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As students learn, they process
various types of information in
various ways. For example, a text

can be processed on the basis of (a) its
physical characteristics (e.g., font size
and color, page layout); (b) linguistic
characteristics (e.g., the way words are
put together to form sentences, the way
sentences form paragraphs); and (c)
semantic content (the meaning of the
words and phrases) (Miclea, 1999).
According to cognitive psychology stud-
ies, the deeper the processing of a stimu-
lus, the better it is preserved in long-term
memory. Craik and Lockhart (quoted in
Miclea, 1999, p. 218) said that the
processing of a stimulus gets “deeper”
when it moves away from physical
characteristics and toward conceptual
and semantic characteristics. Several
studies have concluded that the depth, or
quality, of processing is in most cases
more important than the amount, or
quantity, of the processing. This finding
explains why students who study less but
more attentively usually fare better on
their exams than those who go through
the material several times, but only at a
superficial level.

Organizing information from a
text into table form, and analyzing
the data contained in a table, repre-
sent deeper levels of information
processing than the simple reading of
a text. In order to represent informa-
tion graphically in a table, students
must analyze the ideas, extract
essential facts, formulate concepts,
and group the data according to
various criteria (temporal, hierarchi-
cal, spatial, etc.), depending upon the

logical demands of the theme/subject
being studied.

Students can learn how to organize
information in graphic form by
starting with simple forms and mov-
ing toward more complex forms.
Teachers can present models for
structuring information and demon-
strate the procedures used in creating
them. Initially students simply copy
these models into their notebooks;
subsequently they learn how to struc-
ture the information by themselves.
Examples of several types of tables for
organizing information are presented
below.
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The “T” table (see Table 1) can be

used to chart pros and cons (argu-
ments for and against), answers to a
yes–no question, or opposing opinions
on a certain subject (Bernat, 2003).
The name comes from the shape of
the table.
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Pros
(Arguments For)

Cons
(Arguments Against)

For example, the students in my
class wrote the following economically
based arguments for and against
Romania’s integration into the Euro-
pean Union (see Table 2).
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The “T” table can be filled out indi-
vidually or in small groups, using previ-
ous knowledge or researching informa-
tion from various sources. If time is
limited, some students could identify the
pros, while others identify the cons. As
the arguments are presented to the large
group, the students can fill in a table in
their exercise books, using arguments
chosen by consensus. In this context each
student has the opportunity to compare
his or her arguments with those of the
other participants.
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In order to learn how to counter an
argument for or against a given idea,
students can construct a table that re-
quires them to supply a counterargument
for each argument presented (Dulama,
2002). This activity lends itself to working
in pairs, with one student formulating
the arguments and the other the
counterarguments. In Table 3, students
investigated socially based arguments
for—and counterarguments against—
integrating Romania into the E.U.
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• goods can be manufactured under E.U. license

• tax-free commercial exchanges

• Romanians will have the opportunity to work
legally in the E.U.

• counseling on economic development strategies

• the quality of Romanian products will rise

• creation of new workplaces

• percentage increase in foreign investment

• capitalization of Romanian products on the
E.U. market

• Romanian goods will compete with E.U.
goods

• market only for E.U. products

• excessive exploitation of natural resources

• bankruptcy of certain firms

• prices will increase, but incomes will not

Arguments for Romania’s integration into
the E.U.

Arguments against Romania’s integration
into the E.U.

Social arguments for integrating Romania
into the E.U.

Counterarguments

• facilities for studying in Western countries
• mutual recognition of diplomas

• better social safety net

• increase in salaries, pensions, benefits for chil-
dren

• work opportunities
• no visas necessary for traveling within the E.U.

• education in Western countries is very expensive
• diplomas do not demonstrate same competen-

cies
• other countries’ resources do not contribute to

Romania’s social safety net
• if there is no economic production, then in-

comes and expenditures cannot increase
• jobs will not necessarily be well-paid
• criminals can also move about freely; plus there

is the threat of a brain drain and youth exodus

Social arguments against integrating Ro-
mania into the E.U.

Counterarguments

• Romanians’ emigration to the West
• creation of networks for drug, arms, and hu-

man trafficking oriented to the West

• some people with behavioral disorders will
enter Romania from other E.U. countries

• copying dysfunctional, dangerous behavioral
patterns from the West

• people will have difficulty adapting to new
laws, rules, situations

• Romania is seen as a provider of cheap, un-
skilled labor

• many people already emigrate illegally
• some networks are already in place, but West-

erners are going to support us in eliminating
them

• they enter anyway, since a visa is not required

• negative models are prevalent in movies, com-
puter games: these are a more likely source
than visits to Western countries

• humans are the most adaptable species; Ro-
manians in particular are inventive and adapt-
able

• Romanians will specialize in the professions
required by the market
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After writing the arguments and
counterarguments on the blackboard,
students can form groups of four to select
the strongest counterargument for each
argument. A representative from each
group will write the strongest counter-
arguments on the blackboard.

This technique is useful in developing
arguments and counterarguments, in
comparing various counterarguments,
and in choosing the strongest counter-
arguments for a given argument.

.
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For the strategy known as a predic-

tion table (Temple, Steele, & Meredith,
1998b, p. 8), the teacher reads a story
in short sections, and after each section
asks the students to predict what might
happen next. Students are also asked
to explain the evidence on which they
based their predictions. The students
reflect on the context of the story, its
setting in time and space, the logical
sequence and consequences of the
action, the character traits and
behavior of the characters, etc. When
students have entered their predictions
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Part I

What do you think will
happen?

What evidence do you have? What actually happened?

Part II

What do you think will
happen?

What evidence do you have? What actually happened?

What do you think will
happen (hypothesis)?

What are the arguments to
support your hypothesis?

What actually happened?

• a new human settlement will
develop in the neighborhood

•  people will have new
workplaces

•  the forest will be cut down

• the environment will be
polluted

•  people need houses and
other services

•  the activity is run by
people, not by machines

•  the field cannot be ex-
ploited without cutting
down the forest

• all oil drilling operations
pollute the environment

•  a city has been founded

•  1,000 new jobs were created

•  100 hectares of forest were
cut down

•  waters have been polluted
•  the soil was destroyed on

100 hectares

and evidence into the table, the next
fragment is read and students find out
what follows in the actual text (see
Table 4).

The breaks in the reading take place
between certain key elements of the story,
to allow the students to anticipate the
course of events. This technique encour-
ages the development of the capacity to
make predictions based on certain
premises and also encourages the stu-
dents’ creativity.
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The prediction technique can also be

used with informational texts, such as
texts explaining phenomena or proc-
esses. For example, the discovery of a
large oil field will lead to changes in the
local environment. The students are
asked to predict what will happen and to
develop arguments to support their
hypothesis (see Table 5). Then they read
the text to discover what happened in
reality, compare their predictions/hy-
potheses with real consequences and
actual events, and enter all this informa-
tion in the table (Dulama, 2002).
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Triggering phenomenon Condition Effect phenomenon

Snow T < 0oC Snow layer forms (water in solid state)

Accumulation of snow in a layer T > 0oC Snow melts (water in liquid state)

Liquid water penetrating the snow layer T < 0oC Water in liquid state recrystalizes in the
snow layer, forming firn (snow crystals
become larger and rounder)

Increase in thickness of snow/ice layer T < 0oC Compression of the firn and formation
Repeated recrystalizations of dense ice of the glacier

This technique is useful not only for
helping students anticipate some of the
consequences of human actions on the
environment, but also for predicting the
consequences of  an individual’s ac-
tions. Often, in real life, people do not
look at an issue from the perspective of
the future but only from their present
angle, thus seriously limiting their
thinking.

� �������4���������4���������%��
This table facilitates the identification

of the causes, conditions, and conse-
quences of a phenomenon, and the
logical relationships among them.
Cause is a phenomenon or complex of
phenomena that precedes, and in some
cases provokes, the appearance of
another phenomenon, called the effect.
Conditions are facts or circumstances
that influence the appearance of a
phenomenon or its progression (slowing
down, stimulating, or stopping it).
Conditions can influence phenomena
both qualitatively and quantitatively.
Effects (consequences, follow-up, results)
are phenomena that necessarily result
from a certain cause. The cause-condi-
tion-effect table may be used in connec-
tion with conducting a science experi-
ment, reading a text, watching a movie,
and so forth (Dulama, 2001a). Table 6
is a horizontal linear table, that is, the
information is presented horizontally
(Bernat, 2004).

����
��������%��
Some information invites graphic

organization for the purpose of com-
parison, to outline similarities and
differences. Comparison involves the
mental or physical juxtaposition of

objects or phenomena for the purpose
of establishing similarities and differ-
ences. Similarities are characteristics the
objects possess in common, and differ-
ences are features specific to one (or
some) of them that distinguish one from
another. Comparison may use criteria
such as color, shape, density, length,
and so on. It is not possible to compare
the color of an object with its shape. The
results of a comparison are expressed by
assertions: Lake X is deeper than lake Y;
lake X contains water, same as lake Y; lake
X has a lake basin, same as lake Y.

Students can fill in a comparative
table individually or in small groups,
usually after reading a text. In Table 7,
the students are asked to compare stars
and planets on the basis of certain
criteria and to deduce the similarities
and differences. The information pre-
sented in the table is in a concise form,
making it easy to understand and learn.
To avoid students’ learning incorrect
information, the table should also be
filled in on the chalkboard, or its con-
tent discussed in class (Dulama, 2002).
The comparative table is a synthetic
table, as it synthesizes information
involving a large number of criteria and
shows relationships among the criteria
(Bernat, 2004).

In Table 8, which compares North
and South Korea, similarities and
differences are not specified in a sepa-
rate column, but they can be deducted
from horizontally reading the character-
istics of each country.

����������%��
This graphic organizer (Dulama, 2002,

p.164) is useful when comparing two or
more concepts (see Table 9). The concepts
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Criterion Planets Stars Similarity (S)/
Difference (D)

Shape Spherical Spherical S

Age The same within a given system The same within a given system S

Evolution Continuous Continuous S

Temperature High at the core, lower Very high D
at the surface

State of aggregation Solid Gaseous D

Light Without its own light Own light D

Mass Small Large D

Density High Low D

Movement Rotates on its own axis
and orbits around a star

Geography

Natural
conditions

Population
settlements

Economic
development

Criteria

Location

Country type

Neighboring
countries

Elevation

Climate

Rivers

Flora and
fauna

Cities

Population

Industry

Agriculture

Democratic People’s Republic
of Korea

Eastern Asia – the Korean Peninsula

peninsular; socialist republic

N – People’s Republic of China; NE –
Russia; E – Sea of Japan; S – South
Korea; W – Yellow Sea

– mountainous – N – Continental
Korean Mountains – peak Pektu-san
– 2744m – E – Diamond Mountains

– temperate continental – abundant
rainfall

– rivers with a well-developed
potential for hydroelectric power

– forest covers 70% of the country:
Korean cedar, spruce, red pine,
Korean maple
– Ussuri tigers, lynxes, brown bears

– capital – Pyongyang – 1.5 million
inhabitants

– 17 million inhabitants; 38%
urban population
Density – 139.5 inhabitants/sq kms

– resources : high-grade coal;
mineral ores : iron, zinc, lead,
sulphur
– poorly developed industry
– major industries: power, metal-
lurgy, machine construction,
chemical

– wheat, corn, fruit trees
– silk worms

South Korea

Eastern Asia – the Korean Peninsula

peninsular; presidential republic

N – Democratic People’s Republic of
Korea; E – Sea of Japan; S – South
China Sea; W – Yellow Sea

– predominantly mountainous –
Taebaek san Mountains– hills and
coastal plains towards the Yellow Sea

– temperate oceanic with monsoon
influences

– rivers: Hang, Kum, Naktong

– deciduous forests cover 2/3 of the
land
– tiger, snow leopard, musk, mountain
antelope, wolf, bear

– capital – Seoul – 11 million inhabit-
ants ; Pusan >  4 million inhabitants;
Daegu > 2.3 million inhabitants ;
Inchon > 1.7 million inhabitants

– 46 million inhabitants; density – 466
inhabitants / sq km; 73% urban
population; religions: Buddhism,
Confucianism, Protestant

– few resources
– follows the Japanese model of
economic development
– major industries: textiles (1/3 of labor
force), cars, home appliances, electronics;
companies: Daewoo, Samsung,
Hyundai, Goldstar

– agricultural lands occupy 22% of sur-
face, 50% of this land is planted in rice
– some animal husbandry (insignificant)
– fishing
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Attribute type Ice field Iceberg

Color White White

Form Irregular, multiple blocks Irregular block

Length Hundreds of meters or kilometers Hundreds of meters or kilometers

Thickness 90-100 meters Tens or hundreds of meters or kilometers

Width Hundreds of meters or kilometers Hundreds of meters or kilometers

Position On the surface of polar seas, Floating on the surface of seas and oceans
attached to the continental ice sheet in cold, temperate areas

to be compared are specified, and the
properties forming the bases for the com-
parison are placed in columns. Depending
on how the information is structured, this
table can be organized vertically or hori-
zontally (Bernat, 2004).

'$�%�������%������� �
����
������
This table, also called a comparative

graphic organizer, is used to catalog
the characteristics of several concrete
objects (see Table 10). The first column
gives the names of the objects, and the
“head” of the table contains the at-
tributes to be analyzed. If an attribute
applies to the object, it is marked with
a plus sign (+); if not, it is marked with
a minus sign (–) (Gliga & Spiro, 2001).
This organizer has several advantages:
It can indicate not only opposite prop-
erties (cold/warm), but also neutral
properties (medium size); and it also
allows for easy identification of the
properties of a specific object and
comparison between objects.

A similar table is used in Temple, Steele,
and Meredith (1998a) to activate students’
previous knowledge. This strategy in-
volves comparing the features of a new
subject with the features of two other
previously known subjects. The students

mark a plus sign (+) for the characteristics
they think both known subjects possess, a
minus sign (–) to denote the absences of a
characteristic, and a question mark (?) for
the situations where they are uncertain.
After the students complete the assign-
ment, the teacher fills in the table on the
blackboard with the characteristics all
agree upon.
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The table of figures is a synthetic

graphical organizer read by determin-
ing the intersection points of two sets of
criteria, which are arranged along a
horizontal axis and a vertical axis (see
Table 11). The table of figures can be
used to identify the importance of a
particular variable or to understand the
relationships among all the data
gathered in the table. Analysis of the
data in the table helps students dis-
cover the essential. They may be asked
to search for extreme values, compare
certain elements, or regroup similar
values. The data from the table should
not necessarily be memorized. It is
more useful for the students to know
how to use the data than to memorize
figures that have no meaning for them
(Dulama, 2001b).
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Temperature Dimension State of aggregation Life Satellites   Rings

High Low Large Small Solid Gaseous Life Satellites Rings

Mercury + - - + + - - - -

Venus + - - - + - - - -

Earth + - - - + - + + -

Mars - - - + + - - + -

Jupiter - + + - - + - + -

Saturn - + + - - + - + +

Uranus - + + - - + - + +

Neptune - + + - - + - + +

Pluto - + - + - + - + -
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By filling in, analyzing, and interpret-
ing tables, students learn how to

• extract essential information from a
text

• interpret information
• identify the connections between

different facts and figures
• organize information according to

various criteria
• establish logical connections be-

tween their previous knowledge and
new information

• practice various cognitive processes
(e.g., analysis, comparison, synthe-
sis, generalization, abstraction). 

By including tables in the teaching
process, we can observe that:

• structuring information into tables
allows for clearer understanding of
concepts and helps students learn
the information

• knowledge obtained by in-depth
processing is long-lasting and can be
applied.

In order to answer the question above,
consider some of the meanings of the
term “critical thinking” cited by Simona-
Elena Bernat (2003, pp. 69–70):

“Critical thinking means making decisions
rationally and considering what to believe
and what to do.” (Ennis)

 “Critical thinking is the questioning or
investigation we do when we aim at
understanding, evaluating, or solving.”
(Victor Maiorama)

 “Critical thinking is capable, responsible
thinking that facilitates sound judgements
because: it is based on evidence, it self-
corrects, and it is sensitive to the context.”
(Matthew Lipman)

“To think critically means to be curious, to
use investigation strategies: to ask ques-
tions and systematically look for answers.

Critical thinking acts at several levels, not
only to establish the facts, but to find their
causes and implications.” (Steele, Meredith,
and Temple)

“Critical thinking means using those
cognitive abilities and strategies that
enhance the probability of obtaining a
desirable result.” (Diane Halpern)

Since creating tables requires elaborat-
ing, analyzing, and interpreting informa-
tion, and structuring content in diverse
ways, we contend that using tables in the
teaching process facilitates students’
development of critical thinking.
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Households Total income Money income Equivalent value of
consumption of agricultural
products from own resources

Total households 649 386 70.1% 29.1%

Wage earners 730 506 81.8% 17.7%

Peasants 526 652 44.1% 55.1%

Unemployed 414 963 66.2% 33.1%

Renters 640 968 61.2% 37.5%

Source: Romanian Statistical Yearbook, 2000
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Maria Eliza Dulama’s article demonstrates
the flexibility and power of tables in the hands
of creative teachers. This idea is supported by
the academic literature: Rossi (1990) found that
students, whether at higher or lower levels of
reading skills upon beginning the study, ben-
efited from having the structure of a text clearly
marked. The forms provided in the article give
students a framework with which to unpack rel-
evant information and relationships in the text.
Students using these organizing schemes would
be more attuned to the organization of the in-
formation and would learn to engage in higher
levels of analysis.

Similar strategies can also be used to encour-
age students to monitor their own comprehen-
sion as they are reading. Mayer (2004), on the
basis of a review of the literature on subject area
learning, suggests that strategies such as those
proposed by Dulama can help students learn
how to represent information in meaningful
ways and make explicit relationships among
concepts in text. These skills can lead to higher
levels of understanding across subject areas (e.g.,
mathematic word problems or scientific princi-
ples). As the teacher provides structure, instruc-
tion, and guidance on how to organize infor-
mation and how to reframe information in
meaningful ways, students develop strategies for
higher level learning and ultimately critical
thinking about new and difficult ideas.

Halpern (1998) argued that, in order to help
students transfer strategies from one setting to
another, they should be encouraged to focus on
the structure of the relationships within a given
text. Tables that reflect the logical structure of a
text, identify arguments for or against some
point, or establish cause-effect relationships,
serve as explicit representations of these rela-
tionships. As such they focus students’ attention
on the relationships among concepts, so students
will be more likely to recognize these higher or-
der relationships in other contexts. In addition,
the use of tables to record students’ identifica-
tion of these relationships will serve to reinforce
the students’ self-monitoring of their own com-
prehension and critical thinking (Halpern, 1998).

Dulama notes that students must also “learn
how to structure the information by themselves.”
Mayer (2004) believes that students learn this
process best through modeling. Using the kind
of strategies proposed by Dulama and others
(Anderson, Howe, Soden, Halliday, & Low, 2001),

teachers can employ a think-aloud process to
demonstrate the steps involved in designing and
creating a table. It is key that students learn to
distinguish what kinds of tables might be most
appropriate under what circumstances. For in-
stance, if the task is to find cause-effect relation-
ships in a text, and a student constructs a table
categorizing the attributes of an animal de-
scribed in the text, clearly the student either has
not understood the task or lacks the necessary
skills to complete it.

Teaching students to create their own tables
can proceed in several steps. First, the teacher
might present a table complete with labels and
ask students first to complete the table inde-
pendently and then share it with a partner, re-
solving any inconsistencies between the two ta-
bles. The next step would be to cue the class as
a whole with questions about what informa-
tion is needed from a text, leading them to con-
struct a class table. Once the table was designed,
students could complete it independently using
the pair-share process described above. Finally,
the teacher might assign a task requiring high-
level analysis of a text and ask the students to
design a table that would assist in the analysis.
As students move from filling in tables designed
by the teacher to constructing their own tables,
teachers can assess their pupils’ work for evi-
dence of self-monitoring, strategy use, and ulti-
mately level of analysis.
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