at this
cognitive level typically use the verbs Design, Develop, or
Propose.

6. Evaluation: Using a specific set of internal or external cri-
teria or standards to arrive at a reasoned judgment (deci-
sion, appraisal, or critique) about the value of material for
a given purpose. Questions used to assess an individual’s
level of competency in this category are typically open
ended, with more than one correct answer or more than
one path to an answer. They use verbs such as Judge, Ap-
praise, Rate, Defend, Revise, or Assess. Critical appraisal of
research papers, particularly when the findings are contro-
versial or inconsistent with previous findings, falls under
this category.

For further clarification of these categories, Table 1 pro-
vides not only a synopsis of words and phrases that often
begin questions within each category, but also concrete ex-
ample questions in each category that can be used to prompt

thinking behaviors in students at each level of the hierarchy.
Three topical areas in the life sciences—neurobiology, virol-
ogy, and biological taxonomy—are used to demonstrate not
only the distinctions in Bloom’s categories, but also the hier-
archical nature of the classification scheme.

Although Bloom’s Taxonomy is a widely accepted clas-
sification system, it has its full share of critics. Some critics
have questioned its validity because of its behaviorally speci-
fied goals—that is, because it requires individuals to demon-
strate mental processes in observable ways, including task
performance (Pring, 1971). Many critics have suggested that
although research supports the basic hierarchical structure
of the classification system, the hierarchy falls down at the
synthesis and evaluation levels, that these are instead two
divergent processes that operate at the same level of com-
plexity (Seddon, 1978). Other critics have pointed out that
Bloom’s Taxonomy fails to acknowledge past history or con-
text. For example, if a sophisticated appraisal of a research
paper emerges from a student discussion, an exam question
that then asks students to evaluate these same research find-
ings will require them to function at the lower knowledge
or comprehension level, to simply recall and restate the out-
comes of an evaluative discussion. Finally, as Nordvall and
Braxton (1996) have pointed out, the knowledge and com-
prehension levels of Bloom’s Taxonomy do not acknowledge
that some types of information are more difficult to remember
and understand. For example, most students find it easier to
briefly describe three major functional types of RNA than to
explain the details of how RNA is transcribed or translated.
However, most educators agree that although the research on
the validity of Bloom’s Taxonomy is not necessarily conclu-
sive, this taxonomy is a useful tool for making a distinction
between lower-level and higher-order knowing and thinking
(commonly referred to as critical thinking) and for improving
our teaching.

Bloom’s Taxonomy has provided a particularly useful way
to investigate the congruence between course and curricular
objectives and the content that is actually taught and assessed.
Bloom and colleagues pointed out the utility of their model in
this regard when they introduced it in the 1950s. Along with
the classification system, they presented a content analysis
of the types of questions that college faculty were typically
asking on their course exams. They found that 70–95% of the
questions that students encountered on these undergradu-
ate exams required them to think only at the lower levels
of knowledge and comprehension. Many researchers subse-
quently found that even 40 yr after the original publication
of Bloom’s Taxonomy, the typical college-level objective test
question continued to assess predominantly the lower-order
thinking levels (Gage and Berliner, 1992; Evans, 1999). With
the advent of the National Education Standards and Project
2061 (American Association for the Advancement of Science,
1993; National Research Council, 1996) and the host of reform
proposals in science education (e.g., National Science Foun-
dation 1996), we are all striving to develop critical thinking
and scientific inquiry skills in students of all ages. To do so, we
should ensure that our pedagogy in general and our question-
ing strategies in particular extend to the analytic, synthetic,
and evaluation levels of Bloom’s Taxonomy. Laboratory ex-
periences clearly have the potential to foster intellectual de-
velopment (problem solving, analysis, and evaluation); how-
ever, a content analysis of 10 manuals commonly used in
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Table 1. Examples of life science questions that can be used to prompt thinking behaviors at each level of the hierarchy in Bloom’s
Taxonomy of the Cognitive Domain (1956)a

Knowledge questions: Students remember and recall factual information.

Define, List, State, Label, Name,
Describe

• Draw a typical neuron and label at least six parts on your drawing.
• What makes up the coat of a virus?
• Name the six kingdoms of living things.

Comprehension questions: Students demonstrate understanding of ideas.

Restate, Paraphrase, Explain,
Summarize, Interpret, Describe,
Illustrate

• What were the most important points raised in today’s discussion of the differences between
the functions of neurons and those of glia?

• Explain how the life cycle of a lytic virus operates.
• Describe how living things are classified into kingdoms.

Application questions: Students apply information to unfamiliar situations.

Apply, Demonstrate, Use, Compute,
Solve, Predict

• On the basis of what you know about axon outgrowth, how would you explain the difficulties
of treating spinal cord injuries?

• Given what you know about the life cycle of a virus, what effects would you predict anti-viral
drugs to have on viruses?

• If a new life form were discovered, what process would you use to assign it to a kingdom?

Analysis questions: Students break ideas down into parts.

Compare, Contrast, Categorize,
Distinguish

• Compare and contrast the pupillary light reflex and the patellar (knee) reflex.
• What distinguishes the replication processes of RNA and DNA viruses?
• How are fungi and plants similar to and different from each other?

Synthesis questions: Students transform ideas into something new.

Develop, Create, Propose, Formulate,
Design, Invent

• How might stem cell research result in therapies for diseases such as Parkinson’s disease?
• Propose a way in which viruses could be used to treat a human disease.
• Develop a classification system for objects commonly found in your kitchen. State the rules of

your classification system.

Evaluation questions: Students think critically and defend a position.

Judge, Appraise, Recommend, Justify,
Defend, Criticize, Evaluate

• Defend or criticize the statement “There is a gene for every behavior.”
• Would you argue that viruses are alive? Why or why not?
• Should the classification of living things be based on their genetic similarities or their

morphology/physiology? What are the reasons for your choice?

aFirst column is a list of words that often begin questions at that level. Second column gives three questions, one for each topical area in
the life sciences—neurobiology, virology, and biological taxonomy. These questions are used to demonstrate not only distinctions in Bloom’s
categories, but also the hierarchical nature of the classification scheme. We assume for these questions that, for the application level and above,
the context is new to individuals answering the question.

undergraduate chemistry laboratory courses revealed that 8
of the 10 manuals focused on questions that challenged learn-
ers to think predominantly at the three lower levels of Bloom’s
Taxonomy (Domin, 1999). Clearly, we have a long way to go
to achieve our goal.

The point of raising these findings is not to chastise the
authors of these exams and manuals. Questions at the lower
levels have appropriate and legitimate uses (remember that
Bloom and colleagues considered knowledge and compre-
hension to be foundational to more complex cognitive pro-
cesses). At the very least, such questions can verify student
preparation and comprehension before teachers move on to
materials and strategies that promote development of the
higher-order thinking skills. Rather, the point is that the as-
sessments and questions that we use in our teaching not only
drive what we teach and how we teach it, but also what stu-

dents learn (this concept is informally described as “what
you measure is what you get,“ or WYMIWYG; Hummel and
Huitt, 1994). If our course assessments require predominantly
lower-level thinking, such thinking is likely to be all that we
will get from our students. In other words, asking a predom-
inance of lower-level questions on exams or as part of class-
room question–answer dialogues may fixate student thinking
at this level and waste opportunities for us to develop stu-
dents’ more complex intellectual capabilities (Napell, 1976).
Conversely, if we make more forays into developing effec-
tive and appropriate questions and assessments aimed at
the higher-order thinking levels in Bloom’s Taxonomy, there
is at least a chance that we will also be teaching more at
these levels and that students will have the opportunity to
develop thinking behaviors at these levels. Using Bloom’s
Taxonomy (or some other validated taxonomy) to perform a
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careful content analysis of our instructional objectives—and
of questions embedded in activities, assessments, and other
student experiences—can therefore help to make us conscious
of the potential misalignment between what we think our ob-
jectives are and the messages we send to students through
our questions. Bloom’s Taxonomy, not unlike assays routinely
used in the laboratory to assess the quality and quantity of
proteins, cells, or nucleic acids, can serve as a tool to mea-
sure the quantity and quality of the questions we ask in our
teaching.

That said, in thinking about your own teaching, we hope
you will consider again, deeply, the questions that we began
with: As a teacher, do you ask questions of your students?
When do you ask questions? For what purposes do you ask
questions? What kinds of questions do you tend to ask? What
kinds of answers do you tend to get? What do you predict
would happen in your classroom if you changed the kinds
of questions that you ask? And perhaps most important,
how could you begin to collect data on and analyze your
questioning patterns? We encourage you to share your
experiences with and insights on answering these questions
about questions.
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Appendix A

Understanding Bloom’s Taxonomy: Practice Quiz

The levels of Bloom’s Taxonomy that we assigned to each question in the opening paragraph of this article are given in the
following table.

Question Bloom’s level

As a teacher, do you ask questions of your students? Knowledge
When do you ask questions? Knowledge
Are they oral questions or written questions? Knowledge
For what purposes do you ask questions? Comprehension
Do you write out in advance the questions you ask? Knowledge
What kinds of questions do you tend to ask? Analysis
What kinds of answers do you tend to get? Analysis
What do you predict would happen in your classroom if you changed the kinds of questions that you ask? Application
How could you collect data on and analyze your questioning patterns and the impact of different kinds of questions Synthesis
on your students’ learning?
What criteria could you use to assess the effectiveness of your questions? Evaluation
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Appendix B

Understanding Bloom’s Taxonomy: Quiz

As you develop familiarity with the categories in Bloom’s
Taxonomy, it can be useful to analyze questions, decide where
you might place them in the categories, and explain why. As
such, we have provided this Bloom’s Quiz, a collection of
questions to use in probing your understanding of and in-
sights into Bloom’s Taxonomy. As described in this article, all
questions used in teaching occur in a context, including the
pedagogical structure in which they are presented and their
relationship to the discussion of other concepts and topics.
That said, these questions are relatively free of contextual in-
formation. We challenge you to think about which category
or categories they most often fit into and why you place them
there. We have provided answers that represent the category
in which we think the question would most often fit, and in
some cases we have described gray areas where the question
may fit well into more than one category. We hope that in your
analysis of the questions you clarify your thinking about the
taxonomy and perhaps find more gray areas yourself. That
said, enjoy thinking about the questions and consider doing a
similar analysis on questions that you ask in your classrooms
and laboratories.

BLOOM’S QUIZ

Questions
Suggested answers follow the questions.

1. Design an experiment to test the hypothesis that some
prostate cancer cells thrive after elimination of the influ-
ence of androgens because estrogen activates genes nor-
mally controlled by an androgen receptor.

2. What factors might influence the contribution that indus-
trial carbon dioxide emissions make to global temperature
levels?

3. How are proteins destined for export from a cell typically
modified prior to secretion?

4. Which of the following is not an event that occurs during
the first division of meiosis: replication of DNA, pairing of
homologous chromosomes, formation of haploid chromo-
some complements, crossing over, or separation of sister
chromatids?

5. Do the authors’ data support their hypotheses and conclu-
sions? Why or why not?

6. Should embryos “left over” from in vitro fertilization pro-
cedures be used as sources of stem cells for biomedical
research?

7. Construct a concept map with the following title: Regula-
tion of the Cell Cycle.

8. How does the generalized life cycle of an animal differ
from that of a plant?

Suggested Answers
1. Synthesis
2. Analysis: However, if these factors were previously dis-

cussed in class or presented in a reading assigned to stu-
dents, this question involves only comprehension.

3. Comprehension
4. Knowledge
5. This question intentionally brings out gray areas in try-

ing to fit short questions to Bloom’s categories without
awareness of the context. According to the explanations
provided in the text, the question could be at the analysis
level; it requires the answerer to break down a commu-
nication about experimental findings into its components
and explain their interrelationships. However, the ques-
tion can take another context if, for example, it is asked in
the context of peer review of a manuscript or of a student
lab report. In this context, the methodology of the exper-
iment may be open to question, or the authors may have
taken an overly optimistic or confident viewpoint in inter-
preting their data. The answer would then require some
critical appraisal (evaluation) and a knowledge of the stan-
dards used in communicating about experimental findings
in a particular discipline.

6. Evaluation: The answerer could find many written opin-
ions on this issue through a quick search on the Internet. If
other opinions were discussed or read previously and the
answerer merely recapitulates another person’s opinion,
this question involves only comprehension.

7. Synthesis, if the person constructing the map has not seen
one before on this topic. A concept map is a collection of
boxes, lines, and words used to represent understanding
of major themes and ideas on a subject and how these ideas
are interrelated. Maps are typically put together by plac-
ing key concepts related to the subject in the boxes, then
arranging the boxes in a scheme that indicates hierarchies
of importance or specificity (for example, with the “bigger
ideas” at the top and a progression toward increasingly
more specific concepts toward the bottom of the map).
Lines drawn between boxes (propositional linkages) are
used to indicate relatedness of concepts. A word or phrase
above the linkage (usually a verb or an adverb) is used to
indicate the nature of the relationship.

8. Comprehension: Some people might argue that the level for
this question is analysis if the answerer has not previously
been told what the differences are (or read the typical intro-
ductory biology textbook treatment of animal versus plant
cell cycles). Our opinion is that the cycles do not have to
be broken into their components for the major differences
to be evident.
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