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Abstract

In this paper I have made a parallel between the taxonomic
levels of Bloom (1) — Socratic questions taxonomy (2) —
Wilson’s types of questions (3) — applications of Bloom’s
taxonomy in evaluation items construction (4), taking as an
example content the didactic transgposiion of Bloom’s
taxonomy. Therefore, we exemplified how we can correlate an
objective formulated at a certain taxonomic level with the rest of
teaching process —learning— evaluation, so that students to
benefit of a cognitive progress. Finally, I could detach some
practical recommendations on two dimensiors: teachers can
create a monitoring system of correspondence between
objectives — teaching process — study and what they measure by
evaluation probes. Teachers can involve students/pupils in a
monitoring process of the study process by creating some study
habits in the classroom based on using the superor levels of
cognitive taxonomy, applicable later independent in any
individual study.

Keywords: cognitive taxonomic levels, cognitive progress,
didactic strategies, evaluation items construction.

1. Introduction

Cognitive objectives taxonomy after Benjamin S. BLOOM (1956) —
uses a classifying criteria the complexity of mental operations which involve
each category of educative objectives. Taxonomy is a first try to answer the
need of precision to express the objectives in the cognitive domain. Also time
and educational experience decanted the theoty’s vulnerability, the authors of



290 M. M. Popescu-Mitroi

school programs and teachers still are limited to formulations of
objectives that determine difficulties in assuring the study evolution of
pupils, teaching difficulties, evaluation difficulties. Despite the existent
critics, it is obvious that a teacher which has as start point the cognitive
taxonomic levels, when he designs a didactic activity he has greater
chances to give coherence to this process and to develop the thinking
capacities of superior level of his students.

The didactic activity development, according to the steps
identified by G. and V. de Landsheere, is a process of anticipating
objectives (1), contents (2), resources identification (3), the suitable
didactic strategies (4), the evaluation ways and evaluation instruments (5),
in a clear way.

That is why we will analyze in what way we can correlate an
objective developed at a certain taxonomic level with the rest of the
teaching process — study — evaluation, so that the students can benefit of a
cognitive progress. More exact, we realized a parallel between Bloom’s
taxonomic levels — Socratic questions taxonomy — Wilson’s types of

questions — Bloom’s taxonomy applications in evaluation items
construction, taking as example the didactic transposition of Bloom’s
taxonomy.

This try is based on the following arguments:

In the time when we are involved in the development of a teaching
design — study — evaluation, Bloom’s taxonomy can be a start point in this
design and a check list from which we can assure that we selected the
most appropriate types of teaching — study to develop in students the
necessary or wanted capacities.

Through the art of thoughtful questioning teachers can extract not
only factual information, but aid learners in (Wilson L.O., 1997):
connecting concepts, making inferences, increasing awareness,
encouraging creative and imaginative thought, aiding critical thinking
processes, and generally helping learners explore deeper levels of
knowing, thinking, and understanding,

Intending the Taxonomy ,,as a method of classifying educational
objectives, educational experiences, learning processes, and evaluation
questions and problems” (Paul R.W., 1985 p. 39), numerous examples of
test items (mostly multiple choice) were included. This led to a natural
linkage of specific verbs and products with each level of the taxonomy.

The theoretical step is structured in the following 4 aspects,
observing the fallowing correspondence:
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Socratic questions | Types of PP 1cat1'0 "
. of Bloom's
, and the questions
Bloom'sTaxonomy . Taxonomy
correspondence L. O. Wilson
6 levds . to the
with (1997) .
Bloom’s Taxonomy design of
MCQs
6. Probe implications
and consequences 6. Evaluative
and Questions about | 5. Divergent
the question 4. Convergent
5. Questioning 3. Convergent
viewpoints and 2.Convergent | Examples
perspectives 1. Factual ofitems for
4. Probing rationale each
reasons and evidence | Thistypesare | taxonomic
3. Probing in level
assumptions comrespondence
2. Conceptual with
clarification Bloom’s
questions. Taxonomy
L.

Socratic questions. The art of asking questionsis one of the basic skills of
goodteaching. Also known as the dialectical approach, this type of
questioning can correct misconceptions and lead to reliable knowledge
construction. Here are the six types of questions that Socrates asked his

pupils:

Conceptual clarification questions — the students are put to explain, detail,
argument, think deep, ,,tell me more™.

Probing assumptions - makes them think about the presuppositions and
unquestioned beliefs on which they are founding their argument.

Probing rationale, reasons and evidence - When they give a rationale for
ther arguments, dig into that reasoning rather than assuming it is a given.
Questioning viewpoints and perspectives. Most arguments are given from a
particular posttion. So attack the position. Show that there are other, equally
valid, viewpoints.

Probe implications and consequences. The argument that they give may have

logical implications that can be forecast Do these make sense? Are they
destrable?
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Questions about the question. And you can also get reflexive about the whole
thing, turning the question in on itself. Use their attack against themselves.
Bounce the ball back into their coutt, etc.

Why Use Socratic Questioning?

During disciplined, carefully structured questioning, students must slow
down and examine their own thinking processes. Thoughtful, disciplined
questioning in the classroom can achieve the following teaching and learning
goals (StepienB., 1999):

Model scientific practices of inqurry;

Support active, student-centered learning;

Facilitate inquiry-based learning;

Help students to constructknowledge;

Help students to develop problem-solving skills;

Improve long-termretention;

The teacher creates and sustains an intellectually stimulating classroom
environment and acknowledges the value of the student in that environment.

Leslie Owen Wilson ( 1997) - There are five basic types of questions:
Factual; Convergent; Divergent; Evaluative; and Combination:

Factual - Soliciting reasonably simple, straight forward answers based on
obvious facts or awareness. These are usually at the lowest level of cognitive
or affective processes and answers are frequently either right or wrong.
Convergent - Answers to these types of questions are usually within a very
finite range of acceptable accuracy. These may be at several different levels
of cognition -- comprehension, application, analysis, or ones where the
answerer makes inferences or conjectures based on personal awareness, or on
material read, presented or known.

Divergent - These questions allow students to explore different avenues and
create many different variations and alternative answers or scenarios.
Correctness may be based on logical projections, may be contextual, or
arrived at through basic knowledge, conjecture, inference, projection,
creation, intuition, or imagination. These types of questions often require
students to analyze, synthesize or evaluate a knowledge base and then
project or predict different outcomes.

Evaluative - These types of questions usually require sophisticated levels of
cognitive and/or emotional judgment. In attempting to answer evaluative
questions, students may be combining multiple logical and/or affective
thinking process, or comparative frameworks. Often an answer is analyzed at
multiple levels and from different perspectives before the answerer arrives at
newlysyntheszed information or conclusions.
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Combinations - These are questions that blend any combination of the above
2. Some applications of Bloom’s taxonomy to enhance the effectiveness
of teaching-leaming-evaluation process

In what continues we will show for each taxonomic level how can be
correlated the three aspects mentioned earlier.
2.1. Knowledge. Abilities showed by students: observing and memorizing
information, termmnology, data, events, places, conventions, main ideas,
general elements and abstractions knowledge (laws, principles, theores
specific to the domain), knowledge of procedures and methods. Verbs — the
student will record, defire, tell, describe, identify, differentiate, reproduce
enumerate, show,name, gather, examine, tabulate, quote, when, where, etc.

Table 1. Examples of taxonomic level - knowledge:

Socratic questions - Factual questions - examples Multiple-choice

examples test - examples
Who madea taxonomy of
cognitive domain? Taxonomy of
Which are the 6 taxonomy Y

cognitive objectives
after B.S. Bloom
contains at the last

levels proposed by B.S.
Who, what, when, where, | Bloom?

how...? What are the characteristics of )
level:

the analyze level? a.)application:
Name three abilities thata b.) eI\)/ I; lua tion',
student thathas reached the . ') synthesis ’
analyzelevel in whatconceerns | ™ y '
the tasks performance is
showing

2.2. Comprehension. ,, Translation, extrapolation and interpretation” are
“steps” of this taxonomy class. Abilities shown by students: understanding
information; understanding the sense interpreting knowledge in a new
context; interpreting facts, comparison, being in opposition; putting things in
order, interpret, compare, anticipate, associate, distinguissh, estimate,
differentiate, talk, extrapolate, transform, analyze, illustrate, redefine, explain,
estimate, demonstrate, paraphrase, determine, compare, correlate, argument,
distingussh, explain, reorganize, etc.
Table 2. Examples of taxonomic level - comprehension:

gocratlc questions Convgrgent Multiple - choice test -
onceptual questions—

clarification questions | examples examples

Why are you saying What tasks can Students demonstrate at the
that? students solve that taxonomic level comprehension
What exactly does this have reached the the fallowing skills:
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mean?

Howdoesthis relate to
what we have been
talking about?

What is the nature of ...?
What do we already
knowabout this?
Canyougiveme an
example?
Areyousaying...or... ?
Canyourephrase that,
please?

analyzelevel?

What is the meaning
thata teacher created
an operational
objective at the
cognitive analyze
level?

a.) candefinea specific
principle of a domain;

b.) canexphina specific
prirciple of a domain;

¢.) cancatch the relations
between the principles of a
domain.

The teacher proposed to
students the following task: ,,to
identify the differences between
the taxonomic levels having in
front each ones chamacteristics”.
Thisis a task situated at a
taxonomic level:
a.)comprehension;

b.) analyze;

¢.) aplication.

2.3. Application. Abilities shown by students: using information, methods,
concepts, theories in new situations; solve problems using the requested
knowledge and abilities, using the correct procedures and methods. Verbs —
the student will apply, demonstrate, calculate, conclude, illustrate, solve,
examine, modify, associate change, classify, expenment, discover.

Table 3. Examples of taxonomic level - application.

Socratic questions Convergent questions - Multiple-choice test
Probing assumptions examples examples
i 9
What else could we How 15-..dn examp e of.. Which is the most
. Howis...related to...? . .
assume? Whvis._sionificant? appropuate question of a
You seem to be assuming Y155 ’ teacher tahtporopose to
? ] himself to develop the
Howdidyou choose Do yourecognize t.he level students’ thinking at the
. that the next operational -
those assumptions? S analyze taxonomic level:
. objective is situated?
Please explain why/how S a.) What are the
5 Create objectives that are o
: ; characteristics of
. situated at taxonomic levels .
How canyouverify or . . comprehension level?
. progresively different. .
disprove that . o b.) Give an example of
. Why is the created objective -
assumption? »situated at the synthesis ability thata students that
What would happenif... |77 . M solves tasks at
taxonomic level? .
? comprehension level shows.
. How do we create a task of .
Do you agree or disagree . ¢.) Why the comprehension
. . evaluation to comespond the LT
with ... ? g o level is inferior to the one
objective ,,...” situated at the called analvze?
synthesis level? yze
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2.4. Analyze — involves the elements identification from an integer
(“elements analyze”); identifying some logical and causal repotts (“relations
analyze”); catching the principles that work or is build from a category of
products (“prnciples analyze”). Abilities shown by students: recognizing
some known methods, parts organizing, catching hidden senses; indentifying
component parts, recognizing the argumentation errors, distinguish between
facts and inferences, relevant evaluation of data, etc. Verbs — the student will
analyze, separate, order, explain, associate, classify, systematize, divide,

compare, seledt, explain.

Table 4. Examples of taxonomic level - analyze:

Socratic questions

Probing rationale, reasons Convergent questions - Multiple-choice test

. examples examples
and evidence

How do you know thatan

Whyis that happening? operational objective is
Howdo you know this? situated at there
Showme...? comprehension level?
Canyougiveme an Givexample of a task by
example of that? which is evaluated an
What do you think causes ... | objective situated at level (X)
? of comprehension. Atsynthesis
What is the nature of this? | What determins the selection | taxonomic level the
Arethese reasons good of'a taxonomic level in what students are capable
enough? concerns the tasks of an to solve the
Would it stand up in court? | evaluation test? following task:
How might it be refuted? Why does often happen that a.) tosolve
HowcanI be sureofwhat | the same verb to be included in | problems;
youaresaying? different taxonomic b.)to create original
Whyis ... happening? categories? works;
Why? (keep asking it -- How do we know thata c.)to make
you'llnever getpasta few | cerfainevaluationtask belongs | predictions.

times)

What evidence is there to
support what you are
saying?

Onwhat authority are you
basing your argument?

to a cerfain taxonomic level?
Show by example how the
same verb can mean different
actions situated in different
categories.

Why is the evaluation level
superior to the synthesis level?

2.5. Synthesis — involves some ideas restructuration, presenting them in
another order, catching new logical correlations, on the basis which are
formed personal conclusions, all this leading to elaborating a personal work
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(report, composition, essay, technical object, etc). Abilties showed by
students: using old ideas to create new ideas; genemlization starting from the
given data; associating the knowledge came from various domains;
conclusion anticipating, etc.
Verbs — the student will associate, integrate, modify, reorganize, replace,
plan, create, develop, invent, compose, formulate, prepare, generalize,

rephrase, etc.
Table 5. Examples of taxonomic level - synthesis:
Socratic questions
Questioning Divergent questions - Multiplechoice test
viewpoints and examples examples
perspectives
Another way of looking | Mention the aspects under
atthisis ..., does this which the Bloom’s and
seemreasonable? Anderson’s taxonomy are
What alternative ways | similar concerning the
of looking at this are | confusion of phrasing
there? questions at different levels.
Whyitis ... necessary? | Whatsolutions do you sugest
limi h oo
Wﬁo benéfits from to eliminate the conﬁ1s1qns | pereadher proposes
this? items inclusion, to questions th ttask to th
Whatis the difference | at different levels? cnextlask fo e
students: to find

between... and...? How could be created a . .

. o solutions to eliminate
Why is it better than system of monitoring the .

confusions between
e usedlevels by a teacher, . :
. . evaluation taxonomic

Whatare the strengths | whenhe is teachinga level (Bloom) and
andwealknesses of...? | discipline? evel(bloom)a

Howare...and...
similar?

Whatwould ... say
about it?

What if you compared
..and...?

How could you look
another way at this?
What would you
predictinferfrom...?
Whatideas can you
addto...?

Howwould you
create/design a new...?

Which are the week and strog
points of Bloom’s taxonomy?
Canwe predict a student’s
performances on the basis of
actual situation level in
Bloom’s taxonomy?

What would happen if we did
notrespect sequential in
teaching the taxonomic
levels?

Whatsolutions do you sugest
to pass over the difficulties in
the objectives at different
taxonomic levels

evaluation (Anderson).
This s a task situated at
the level:

a.) synthesis (Bloom);
b.) evaluation
(Anderson);

¢.) evaluation (Bloom).
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What might happen if

youcombined...?

What solutions would

you suggest for...?

development?

2.6. Evaluation — requires the students to issue judgments of personal
value and argument about a creation making reference to precision, logic,
consistence, coherence, rigor (“evaluation by reporting internal criteria”),
and also to efficiency, adequacy to the purpose according to a model
(“evaluation by reporting at external criteria”). Abilities shown by
students: evaluating the importance of theories, presentations; adopting a
decision based on reason; checking the facts value; subjectivity
recognition, etc. Verbs — the student will evaluate, decide, order, rank,
test, measure, recommend, persuade, select, judge, explain, distinguish,
argument, conclude, compare, resume, etc.

Table 6. Examples of taxonomic level - evaluation:

Socratic

questions Probe | Evaluative questions Multiple-choice test

implications and | examples examples

consequences

Then what would | How do you believe that Evaluate the answer of

happen? The B.S. Bloom’s a student that is told to

What are the taxonomy influences the argument why the same

consequencesof | teaching and studying action verb can be

that assumption? | practice? situated at different

How could ... be | Which are the taxonomic levels.

usedto ... ? discriminations between Which of the following
the answers is pertinent:

What are the a.) this situation is not

implications of ...
?

How does ...
affect... ?

How does ... fit
with what we
learned before?
Whyis ...
important?

What is the best ...

Bloom’s taxonomy and L.
Andreson’s taxonomy?
What are the consequences
of'ignoring the B.S.
Bloom’s taxonomy in
didactic practice?

How could be removed the
risk to phrase objectives at
inferior level of taxonomy?
Why is important that a

possible because the
same verb cannot have
different complexity
levels;

b.) this situationis
possible only if the
tasks/actions are
different as complexity;
c.) this situation means
an error due to a
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? Why?
Questions about
the question
What was the
point of asking
that question?
Why do you think
1 asked this
question?

What does that

mean?

teacher to use taxonomy in
phrasing operational
objectives, questions and
verifying tasks?

Which are the most
important agreement points
between the two
taxonomies?

Do you agree with the
reviewd taxonomy version
of B.S. Bloom?

How do you decide which
is the level at which you
phrase the operational
objectives?

How do you select the
questions/tasks to evaluate
the phrased operational
objectives?

What criteria do you
respect when you evaluate
the level at which an
operational objective is
phrased?

Establish the sequences
order of pedagogical
development in which the
Bloom’s taxonomy is
involved.

missunderstanding of
the differences that
every taxonomic level
involves;

Which is the most
appropriate methos of
evaluation to verify an

objective situated at
evaluation level?

a.) multiple choice test;
b.) project;
¢.) portfolio.

3. Conclusions

Bloom’s taxonomy is:
e A reference modd in a certain lesson development, of a class, but also
in the analytical program devdopment of a taught disdpline o an
educational program, because in all this cases we start from what we
wish to obtain from our students (what will they know, what will they
knowto do, what willthe students know to be) and we finish withtheir
evaluation (how do I knowthat theyhave these capacities);
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As inttial was wanted, Bloom’s taxonomy(including the reviewed one
of Lonn W. Anderson), can contribute to academic education
formalzation and education in general, in the whole world;

Bloom’s taxonomy (incuding the reviewed one of Lonn W.
Anderson), can be constant applied in the devdopment process, but
also precise in the teaching — study — evaluation process, so that the
students understand the logic of their cognitive progress, and in this
way “can be related by the multipleintelligencesdevelopmert, abilities
to solve problems, critical and creative thirking and integrating the
new technologies” (Noble T.,2004);

A few practical recommendations:

Teachers can create a monitonng system of correspondence between
objectives — the teaching — study process and what they measure by
evaluation tests. We cannot formulate objectives at the superior level
of taxonomy and evaluate by tasks thatare situated at the inferior level
of taxonomy by therr requesting level. We cannot teach requesting the
thinking of the students at inferior levels and to evaluate by tasks
situated at superior level. Concerning the evaluation fomms, it is
recommended a blend of them, because is hard to catch the
development rank of superior levels by multiple— choice tests. In case
of using multiple — choice tests, it is recommended the item creation
that is at superior levels, according to formulated objectives in an
approprateshare.

Teachers can involve students in a montonng process of the study
progress by creating individual study habits. Pupils, students, can be
taught to montor alone the study progress at every class/lesson
starting from the level that presents difficulties, by group or individual
exercises. This habt created in the classroom can contribute to the
metacognition development of the students, so when they will leam a
information, they can phrase question by ther own at different
taxonomic levels, can anticipate the questions and evaluation items,
which represents a control overstudy and evaluation.
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