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Infroduction

In this paper, | argue that technologies should not support learning by attempting to instruct the
learners, but rather should be used as knowledge construction and representation tools that students
learn with, not from. In this way, learners function as designers, and the computers function as Mindtools
for helping learners to interpret and organize their personal knowledge.

Mindtools are computer applications that, when used by learners to represent what they know,
necessarily engage them in critical thinking about the content they are studying (Jonassen, 1996).
Mindtools scaffold different forms of reasoning about the conent that students are studying. That is,
they require students to think about what they know in different, meaningful ways. For instance, using
databases to organize students” understanding of content organization necessarily engages them in
analytical reasoning, where creating an expert system rule base requires them to think about the causal
relationships between ideas. Students cannot use Mindtools as learning strategies without thinking
deeply about what they are studying.

€ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

originally to replace paper-based filing systems.
These electronic filing cabinets allow users to
store information in organized databases that
facilitates retrieval. Content is broken down into
records that are divided into fields that describe
the kind of information in different parts of each
record.

Using Computers as Mindtools

Mindtools repurpose computer applications to
engage learners in critical thinking. There are
several classes of Mindtools, including semantic
organization tools, dynamic modeling tools,
information interpretation tools, knowledge
construction  tools, and conversation and
collaboration tools (Jonassen, in press). | shall
briefly describe and illustrate some of them. For
a report of research on Mindtools, see Jonassen
and Reeves (1996).

Databases can be used as tools for analyzing
and organizing subject matter (.e. Mindtools).
The database shown in Figure 1 was developed
by students studying cells and their functions in a
biology course. The database can be searched

Semantic Organization Tools and sorted to answer specific questions about

Semantic organization tools help learners to
analyze and organize what they know or what
they are learning. Two of the best-known
semantic organization tools are databases and
semantic networking (concept mapping) tools.

Databases

Database management systems are omputerized
record keeping systems that were developed

the conftent or to identify interrelationships
and inferences from the content, such as "Do
different shaped cells have specific functions?"
Constructing content databases requires learners
to develop a data structure, locate relevant
information, insert it in appropriate fields and
records, and search and sort the database to
answer content queries. A large number of
critical thinking skills are required to use and
construct knowledge-oriented databases
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Figure 1. Content database.

Concept Mapping

Concept mapping tools provide visual screen
tools for producing concept maps. Concept
mapping is a study strategy that requires learners
to draw visual maps of concepts connected
to each other via lines (inks). These maps
are spatial representations of ideas and their
interrelationships that are stored in memory, ie.
structural knowledge (Jonassen, Beissner, & Yacci,
1993). Programs such as Semantica, Learning
Tool, Inspriation, Mind Mapper, and many others,
enable learners to interrelate the ideas that
they are studying in networks of concepts, to
label the relationships between those concepts,
and to describe the nature of the relationships
between all of the ideas in the network, such
as one screen of a concept map on evolution
in Figure 2.

Dynamic Modeling Tools

While semantic organization tools help learners
to represent the semantic relationships among
ideas, dynamic modeling tools help learners to
describe the dynamic relationships among ideas.
Dynamic modeling tools include spreadsheets,
expert systems, systems modeling tools, and
microworlds, among others,

Spreadsheets

Spreadsheets are computerized, numerical record
keeping systems that were designed originally
to replace paper-based, ledger accounting
systems. Essentially, a spreadsheet is a grid or
matrix of empty cells with columns identified
by letters and rows identified by numbers.
Each cell is a placeholder for values, formulas
relating values in other cells, or functions that
mathematically or logically manipulate values
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in other cells. Functions are small programmed
sequences that may, for instance, match values
in cells with other cells, look up a variable in a
table of values, or create an index of values to
be compared with other cells.

Mgt &
Proyte
Cims

Spontansous et
Static ia
ity of ife

. Déversiy

=

 EVOLUTION

==

Patral welection -
Viarcw

Lite Hastary
Furman Evoiution Pan
Prmatm

Actuptatias s e mirvoermeet §
Lamarchism
Catasimphism
v Urafomatasianeam
Frme—S
Homoogeus body alrchaws
Sumaains i ety

Foasase meont

B semanilr

Spreadsheets were originally developed and
are most commonly used to support business
decision making and accounting operations.
They are especially useful for answering "what
if" questions, for instance, what if interest rates
increased by one percent? Changes made in
one cell automatically recalculate all of the
affected values in other cells. Spreadsheets are
also commonly used for personal accounting
and budgeting. Spreadsheets can also be used
to construct simulations, such as the batter
simulation in Figure 3.

Expert Systems

Expert systems have evolved from research in
the field of artificial infelligence. An expert
system is a computer program that simulates
the way human experts solve problems, that is,
an artificial decision maker. They are computer-
based tools that are designed to function as
intelligent decision supports. For example, expert
systems have been developed to help geologists
decide where to drill for oil, bankers to evaluate
loan application, computer sales technicians how
to configure computer systems, and employees
to decide among a large number of company
benefits alternatives. Problems whose solutions
require decision making are good candidates for
expert system development.
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Figure 3. Spreadsheet simulation.

Most expert systems consist of several
components, including the knowledge base,
inference engine, and user interface. There are
a variety of "shells" or editors for creating expert
system knowledge bases, which is the part of
the activity that engages the critical thinking.
Building the knowledge base requires the learner
to arficulate causal knowledge.

The development of expert systems results in
deeper understanding because they provide
an intellectual environment that demands the
refinement of domain knowledge, supports
problem solving, and monitors the acquisition
of knowledge. A good deal of research has
focused on developing expert system advisors
to help teachers identify and classify learning
disabled students.

Systems Modeling Tools

Complex learning requires students to solve
complex and ill-structured problems as well
as simple problems. Complex learning requires
that students develop complex mental
representations of the phenomena they are
studying. A number of tools for developing these
mental representations are emerging. Stella, for
instance, is a powerful and flexible tool for building
simulations of dynamic systems and processes
Gystems with interactive and interdependent
components). Stella uses a simple set of building
block icons to construct a map of a process (see
Fig. 4). The Stella model in Fig. 4 was developed
by an English teacher in conjunction with his
tenth grade students o describing how the boys’
loss of hope drives the increasing power of the
beast in William Golding's novel, The Lord of the
Flies. The model of beast power represent the
factors that contributed to the strength of the

beast in the book, including fear and resistance.
Each component can be opened up, so that
values for each component may be stated as
constants or variables. Variables can be stated
as equations containing numerical relationships
among any of the variables connected to it. The
resulting model can be run, changing the values
of faith building, fear, and memory of home
experienced by the boys while assessing the
effects on their belief about being rescued and
the strength of the beast within them. Stella and
other dynamic modeling tools, such as Model-It
from the Highly Interactive Computing Group at
the University of Michigan, probably provides the
most complete intellectual activity that students
can engage in.

Beast Power 4.1 a

beating down per act o)

j
)
¥ £F

‘i"._' imikiing SEA

Doubt Factor
Mernoty of home

Fig. 4. Conceptual map of the Beast.

Visualization Tools

We take in more information through our visual
modality than any other sensory system, yet we
cannot output ideas visually, except in mental
images and dreams, which cannot be shared
visually except using paint/draw programs. While
it is not yet possible to dump our mental images
directly from our brains into a computer, a very
new and growing class of visualization tools are
mediating this process by providing us tools
that allow us to reason visually in certain areas.
Visualization tools help humans to represent and
convey those mental images, usually not in the
same form they are generated mentally, but as
rough approximations of those mental images.

Visualization tools can have two major uses,
interpretive and expressive (Gordin, Edelson &
Gomez, 1996). Interpretive tools help learners
view and manipulate visuals, extracting meaning

I K EXEA-TTIE
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Fig 6. Tool for visualizing chemical compounds.

from the information being visualized. Interpretive
illustrations help to clarify difficult-to-understand
text and abstract concepts, making them more
comprehensible (Levin, Anglin, & Carney, 1995).
Expressive visualization helps learners to visually
convey meaning in order to communicate
a set of beliefs. Crayons and paper or paint
and draw programs are powerful expressive
tools that learners use to express themselves
visually. However, they rely on graphical talent.
Visualization tools go beyond paint and draw
programs by scaffolding or supporting some of
the expression. They help learners to visualize
ideas in ways that make them more easily
interpretable by other viewers. An excellent
example of an expressive visualization tool is the
growing number of tools for visualizing chemical
compounds. Understanding chemical bonding is
difficult for most people, because the complex
atomic interactions are not visible. Static
graphics of these bonds found in textbooks
may help learners to form mental images, but
those mental images are not manipulable and
cannot be conveyed to others. Tools such as
MacSpartan enables students to view, rotate,
and measure molecules using different views
(see Fig. 6) and adlso fo modify or construct
new molecules. These visualization tools make
the abstract real for students, helping them to
understand chemical concepts that are difficult
to convey in static displays.

Rationales for Using
Technology as Mindtools
Why do Mindtools work, that is, why do they

engage learners in critical, higher-order thinking
about content?

Learners as Designers

The people who learn the most from designing
instructional materials are the designers, not the
learners for whom the materials are intended.
The process of articulating what we know in
order to construct a knowledge base forces
learners to reflect on what they are studying in
new and meaningful ways. The common homily,
"the quickest way to learn about something is
to have to teach it," explains the effectiveness
of Mindtools, because learners are teaching the
computer. It is important tfo emphasize that
Mindtools are not intended necessarily to make
learning easier. Learners do not use Mindtools
naturally and effortlessly. Rather, Mindtools
often require learners to think harder about
the subject matter domain being studied while
generating thoughts that would be impossible
without the tool. While they are thinking harder,
learners are also thinking more meaningfully as
they construct their own redlities by designing
their own knowledge bases.

Knowledge Construction, Not Reproduction

Mindtools represent a constructivist use of
technology. Constructivism is concerned with the
process of how we construct knowledge. When
students develop databases, for instance, they
are constructing their own conceptualization
of the organization of a content domain. How
we construct knowledge depends upon we
already know, which depends on the kinds of
experiences that we have had, how we have
organized those experiences into knowledge
structures, and what we believe about what
we know. So, the meaning that each of us
makes for an experience resides in the mind
of each knower. This does not mean that we
can comprehend only our own interpretation of
reality. Rather, learners are able to comprehend
a variety of interpretations and to use each in
constructing personal knowledge.

Constructivist approaches to learning strive to
create environments where learners actively
partficipate in the environment in ways that
are infended to help them construct their own
knowledge, rather than having the teacher
intferpret the world and insure that students
understand the world as they have told them.
In constructivist environments, like Mindtools,
learners are actively engaged in interpreting
the external world and reflecting on their
interpretations. This is not "active" in the sense
that learners actively listen and then mirror the
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one correct view of reality, but rather "active"
in the sense that learners must participate and
interact with the surrounding environment in
order to create their own view of the subject.
Mindtools function as formalisms for guiding
learners in the organization and representation
of what they know.

Learning with Technology

The primary distinction between computers
as tutors and computers as Mindtools is best
expressed by Salomon, Perkins, and Globerson
(1991) as the effects of technology versus the
effects with computer technology. Learning
with computers refers to the learner entering
an intellectual partnership with the computer.
Learning with Mindtools depends "on the mindful
engagement of learners in the tasks afforded
by these tools and that there is the possibility
of qualitatively upgrading the performance of
the joint system of learner plus technology." In
other words, when students work with computer
technologies, instead of being controlled by
them, they enhance the capabilities of the
computer, and the computer enhances their
thinking and learning. The result of an intellectual
partnership with the computer is that the whole
of learning becomes greater than the sum of

its parts. Electronics specialists use their tools
to solve problems. The tools do not control the
specialist.  Neither should computers conftrol
learning. Rather, computers should be used as

tools that help learners to build knowledge.

Cost and Effort Beneficial

Mindtools are personal knowledge construction
tools that can be applied to any subject matter
domain. For the most part, Mindtools software
is readily available and affordable. Many
computers come bundled with the software
described in this paper. Most other applications
are in the public domain or available for less
than $100. Mindtools are also reasonably easy
to learn. The level of skil needed to use
Mindtools often requires limited study. Most can
be mastered within a couple of hours. Because
they can be used to construct knowledge in
nearly any course, the cost and learning effort
are even more reasonable.

Summary

Computers can  most  effectively  support
meaningful learning and knowledge construction

in higher education as cognitive amplification
tools for reflecting on what students have
learned and what they know. Rather than
using the power of computer technologies to
disseminate information, they should be used in
all subject domains as tools for engaging learners
in reflective, critical thinking about the ideas they
are studying. Using computers as Mindtools by
employing software applications as knowledge
representation formalisms will facilitate meaning
making more readily and more completely than
the computer-based instruction now available.
This paper has introduced the concept of
Mindtools and provided brief descriptions and
some examples. More information and examples
are available on the World Wide Web http://
www.ed.psu.edu/-mindtools/).
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Problems are everywhere, Our personal and
professional lives are filed with problems to
solve. For example, teachers are problem solvers.
How do | get my students to be more interested
in what | teach? How do | control students
behavior? How shall | teach this lesson? How
to | get the technology to work? Which is the
best route to drive to school? How do | prevent
the principal from criticizing me? What shall we
make for supper this evening? What do | have
to do in order to attfract recognition from the
principal? We are deluged with problems every
day. In his book of essays, Karl Popper (1999)
averred, "All life is problem solving." Unfortunately,
we have rarely been taught how ftfo solve

problems, especially the kinds of problems that
are encountered in daily and professional lives.

Problems are everywhere, yet those problems
differ. Problems and problem solving vary in
several ways. First, problems vary from well-
structured ill-structured problems Jonassen, 1997,
2000). Most problems encountered in schools
are well-structured problems. Well-structured
problems typically present all elements of the
problem; engage a limited number of rules and
principles that are organized in a predictive
and prescriptive arrangement; possess correct,
convergent answers; and have a preferred,
prescribed solution process.

llI-structured problems, on the other hand, are
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the kinds of problems that are encountered in
everyday practice. lll-structured problems have
many alternative solutions to problems; vaguely
defined or unclear goals and constraints; multiple
solution paths; and multiple criteria for evaluating
solutions; so they are more difficult to solve.

Problems also vary in complexity. The complexity
of a problem is a function of the breadth of
knowledge required to solve the problem, the
level of prior knowledge, the intricacy for the
problem-solutions procedures, and the relational
complexity of the problem (humber of relations
that need to be processed in parallel during
a problem solving process) (Jonassen & Hung,
2009).  llI-structured problems tend to be more
complex, however, there are a number of highly
complex well-structured problems, such as chess.

Problems also vary between static and dynamic
problems. In dynamic problems, the relationships
among variables or factors change over time.
Changes in one factor may cause variable
changes in other factors that often substantively
changes the nature of the problem. The more
infricate these interactions, the more difficult it
is any solution. lll-structured problems tend to
be more dynamic than well-structured problems
that tfend to be static.

Based on the differences in problems
(structuredness, complexity, and dynamicity),
Jonassen (000) described a typology of
problems. Each kind of problem calls on a
different set of processes for their solution. Some
of these problem types are described in Figure

1 and below.

Story problems:

Story problems are the most commonly
encountered problems in formal education. From
elementary mathematics through graduate
level courses in dynamics, textbook chapters
present story problems. Story problems include
elementary combine, cause/change, or
compare problems in math (Joe has 3 marble;
Jane gave him three more; how many does he
have); calculating resistance given voltage and
amperage; calculating reagents needed to form
a specific precipitate in a chemical reaction; or
calculate interest accrued on a savings account.
They usually take the form of embedding the
values needed to solve an algorithm intfo a brief
narrative or scenario. In order fo meaningfully
solve story problems, learners must construct
and access a problem schema and apply that
schema to the current problem. If they access

the correct schema, the solution procedure is
usually embedded within that schema. However,
numerous difficulties occur when students extract
the values from the narrative, insert them into
the correct formula, and solve for the unknown
quantity because they focus too closely on
surface features of the problems.
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Figure 1. Kinds of problems.

Decision-Making Problems.

Decision-making problems are usually constrained
to decisions with a limited number of solutions.
For instance, do we move in order to accept
a promotion? Which health plan do we select?
Which school is best for my children? Though
these problems have limited number of solutions,
the number of factors to be considered in
deciding among those solutions as well as the
weights assigned to them can be very complex.
Decision problems usually require comparing and
contrasting the advantages and disadvantages
of alternate solutions. Decisions are justified in
terms of the weight those factors. More recent
research has demonstrated the role of story
construction in helping people make decisions.
Rather than weighing alternatives, people often
consfruct scenarios about possible outcomes,
choosing the preferred scenario.

Troubleshooting problems:

Troubleshooting is one of the most commonly
accepted forms of everyday problem solving.
Maintaining automobiles, aircraft, or any complex
systems requires troubleshooting skills. Debugging
computer program requires troubleshooting.
The primary purpose of troubleshooting is fault
state diagnosis. That is, some part of a system
is not functioning properly, resulting in a set
of symptoms that have to be diagnosed and
matched with the user's knowledge of various
fault states. Troubleshooters use symptoms to
generate and test hypotheses about different
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fault states.. In addition to procedural knowledge
of the process, troubleshooting also requires
conceptual knowledge of the system, strategic
knowledge of when to use tests and methods,
and hypothesis generation and testing are
also required. Later in this chapter, | will briefly
demonstrate an architecture for representing
and supporting meaningful  troubleshooting
online.

Strategic performance:

Strategic performance entails complex activity
structures in a real-fime environment, where
the performers apply a number of tactical
activities to meet a more complex and ill-
structured strategy while maintaining situational
awareness. In order to achieve the strategic
objective, such as teaching in a classroom or
quarterbacking a professional football offense,
the performer applies a set of complex tactical
activities that are designed to meet strategic
objectives. Pursuing strategies through tactical
activities requires applying a finite number of
tactical activities that have been designed fo
accomplish the strategy. However, an expert
tactical performer is able to improvise or
construct new tactics on the spot to meet the
strategy. Those adjustments are contextually
constrained. In face-to-face education, students
are usually faught the prerequisite skills but not
how to engage and regulate them in real time.
That skill requires real-time simulations that are
difficult tfo provide in both face-to-ace and
online instruction.

Policy Analysis Problems.

Case problems are complex, multi-faceted
situations. What makes these problems difficult
to solve is that it is not always clear what the
problem is. Because defining the problem space
is more ambiguous, these problems are more ill-
structured. These are the most common types
of problem solved in professional contexts.
Case problems require the solver to articulate
the nature of the problem and the different
perspectives that impact the problem before
suggesting solutions Uonassen, 1997). They
are more contextually bound that any kind of
problem considered so far. That is, their solutions
rely on an analysis of contextual factors. Solving
business problems, including planning production,
are common case problems. Deciding production
levels, for instance, requires balancing human
resources, technologies, inventory, and sales
Classical situated case problems also exist in

international relations, such as ".. given low crop
productivity in the Soviet Union, how would the
solver go about improving crop productivity if
he or she served as Director of the Ministry of
Agriculture in the Soviet Union" (Voss & Post, 1988,
p. 273). International relations problems involve
decision making and solution generation and
testing in a political context. Justifying decisions
is among the most important processes in solving
case problems.

Design problems:

Among the most ill-structured but meaningful
problems are design problems. Whether
designing instruction, an electronic circuit, a
bicycle that flies, a marketing campaign for
new Internet company, or any other product or
system, designing requires applying a great deal
of domain knowledge with a lot of strategic
knowledge resulting in an original design. What
makes design problems so ill-structured is that
there are seldom clear criteria for evaluating
success. The client either likes or hates the result
but cannot arficulate why. Therefore skills in
argumentation and justification help designers
to rationalize their designs. Although designers
always hope for the best solution, the best
solution is seldom ever known. Also, most design
problems are complex, requiring the designer
to balance many needs and constraints in the
design and the clients. Despite the difficulties,
design problems are among the most common
in professional practice. Virtually every engineer,
for example, is paid to design products, systems,
or processes.

How to Teach Problem Solving

In my theory of problems solving, learning to
solve problems requires working through a
combination of cases and cognitive strategies
see Figure 2).

kinds of
problems
represented by require skill
case _
building {~#——used to examine —— :ggtr:;ivccs
blocks

Figure 2. Components of problem-solving
learning environments.
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These are assembled into problem-solving learning
environments (PSLES). The primary building blocks
of PSLEs are various cases (examples) that differ
in terms of how they function (see Figure 3).
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Figure 3. Case components of problem-solving
learning environments.

PSLEs start with a problem to solve. Problem cases
provide background information, contextual
information, and instructional supports to help
student generate and test different solutions
to the problem presented. Cases as problems
to solve have many instantfiations in practice,
including anchored instruction, goal-based
scenarios, and problem-based learning.

The most direct approach to creating PSLEs is to
provide examples. Cases as worked examples
are instructional devices that typically include
the problem statement and a procedure for
solving the problem for showing how other
problems may be solved (Atkinson, Derry, Renkl,
& Wortham. 2000). Worked examples that focus
on problem type and sub-procedures involved
in the process are cognitively very demanding.
They are useful for helping students to solve
well-structured problems.

Case studies provide examples of how to solve
ill-structured problems. In case studies, students
study an account (usually narratives from one
to 30 pages) of a problem that was previously
experienced. Frequently guided by questions,
students analyze the situation and processes
and evaluate the methods and solutions.  This
analysis is usually ex post facto. In most case
studies, students are not responsible for solving
the problems, only analyzing how others solved
the problems and engaging in what-if thinking.
Case studies are stimuli for discussions. The goals
of the case study method are to embed learning
in authentic contexts that requires students to
apply knowledge rather than acquire it.

One of the most effective ways to learn to

solve problems is to examine similar problems
for their structure and their solutions. There are
two theoretical approaches to using cases as
analogues: analogical encoding and case-based
reasoning. The former is a process of analogical
encoding. Analogical encoding is the process of
mapping structural properties between multiple
analogues. Rather than attempting to induce and
transfer a schema based on a single example,
comprehension, schema inducement, and long
term transfer across contexts can be greatly
facilitated by analogical encoding, comparison
of two analogues for structural alignment.

Another way of using cases to support problem
solving is by analogy with a prior experience
to the source problem. Problem solving consists
of finding the nearest case in an organized
library of annotated problem cases and
reusing or adapting it. When a new problem is
encountered, most humans attempt to retrieve
cases of previously solved problems from
memory in order to reuse the old case. If the
solution suggested from the previous case does
not work, then the old case must be revised
(Jonassen & Hernandez-Serrano, 2002). When
either solution is confirmed, the learned case is
retained for later use. Case-based reasoning is
based on a theory of memory in which episodic
or experiential memories in the form of scripfts.

llI-structured problems tend to be more complex
than well-structured problems because multiple
perspectives on the problem and ifts solutions
exist. Based on cognitive flexibility theory
(Spiro, Coulson, Feltovich, & Anderson, 1988),
perspectives and thematic representations
of content are presented to convey the
underlying complexity of the problem. When
students examine the problem from these
multiple perspectives, they learn about which
perspectives must be accommodated in the
solution.,

Finally, learners in many PSLEs use simulations of
practice to try out their solutions. Simulations
dllow students to make mistakes with harm to
anyone.

Cognitive Strategies
in Problem Solving
In order to learn how 1o solve problems, students

must use a number of cognitive strategies (see
Figure 4).
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Figure 4. Cognitive strategies required
fo solve problems.

Constructing robust problem schemas is important
to learning to solve problems in any domain.
Problem solvers construct their understanding
of a problem by arranging the structural and
generic propositions of the text info coherent
conceptual model. Robust problem schemas
include situational and structural attributes of
the problem as well as the procedures for solving
the problem hould they exist).

As indicated earlier, analogical comparison of
problems can facilitate learning how to solve
them. The process is known as analogical
encoding.

The most important cognitive strategy in solving
problems is causal reasoning. Understanding the
causal relationships that make up a problem is
essential for learning how to solve any kind of
problem. Causal relationships enable problem
solvers to make predictions (hypotheses),
inferences (diagnosis), implications (possibilities),
and explanations. Causal relationships may be
directly taught using influence diagrams (causal
maps) or inferred from simulations or questions.

Questioning is the primary method used to
prompt student understanding. In order to
support problem solving, you should question
learners about causal relationships or whatever
other kind of property students need to learn.
The goal of using questions is to get students to
generate their own questions. The ability to ask
deep level questions is also essential to problem
solving.

Students may also use a variety of tools to
construct models of problems. The method
that | promote is the use of Mindtools (see other
paper in this issue).

An essential skill for assessing students’
understanding and ability to solve ill-structured
problems is argumentation. Students need to be
able to construct arguments in support of their
solutions. Their arguments must also anticipate
counter-arguments and be able to rebut them.

Finally, students need to learn how to regulate
their problem-solving activities. Metacognition
includes not only student's awareness of the
requirements of the problem and their own skill
but also the ability to regulate their

learning activities.

Summary

The model proposed in this paper is suggested as
a model for designing problem-solving learning
environments. The permutation of problems,
cases, and cognitive strategies suggests the
need for hundreds of studies to demonstrate
the effectiveness of different components in
problem-solving learning environments.
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Abstract

Concept maps are a cognitive tool variously used in the learning process, traditionally structured by
pen and paper. Easily accessible and apprehensible concept mapping software offers the capability
fo be structured in a computer-supported environment, which enhances collaborative learning
among students and simplifies matters related to classroom restrictions. The following paper presents
the use of computer-based concept mapping as an instructional and assessment tool through the
design, concretization, and evaluation of a course that took place in real classroom conditions with
nine-year-old students. The study aims to highlight the ways in which concept maps are able to
help the learning process by revealing students” conceptual representations before instruction and by
functioning as an assessment tool capable of providing constant feedback to the instructor.

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Keywords 1. Introduction

Concept maps., concept mapping software, Concept maps are based on the theory
computer-supported learning, collaborative  of constructivism. In a constructivist frame,
learning, instructional tool, assessment tool, a person develops cognitive models that
conceptual representations. serve future thinking or acting. The process
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of knowledge construction depends on our
conceptual representations. Effective learning
means structuring new knowledge models
by using, expanding, revising, or erasing the
pre-existing representations. Thus, the study
of representations is crucial in designing
appropriate educational environments.

Concept maps are able to present a student’s
knowledge structure before teaching as
well as during various phases of a course,
thus providing opportunities for specialized
curriculum planning, and constant evaluation
and self-evaluation for both the student and
the teacher.

Concept mapping software is a cognitive tool
that enables students to construct concept
maps. A good software makes the construction,
revision, and storage of a map easier.
Authors also point out that the advantages
of a computer-based concept map extend
beyond practical matters. It is possible that
computer-based concept mapping helps the
"reorganization of conceptual functions" in a
way that is not possible without its use [11

The use of concept maps in a classroom has
to be accompanied by other strategies such
as collaborative learning. Many researchers
point out that this procedure creates social
and conceptual conflicts between students,
which are useful for learning [63, 641

2. Theoretical Framework

Contemporary  psychological  approaches
in learning and science didactics create
a new, common base for the design and
concretization of various subjects. Nowadays
the concept that the learning process
cannot be concretized without taking into
consideration the conceptual representations
of students and the process of knowledge
construction is becoming more and more
acceptable. Thus, learning is not a process of
collecting, acquiring, or transferring knowledge.
On the contrary, it is possible only with the
conceptual contribution of the person that
learns, and it takes place when the exploration
of the student reveals inconsistencies between
current representations and experience. In
such case, the student tends to change his/
her conceptual model, not necessarily in order
to replace it with the objectively right but

with the viable [2]1. Therefore, the starting
point of learning is what a person knows or
ignores before teaching.

Often, traditional feaching slightly affects the
conceptual representations of a student not
only after a course but even in adulthood
[3] because conceptual representations are
disregarded during teaching. It is clear that
a teaching course based on constructivism
has to study the conceptual representations
of students in order to exploit them, if they
are according to a scientific model, or to
reconstruct them, if they are conceptual
obstacles, through the creation of conceptual
conflict learning conditions [41.

Concept maps are a cognitive tool variously
used in the learning process. They were first
presented by Novak and Gowin [5, 6, 7, 81 and
are based on the theories of Ausubel [Q1. They
are a popular way to represent knowledge
[6, 10, 111 and to reveal the representations
of the person that takes part in the learning
process [12, 131 A concept map consists
of concepts and links. The links represent
the relations among concepts, and can be
labelled as oriented or not. Linked concepts
form propositions.

Concept maps have been used in the
study of physics [39, 401, chemistry [41, 19],
ecology and environmental education [42,
43], biology [44, 45, 46, 47, 48, 49, 501, history
[511, astronomy [52], veterinary medicine [53],
engineering [54], literature [55, 561, geology
[571, and mathematics [58, 591. More recently,
concept maps have been adapted for use in
business settings [81.

Concept maps have been used with
elementary students [60], middle school
students [61, 521, high school students [62],
and college students [46], including teacher
education students [24]

In detail, concept mapping is used:

(@ As a heuristic for developing science
curriculums [141. Concept maps have been
used in the study of the existing conceptual
representations before teaching in order to
design a proper course.

®) As cognitive tools towards meaningful
learning [15, 16, 17, 181. Concept maps as
cognitive tools assist students in clarifying their
understanding and making explicit connections
between concepts [191. By involving them in
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the analysis of the structural relations of the
subject [12] and in the procedure of their
organization in hierarchically higher schemes,
students also learn about their knowledge
structures. In this way, knowledge becomes
more effective [20, 211, the student's memory
and ability to use knowledge in other
conditions is enhanced [12], and his/her
understanding is improved [221. Thus, concept
maps can serve as meta-cognitive tools that
will urge students fowards meaningful learning
(81

(©) As an instructional tool [23, 241 Educators
have found concept maps useful in assessing
students’ prior knowledge, identifying gaps in
student knowledge, helping teacher education
students identify key concepts to target in
their tfeaching, and determining the extent
and qudlity of new connections students are
able to make affer instruction [241

Concept maps measure aspects of learning
that conventional tests do not measure
particularly well. For example, concept
mapping can provide information about
students’ misconceptions and incorrect
conceptions, which are usually unavailable
in conventional tests [25, 261 For instance,
researchers found that their students had
confused ‘salamander and ‘lamprey. The
researchers were able to find a possible flaw
in their curriculum (ack of specimens of these
species for students to examine, in contrast
to other species for which specimens were
available) with the aid of their students’
concept maps [26]1. Additionally, concept
mapping allows the evaluation of the learning
process and the teaching method as both
are taking place and not only after their end,
as usually happens with traditional evaluation
tests. Therefore, the teacher is able to change
or enhance his/her teaching strategies during
a course when problems are revealed in the
knowledge construction.

A crucial aspect of the teaching process is
the assessment of the students’ conceptual
development. The ftraditional tests that are
conducted aofter teaching do not allow a
complete view of how students construct
knowledge during teaching and do not reveal
possible misconceptions. The use of concept
maps as a tool for assessment, whether
structural, relational, or a combination of both,

originated in their qualitative characteristics.
Despite the concerns about the scoring
systems, and associated validity and reliability,
concept mapping is generally considered a
promising method.

The use of concept maps in the classroom
has to be accompanied by other strategies
such as collaborative learning. Collaborative
learning as a teaching strategy is a fransition
from the individual, Piagetian theories to
the wider, social, Vygotskian ones. Many
researchers were involved with collaboratively
constructed computer-based concept maps.
They point out that this procedure creates
social and conceptual conflicts between
students, which are useful for learning [63, 641.

Finally, a concept mapping software makes
the construction and revision of concept
maps easier. In addition, their storage in
digital format makes it possible for the
maps to be distributed through computer
networks, the Internet, and publishing through
Web sites. Of great importance is the use
of computer-based concept mapping by
people with learning disabilities, particularly
those who cannot read or process written
information sources. The visualization that the
diagrammatic form of a concept map offers
also provides a great alternative for students
with oral disabilities [1, 651.

There are many rubrics on concept map
assessment suggested in the literature, usually
depending on how the map was generated.
If the user freely identifies concepts they feel
are related to the subject, then the assessment
may be either structural or relational. A
structural, quantitative assessment assigns
weighted scores to graph characteristics such
as number of concepts, links, cross-links, and
hierarchical levels; not all scoring systems take
all the components into consideration [61. A
relational, qualitative assessment is done by
comparing the map to an expert map in order
to evaluate more qualitative characteristics
and scores the overlap between them. This
strategy assumes that there is some ideadl
organization that best reflects the structure
in a domain. scores the overlap between
them [381.

A quantitative assessment can be objectively
calculaoted but does not take into
consideration the quality of concepts, links,

17



Teuxog 2

X-Ray@eknaideuon

and propositions. A qualitative assessment
is more subjective; however, it may have
an  advantage over structural  methods
when dealing with complex maps because
it emphasizes map correctness and overall
quality. Both quantitative and qualitative
assessments can reveal valuable information
about the process of understanding as well as
the ability to reveal changes in understanding
over time [53, 661

3. Methodology

3.1 Objectives of the study

This study aims to highlight the use of concept
maps as an instructional and assessment tool.
We are particularly interested in how concept
maps are able to help the learning process by
revealing students conceptual representations
before instruction and by functioning as an
assessment tool capable of providing constant
feedback to the instructor.

Thus, the objectives of the study are:

1. To highlight the use of concepts maps
as a way to enlighten the conceptual
representation of a student.

2. To highlight the necessity of basing the
design of an educational environment on the
study of conceptual representations.

3. To highlight the advantages of the use of
concept maps as an assessment tool relative
to traditional evaluation tests.

4. To highlight the advantages of computer-
supported concept mapping in real classroom
conditions.

The following sections present the design
and concretization of an innovative course
using computer-based concept maps in a
collaborative learning environment, with the
participation of nine-year-old students in a
Greek elementary school.

and

3.2 Research participants, settings,

concept mapping software

The research took place in real classroom
conditions. Thirteen nine-year-old students, six
©) girls and seven (7) boys, participated in the
study. Groups were formed by mixing genders,
computer skills, and school performance
criteria. The subject of the course was

Nutrition. The students named their groups
Calcium, Ferrum, and Carbohydrates.

Every group used a computer, in which concept
maps were constructed and reconstructed
before and after various phases of instruction.
The class teacher was also the researcher.

A free concept mapping software named
"ModellingSpace" was used. This was
developed by the University of Patras in
collaboration with the Aegean, Angers,
Lisbon, Mons-Hainaut, and SclumbergerSema
Universities iwww.modellingspace.net).

The research started with the study of
conceptual representations as they appeared
in the concept maps structured by the
students before teaching. Then, a course was
designed, taking into consideration these
representations.

During the course, the students constructed,
revised, and reconstructed their maps after
various phases of the teaching process.
The maps, which were collected aofter
every phase of instruction, were studied
immediately using a combination of structural
and relational assessment protocols in order to
provide immediate feedback to the instructor
about the effects of the instruction on the
conceptual structures of students so that he/
she can modify the educational environment
accordingly.

In  other words, when the knowledge
construction tended to adopt the scientific
model presented in the course, the original
design was maintained. However, when
misconceptions or a lack of sftructure was
detected, the teaching strategies were
enhanced or altered.

4 Results: Concept
Map Assessment

4.1 Conceptual representations

The study of conceptual representations used
concept maps structured by the students
before teaching. The results of the map
analysis that directed the course design
follows and are compared with the results of
other research on nutrition [671:

The students representations about food
is related to the concepts "body" Figures 1
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and 2) and "health" Figure 3), but there is no
evidence about the kind of relation between
the two. The students know that some foods
are more beneficial fo the body than others,
but they ignore the reasons why this is so
Figures 1, 2, and 3). They have heard of food
components such as calcium, ferrum, and
carbohydrates, and thus named their groups
after them, but they do not really understand
how food is made up of these components
and how the human body uses them Figures
1, 2, and 3). Food is related to strength Figure
1), health Figure 3), and human body functions
Figure 2), but not to energy.

The analysis of the students conceptual
representations reveadled a number of
conceptual obstacles, which led to the

selection of the teaching objectives presented
below:

a. To structure the knowledge about the
origin of food and its categories.

b. To distinguish the food groups.

c. To understand that food consists of
components,

d. To structure the knowledge about the main
food components and their contribution fo an
organism.

e. To structure the knowledge about the
process of digestion.

4.2 Studying the knowledge
structure process

4.2.1 Existence of strong
or deficient pre-model

The evaluation of the concept maps structured
during the course marked out important
aspects of the learning process:

Students with a strong conceptual model
before teaching Figure 1), whether
scientifically oriented or not, do not easily
abandon it. On the contrary, they fry to
adjust their school knowledge to fit intfo their
conceptual model Figure 4).

Students with a deficient conceptual model
before teaching try to replace it with school
knowledge, but not always successfully
Figure 5).

4.2.2 Successful knowledge structure

In cases of successful knowledge structures,
maps appear structural and conceptual in

development, as they appear in the concept
maps structured before instruction Figure
1), ofter the first phase of instruction Figure
6), and in the final phase Figure 7) in group
Calcium. In addition, a successful knowledge
structure is revealed by the study of concept
maps structured before instruction Figure
3), after the concretization of the first two
objectives of the didactic approach Figure
5), and in the final phase Figure 8) in group
Carbohydrates.

4.2.3 Misconceptions and unsuccessful

knowledge sfructure

In cases of misconceptions and unsuccessful
knowledge structures, if there are no other
external problems, such as lack of collaboration
among group members, difficulties with the
software, etc., then the teaching strategies
need to be enhanced or changed.

More specifically, the first map after instruction
in group Calcium generally reveadls the
adoption of the scientific model regarding food
origin and categories presented in the course.
However, the fact that they defined eggs
and poultry as different categories, and thus
different concepts, reveals a misconception
and gives feedback to the instructor so that
he/she can enhance the teaching strategies
in this field Figure 9).

In addition, the final concept map of group
Calcium presents organism and body as
two different concepts. It could be that the
students distinguished organism from body by
connecting organism to the inner organs of
the body, such as the heart and the lungs,
and body to external activities, such as
movement. In other words, in this area there
is a misconception that the instructor has to
deal with.

The final concept map of group Carbohydrates
also reveals that students consider beans
as belonging to the food category cereadls
Figure 8).

Finally, the concept map of the group Ferrum,
after the concretization of the four objectives
of the didactic approach (cf. paragraph 4.1),
reveals an unsuccessful knowledge structure
by not referring to "poultry" as the third sub-
concept of the concept "meat.”
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5 Conclusions - Future
Perspectives

In accordance with the above research
activity, the following conclusions are
presented:

The study of conceptual representations

is necessary in order to set a didactical
approach, and concept mapping is an
effective cognitive tool towards this direction.

Designing an educational environment can be
a confinuous process due to the feedback
provided by the concept maps that students
construct during instruction. Thus, concept
maps can serve as assessment tools that are
free from the restrictions of final evaluation
tests.

Concept mapping software can facilitate
the adoption of concept mapping in
everyday classroom settings due to the easy
construction, revision, reconstruction, digital
storing, and distribution of concept maps that
it offers.

During the research, the possibility of studying
the kind of inferaction that takes place
between individuals, among the members of
a group, and within the group itself during
the knowledge construction process was
raised. In other words, it might be possible
to study individual knowledge construction
in comparison with group knowledge
construction using concept maps.

In addition, questions were raised about the
choice of the more appropriate assessment
protocol in order to evaluate concept maps
accurately and, at the same time, without
overlooking their qualitative characteristics.

Appendix

Fig. 2: Concept map before teaching
group ““Ferrum’’
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Fig. 1: Concept map before teaching
group ““Calcium”
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Fig. 3: Concept map before teaching,
group ““Carbohydrates””

Fig. 4: Concept map after the materialization
of the three objectives, group ““Calcium’
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Fig. 5: Concept map after the materialization
of the two first objectives, group
“Carbohydrates’”

Fig. 6: Concept map after the materialization
of the two first objectives, group ““Calcium’’

Fig. 7: Final concept map, group ““Calcium’*
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Abstract

Technology has been making it to classrooms for over four decades, deeply affecting education.
The rapid diffusion of the Internet created new approaches to learning including online course
delivery. It provides a redlistic, visually compelling, and motivating interactive environment
for developing the skills and knowledge needed in today’s multicultural environment, another
characteristic of the society we live in. Given the above, the current study aims to develop
teenagers’ cultural competency, social and leadership skills, and multicultural awareness
through virtual-based activities, extensively using Web 2.0 tools, in a non-formal educational
setting, aiming in instilling a new learning, collaboration and communication culture. MYTecC
Mediterranean Youth Technology Club, introduced below) aims to embrace all the above
under its multicultural internet-based, virtual umbrella.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Infroduction - Theoretical
Background

Computers have been making it to
classrooms for over five decades, and their
use evolved from ‘learning from computers",
to '"learning about computers", to "learning
with computers", or in other words "computers
as mindtools" Dexter et al., 1999; Eteokleous,
2007; Hadjithoma, & Eteokleous, 2007;
Jonassen, 1999). With the rapid diffusion of
the Internet; new approaches to learning
were created including online course delivery
(Crosta, 2004). As a result, the interest in the

development and use of online learning has
been steadily increasing Oabbagh & Kitsantas,
2004) providing "anytime, anywhere learning".
The internet as a medium to implement
online learning provides a pervasive new
channel for education, it removes time and
space constraints, it increases flexibility and
accessibility tfo education and knowledge
Berge, 1999; Tianguang Gao & Lehman, 2003).
Web 1.0 users were characterized as passive
"consumers" of information, or in other words,
the audience, without having any contribution
and involvement. Therefore, they were
reading, receiving and researching tthe 3 Rs).
Nowadays, Web 2.0 created the framework

.
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for user participation. Specifically, a site’s
primary content is contributed by its users,
where the traditional one way information
flow is becoming a two-way conversation.
The wusers are contributing, collaborating,
and creating tthe 3Cs)  (Ala-Mutka, Punie,
& Ferrari 2009; Hargadon, 2009; Murugesan,
2009; Richardson, 2009). The term, Web 2.0 is
commonly associated with web applications
which facilitate interactive information sharing,
interoperability, user-centered design and
collaboration on the Web. Examples of Web
2.0 include web-based communities, hosted
services, web applications, social-networking
sites, and video-sharing sites. A Web 2.0 site
allows its users to interact with other users
or to change website content, in contrast
tfo non-interactive websites where users are
limited to the passive viewing of information
that is provided to them MHargadon, 2009;
Prensky, 2001; Richardson, 2009).

The students, mainly under the age of 18, can
be characterized as digital natives Prensky,
2001) or digital learners Murugesan, 2009;
Oliver & Carr, 2009; Richardson, 2009). They are
extensively using the Internet and the Web 2.0
tools for various reasons such as: playing web-
games, visiting social networking websites (.e.
Face book, MySpace, Twitter, Delicious, Flickr,
LinkedIn, Live Journal), using email accounts,
searching for information, communicating
through chat rooms, developing websites,
becoming net-writers through wikis and blogs,
etc Burnett et al, 2003; Hargadon, 2009;
Murugesan, 2009). By the time teenagers turn
18, they will play 10,000 web games, they wiill
talk 10,000 hours on the phone and they will
send and receive more than 200,000 emails
(Prensky, 2001).

Millions of people around the world participate
to various social networking sites. The concept
of social networking is becoming even more
popular, ‘invading" to people's everyday
lives and activities. Numerous Web 2.0 tools
are used at the social networks such as:
Discussion forums, Blogs, Wikis, Chat-rooms,
Electronic calendars, Electronic documents (.e.
Google documents) etc. These tools provide
the opportunity to the users in conducting
various actions such as create profile
pages, socializing, friending, create groups
of common interest, upload photos, video,
music, comment on events, pictures, etc.

Having in mind the above, it is suggested that
the social networking can be transformed to
educational networking, by using the various
web 2.0 tools into the educational practice,
towards achieving educational goals.
Additionally, technology provides a realistic,
visually compelling, interactive, and motivating
environment (Goddard, 2002; Polonoli, 2001;
van Braak, 2001), for developing the skills and
knowledge needed in today's multicultural
environment, another characteristic of the
society we live in. Our society is composed
of more than one ethnic group so it can be
broadly characterized as multicultural (Smolicz,
1996).  Often multiculturalism is defined as
more than the acceptance of the presence
of diverse racial, cultural, economic and social
groups; it refers to peoples philosophy for,
and attitude toward, people of different race,
ethnicity, geographical origin, gender, sexual
orientation, physical ability, religion, economic
class and age. In this sense, human differences
are recognized, respected, appreciated and
celebrated within a multicultural environment
Nikolaou, 2000).

Given the above, what is technology's role
in developing Tespect’ among people with
different culture, religion, language and
nationality? How the Web 2.0 tools can be
used to develop social and leadership skills
to the youth that are considered important
characteristics for today's globalized,
interconnected world? Would it be possible to
recognize, respect, and appreciate differences
among human beings by utilizing Web 20
tools through Internet-based activities? The
Mediterranean Youth Technology Club aims
to embrace and put in practice all the above
under its multicultural, virtual umbrella.

The Mediterranean Youth
Technology Club

MYTecC, the Mediterranean Youth
Technology Club  http://www.mytecc.com),
is a multidimensional project aiming at using
ICT to empower young people in order to
enhance their opportunity for employment,
MYTecC also aims to build bridges between
youth enabling them to express their cultural
identity and to get to know other cultures.
The ultimate objective is to promote the
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principles of respect for cultural diversity,
tolerance, the spirit of volunteerism, and social
responsibility by creating a human network in
a program supporting and enhancing dialogue
and exchange in a Web 2.0 environment.
Specifically, MYTecC's vision focuses on
creating future leaders who are aware of
their social responsibility and duties, are able
to improve their local communities, and
are effective local and global citizens. The
objectives of the project are the following:
1- To empower youth with information and
communication technology.

2- To provide youth with tools and concepts
which would enable them to become
responsible members in their communities.

3- To develop a culture of dialogue based on
respect, tolerance and reason.

4- To raise awareness among young people
about the opportunities and challenges
resulting from globalization and how to
positively deal with them.

MYTecC targets young people between
the age of 14 and 18 who are trained by a
team of insfructors. Each cycle of MYTecC
is one year and the activities are conducted
after-school. The project is based on a solid
training foundatfion which includes social
empowerment, technological skills, and a
course in technical English. Specifically,
participating youth simultaneously follow three
different but complimentary learning fracks:
1) Technology and networking skills, based
on the Cisco Systems IT Essentials training;
2) Technical English, which enhances their
opportunity for employment and allows for
communication with others (www.mywaves.
or@); and 3) Social - Virtual empowerment
curriculum is delivered through classroom-
based and infternet-based irtuall activities
(http://myteccstudents.ning.com/). The Social
aspect focuses on communication skills, social
responsibility and leadership. The Virtual
aspect links countries together, encourages
networking among the working groups from
the participating countries, through activities
and games aiming at strengthening dialogue
and positive interaction. The development
of a virtual community brings added value
through a constant exchange of thoughts,
ideas and experience within a framework of
tolerance and respect.

Clearly an initiative of this magnitude requires
a solid partnership to ensure its continuity
and sustainability. The partnership currently
includes: the Public Benefit Investment @B
Department of CISCO http://www.cisco.com),
and the ICTDAR (Program Information and
Communication Technology for Development
in the Arab Region, http://www.ictdar.org/) a
regional program of the UNDP (United Nations
Development Program).

MYTecC classes officially started at the end
of February 2008, to the 8 participating
countries Egypt, lsrael, Jordan, Morocco,
Palestine, Portugal, Turkey, and Yemen) and
ended in June-July 2009. Twenty instructors
and more than 300 students were part of the
MYTecC community. A mini-MYTecC cycle
starts in February 2010 in 5 countries (srael,
Morocco, Palestine, Portugal, and Turkey) and
in September 2010 a full MYTecC cycle starts
in more than 10 countries, hopefully including
Cyprus as well!

To coordinate the work in the 8 countries and
to ensure smooth execution, a decentralized
management tfeam has been put in place
which meets every two weeks virtually,
consisting of an Instructor Coordinator from
Morocco), a Research and Monitoring Manager
(fromm Cyprus), a Virtual Curriculum Manager
(fromm Portugal), a Content Manager from
Morocco), and a Technical Support Manager
(from Palestine). This team is comprised of
members of the MYTecC core instructor team.
The Instructor Coordinator and the Research
and Monitoring Manager also meet bi-weekly
with Partners’ representatives and the ICTDAR
Project Manager to review MYTecC progress
and resolve developing implementation issues.

The Social - Virtual Curriculum

Today, with the advent of Web 2.0, the
internet has become truly interactive.
Wikimedia, videos, blogging, forums and chats
are excellent examples of how

definitions, ideas, photographs, videos and
voice can be input and shared over a powerful
Web 2.0 internet. The above is captured in
detail through MYTecC social-virtual curriculum.
MYTecC puts in practice the development and
expansion of the Internet and specifically, the
Web 2.0 technologies and tools. In addition
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MYTecC takes advantage teenagers internet
ease of use and high Web 2.0 tools literacy
in performing internet-based educational
activities.

The current study focuses on the application
and the effects of the Social-Virtual
Curriculum, where its overall philosophy
can be described as follows: empower the
students personadlly, raise their awareness of
the right social skills and citizenship values
(at the community, country, and global level)
and get the students in the frame of mind to
become social entrepreneurs. To achieve the
above, the social-virtual curriculum is divided
in three dimensions.

The first dimension, the Personal development
dimension, focuses on building students’
personal skills, examining their role in the
community and discusses in detail the issue
of volunteerism, including sub-topics such
as: feamwork, communication styles, critical
thinking, effective inquiry and research,
etc. The Civic Education dimension, aims o
broaden students understanding on various
values and concepts such as similarities and
differences, cultural diversity, democratic
system, respect, acceptance, leadership,
conflict resolution, stereotyping, etc. It also
examines the roles and responsibilities of the
students as citizens in the development of
their communities. During the third dimension,
Social Entrepreneurship, the students go
through a basic business planning fraining, in
an attempt tfo develop community projects/
socially responsible business ideas that will
create job opportunities for the people
in ftheir communities. Teamwork, effective
communication and collaboration will be
the means fto achieve the above. Finadlly,
the students will infroduce the projects to
community key-persons, local organizations,
friends and parents in order to get funding,

and/ or a small micro-loan. Examples of
the sub-topics included at the Social
Entrepreneurship dimension are: creativity,

business and community Entrepreneurship,
business plan, and socially (ocal) responsible
business.

The virtual aspect supports, enhances and
strengthens the concepts covered through
the social curriculum on a broader level. The
students from the participating countries will

have the opportunity to get to know each
other through the virtual curriculum activities
as well as collaborate to accomplish various
activities/ tasks. Finally, it aims to develop
a feeling of "internationdlity" by establishing
infegrated  international  groups  Across
countries to work on projects, and provide
participants with cross-cultural education and
experiences, in an attempt to promote strong
connections with their counterparts.

Main Aim

The current study evaluates the application
and the effect of the social-virtual curriculum
of the MYTecC project. Specifically, it explores
the development of teenagers cultural
competency, social skills, and multicultural
awareness through virtual-based activities,
aming in instilling a new learning culture.
The Web 2.0 tools are used as mindftools and
project-based learning is applied by providing
students group activities to be performed
through a web-platform.

Research Methodology

To address the above, a mixed method
approach is employed, making use of
quantitative and qualitative data (Cresswell,
2003). This paper focuses on the quadlitative
aspect of the research methodology.
The qualitative component is addressed
through interviews with the students and
the instructors. Additionally, chatting rooms’
archives, discussion forums and websites
activities observations took place in order
to get a closer look of the virtual activities
performed and students discussions. For the
qualitative part purposive sampling is used to
draw the subjects Kvale, 1996).

Research Outcomes

It is revealed that without no doubt, the
social-virtual curriculum is of vital importance
in achieving MYTecC goals. It is indeed
one of its main pillars and it is the venue
to achieve students mindset shift, through
which instructors managed to pursue the
following goal: "Teach our students how to
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think".  Students and instructors appeared
to totally agree regarding the benefits
acquired through the social-virtual curriculum,
They reported that it is an enjoyable and a
valuable experience since they all learn lots
of things from the discussions, the games,
the debates, and the activities performed.
Instructors supported that it is very important
for the students, reporting that ".it is a totally
new experience. ..it seems that they redlly like
and enjoy it.they just love it.". An instructor
characterized the social-virtual curriculum as
the perfect thing!

The virtual aspect brought a whole new
dimension by officially bringing together
through educational and fun activities MYTecC
students across 8 countries!t A new learning,
communication and collaboration culture is
officially launched through MYTecC! Students
from the participating countries had the
opportunity to interact and mingle with each
other, both informally and formally through
MYTecC activities among and between
countries. The communication, interaction, and
exchanges through the chat rooms, discussion
forums, and blogs at MYTecC community site
(http://mytecc.ning.com) were amazing.

It was observed that the initial actions of the
students at the community website were to
complete their personal profiles and adjust
their websites to their preferred-colors, upload
pictures and videos (for educational and
entertainment purposes), share music clips
and songs, identify similar interests (.e. sports),
and search for friends from other countries
to interact with. Besides the initial actions,
students mentioned that the virtual curriculum
provided them the opportunity to learn
about new cultures and countries, chat with
students from other countries, and present
their countries to others as well as make
new friends from other countries. In addition,
they commented, discussed, and shared their
ideas in the forums about various subjects
with students from other countries such as
world problems, daily life issues, their visions,
career objectives, etc. They dalso reported
that they enjoyed the idea of utilizihg Web
2.0 tools for educational activities; expressing
at the same time their excitement regarding
the activities performed such as developing
and recording video clips and songs, taking

pictures, developing games, involved in frivia
games, broadcasting radio sessions, etc.

The students also supported that they
learned how to communicate with others
and specifically with persons that posses
different characteristics than they do, how
to discuss about various subjects, express,
and argue about their beliefs and opinions,
further develop their views, think in depth
various issues, and listen to others, but at the
same time respect their opinions. To support
the above, a student mentioned: ".I like the
social curriculum because we share ideas
and information even though sometimes we
don't agree. But | like that..". Along the same
lines, a student reported:. "MYTecC provided
me the ability fo communicate with others
who are different than me", and another one
said that ".in MYTecC | made lots of new
friends and I m so happy for this". The students
with great disappointment reported that they
do not have the opportunity to experience
something similar in their school environments.

Students supported that through the
social-virfual curriculum they experienced
personality and behaviors changes, they
evolved as persons and became more open-
minded, by giving them opportunities that
would not have in any other case, not even
in school. Additionally, they learned how to
take initiatives and developed leadership
characteristics. ".we learn how to be
leaders for us and our communities, we can
lead ourselves and also lead the others..", a
student enthusiastically mentioned. They feel
that they are more responsible, tolerant, self
.confident, not biased fowards others, learned
about important values in life, how to deal
with people, and how to present themselves
to others as well as managed to discover
and better understand themselves through
discussions and interactions with youth from
other countries. To support the above, a
student said: "I changed as a person..l have a
lot of tolerance now..as a person | had some
stereotypes but through MYTecC discussions
my ideas changed, differences among people
do not seem to be that important anymore”.
Another one discussed that ".in MYTecC |
learned how to communicate with others
how to support my views by presenting
arguments and be self-confident". Finally, a

29



Teuxog 2

X-Ray@eknaideuon

30

student confessed the following: " | changed
my views about others..| believe that they are
people like me, we are all equal even though
we have different ideas, religions, cultures..l
better understood that in MYTecC".

Besides the above, some problems reported
regarding the social-virtual curriculum. The
problems encountered were mainly focused on
two areas: 1) addressing specific subjects, such
as religion, and stereotypes and 2) technical
and internet connection problems. Regarding
the first one an instructor mentioned that ".
At first, the students understood the social
curriculum in a wrong way, especially about
religion..| managed to make the students and
the families understand what | was teaching. |
am not teaching them to lose their identities
but to further develop their personalities .."
Through the application of the social-virtual
curriculum numerous technical problems, and
internet connectivity inconsistencies reported.
The above resulted in bad communication
and sometimes postponing MYTecC web-
based activities.

Conclusion

It has been revealed that the opportunities
provided make the difference. Through
MYTecC, the students readlized that the use
of technology can be applied for various
purposes in their lives: personal, educational
and professional. The appropriate educational
environment enhanced with the Web 2.0 tools
integration, promotes students’ motivation,
creativity, the opportunity to synthesize
information, and discover numerous aspects
of their skills and abilities. The educational use
of the Web 2.0 tools promote the dialogue,
discussion, openness and authenticity; as well
as create the foundation for collaboration,
respect, understanding and peaceful
coexistence among youth

This is an excellent and valuable opportunity
for people (nstructors aond youth), and
institutions to participate in an attempt to
enhance the qudlity of education provided to
our children. We all have the chance to meet
other people and network, tremendously
benefited from our interactions, provide and
gain valuable knowledge and skills. In this
ever-changing Hi-Tech, globalized world it is

responsibility of all of us to develop culturally
responsible and competent citizens that will
be able to survive in the cultural diversity. It is
a great challenge to develop citizens that can
be characterized as multicultural and be in a
position to promote peace culture in today's
inferconnected world. A Moroccan instructor
passionately said: "I'm so proud to be part of
this dream team..Youre a locomotive.Youre
a bulldozer..With you dall fogether, nothing
is impossible and | have faith in the future
as long as were all shoulder to shoulder". A
student argued that " MYTecC is a paradise..".
Cisco's Public Benefit Investment, Europe
and Emerging markets Manager, Zika Abzuk,
mentioned: "We believed it was possiblel
Now, we know that it is!".

Note: Responsible/ Contact Person for the
MYTecC project in Cyprus

Dr Nikleia Eteokleous, a Lecturer in Educational
Technology at Frederick University, is the
Research and Monitoring Manager of the
project. She is the representative/ contact
person for MYTecC project in Cyprus, and has
also undertaken the promotion, application
and operation of the project in Cyprus. Her
contact details are: Email: nikleio@cytanet.
comcy; eteokleous.nikleia@mytecc.com. Tel:
90322070
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Eicaywyn Xto Epguvntikd MpdRAnua

MooBAnuarikri tn¢ €peuvac

H SianoAiriouikry eknaideuon kai n ekNAISEUTIKI TEXVOAOYIQ UMOOOUV VA CUVELYQOTOUV KAl va oTnpiouv
n uia 1NV aAAn ue tnv ouvSUAOTIKN EVELYOMOINON MOAAWYV XQPAKTNEIOTIKWY TOUG WOTE N naidaywyikn
Siadikaoia va eivar pia diadikaoia ouvexoug arnAenidpaonc ueraéu padntwv kai eknaideutikou. Eivai
avaykn PeBaia va TovioTel OTI OTIC KOIVWVIKEG EMIOTNUES, N eKMAIOEUTIKI) TEXVOAOYIQ €ival anapaitnto
va xpnoiuornoindei Oxi uOvOo MQPEXOVTAS TO  aAnaEaitNTo MANOOPOPIAKO UAIKO aAAQ  KUPIWG WG
YVWOTIKO €pyaAgio avanTuéng KPITIKNG OkeWNg, avanTtuéng koivwvikwyv Oe€iotnTwv kar avantuéng aéiwv
avadeikvuoviag napaiinAa tn SIaQoPETIKOTNTA KAl TNV T€LOTNTA Tou AAdou. Knapp & Glenn, 1996,
Berson, et al, 2000, oo. 121-131)

EIOIKOTEOLQ, EMAEXTNKE vA MOOCEYYIOTEI EOEUVNTIKA TO KOIVWVIKO @aIvouevo Tng éevoeofiac kai Tou
paroiouou 10T IANDOG OXETIKWV ELEUVWIV ExXOUV KATAOEIEEI OTI TA PAIVOUEVA PATOIOUOU Kail EevopoBiag
MOU EXOUV EUQAVIOTEI OTNV MEwToBaduIa kai kupiwg otn SeutepoBaduia eknaideuon naipvouV TEQAOTIEC
SIaoTAceIC KaBWS kal OTI O PATOIoUOC eival SIaKPITOC OTn OXOAIKN) TGN, OAOVOTI ario 1n OeKQETia
Tou 1980 avanruooeral OTQ OXOAgia n avripQroIoTIKN MPooEyyion. Ta naidid mou JEYAAWVouV O€
MOAUMOAITIOUIKG SIapoOonoINKUEVA MELIBAAAOVTA €XOUV aQvaykn OXI |JOVO va uadouv va CUuuBIvouv
e aMa naidia, Ta oroia MEogpxovral arno AAEC XwEeS e SIQPOPETIKO MOAITIOTIKO unoBadpo, ara
va EMKOIVWVOUV UE QUTA, va OUVOIaAEyovTal, va ouvepyalovral kal va ouvAIQuUOOPWVOUV QrioWeIC KAl
oraoeic. [a va ermreux8ouv OAa Ta napanavw anapeaitntn noounodson eivar va urnapéouv aAdayeg
TOOO O¢ €rinedo OPYAVWONG TOU OXOAgioU, 000 Kal Ot eninedo Becuikwv alaywv. AAAayr) oTov Toorno
SidackaAiag, avadewpnon Twv OTOXWV TOU QVAAUTIKOU MEOYPQUUATOC, EVOWUATWON VEWV EOYAAEIWV
ornv uadnoiakr) 81adikQoia KAl KUPIWG CUK@wva e TN ©. Apaywva, evavTiwon Weca aro TNV kadnuepivn
naidaywyikn rnEakTikn o€ kAde €idouc OIAkPIOoN, EITE QUTN €iVAl KOIVWVIKN, MOAMITIOUIKN), @UAOU, YAWOOIKN
rn 8onokeuTikn KAl O KAOE €iOOUC OTELEOTUNMIKN IE0AOXNON TOU SIQQOPETIKOU. ZNTOUWEVO Eival UE MOIO
To0rno kai noia uedodoAoyia &a ernteux8ouv QUTEC oI aldayeg. H eknaideuTikry TeExvoAoyia unopei va
Bondnoel ouciactika oe autriv tnv kareuduvon Sioti Siver dieEodo arno Tnv arAn avaBaduion £wg Kai
TO UETQOXNUATIONO ToU SIGAKTIKOU MEPIBAAOVTOC.

To {nTnua, AoInov, rnou gpeuvnNONKE €ival Qv Kal KAra rnooo [rnopouv T1a rioAuueoa va a&ioroindouv

otn S16A0KaAiQ yYVWOTIKWV QVTIKEIUEVWY rou oxeTiCovral ue tnv oAimikry kai Tnv Koivwvikn Aywyr) orou
ouupwva e 1o SIaBeUaTiKO Eviaio MAQICIO MEOYEAUUATOS ornoudwv okornog tng didackaAiag Tou
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uadnuarocg givai va karaoTouv ol uadnrec/Toleg

Ikavoi va odiaxeipifovral kal va QvTiueTwniifouv 1a

SuokoAa koIvwVvika kai n8ika mooBAnuara, nou cuxva gupavi(ovrar orn {wn ToUug, TOCO OTO QUECO OCO

KQl OTO EUPUTELO QPUOIKO KAl KOIVWVIKO MEPIBAAAOV.

Eidikorepa av urniopouv 1a rioAuueoa:

® va agioroin8ouv otn SiIdAaoKaAIQ EVVOIWV KAl YVWOTIKWV QVTIKEIUEVWVY MOU KAAAIEOYOUV TNV KOIVWVIKN

avriAngn, evaiodnoia kai yvwon

e va aiornoinBouv w¢ UETAOXNUATIOTIKA gpyaAsgia, aAdaync n 1oxupornoinong oracewv, SIadeocewy,

avriAnPewv kar aéiwv

e va aéionoin®ouv w¢ gpyaAsgia yia Tnv UIoBETNON VEWV MEOTUMWV CUUMELIPOPAC UE OEBACUO OTIC

avBpwrioTikeG aiec

e va aéioroinBouv w¢ gpyaleia SIauoPPwWonG NEOCWMIKOTNTAS urieuduvng, SNIUOKEATIKNG KAl EAEUBEONC,
E KOIVWVIKEG KAl QvBpwriveg euaiodnoieg Xwpic SPNOKEUTIKEG KAl MOAITIOUIKEG OIQKPIOEIG

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

IKondg TnG €peuvacg

® Ol MIBAVEC AAAYEC OTIC OTACEIC KAl AVTIANWEIG
TWV JABNTWV ANEVAVTI OTA KOIVWVIKA OTEPEOTUNA
Kal otV NPOKATAANYN  WwC  arnoTeAeoua
OUYKEKPIUEVNG, €IBIKA oxedlaocpuevng OIOAKTIKNG
napéppaons, dNAadn pEcw TNG AvanTuéng Kal
NG NAIdAywyIKNG a&ionoincnNG OUYKEKPIUEVOU
EKMAIOEUTIKOU, UMNEPHECIKOU AOYIOUIKOU

e n aionmoinon TwV  AANAEMIOPACTIKWV
MOAUMECWY WG METAOXNUATIOTIKWY  YVWOTIKWV
EQYAAEiwWV OTO NAQiICIO TNG  AIQNOANITIOMIKAG
Aywync vyia 1n dleukOAUVON TNG OAOMNAEUPNG
avanTuéng Twv JadnTwy KE TNV KAAIEQYEIQ TNG
KQITIKNG KOIVWVIKNG avTiAnyng, TNG euaicdnaoiag
Kal TNG pAoNC MPOAYOVTAG TO «XEIQAPETIKO,
JETAOXNUATIOTIKO evOIAQEQOV VIA TN YVWON».

IKONPATNTA KAl
diINocopia €psguvag

H ocuuBoAnl TNC MOPoUcag €PEUVAC Kal KaTta
OUVEMEIO N OKOMIYOTNTA TNG OEV EYKEITAI OTNV
anAn dIanicTwoN KAl icWG KAl OTNV EQUNVEIQ UIAG
NEOBANUATIKAC KATACTAONC AAA oTnV evepYO
XEIPAPETIKN Opaon Tou gpeuvnty OACKAAOU,
€701 WOTE VA EMITEUXBOUV O aKOAOUBOI CTOXOI;
e Xelpa®@etnon Kal avantuén TNG KOIVWVIKAG
autoouveidnciag Twv  PadNTwv, HECW  TNG
KOITIKNG KAl AMNEAEUDEPWTIKNG  MPOCEYYIONG
EMIKAIPWY KOIVWVIKWV NPOBANHATWY, ONWG €ival
n &evopoBia, 0 PATOICUOG KAl N NEOKATAANYN,
JE OTOXO TNV AVTIKETWNION TOUC. Me TNV €vvoia
autn o1 JadnTeg dev ANOKTOUV OVO YVWOEIG KAl
BeEIOTNTEC OUTE PMOVO KATAVOOUV TA KOIVWVIKA

SpwuEVA OAMG Ta AANATOUV UETATEENOVTAG TV
karavonon oe dpaon K.Makpdkn, Makpdakng
2000).

e XelpageTnon
diauoipacuou,
NG €peuvac,

Twv  OACKAAWV KAl  Tou
MEOCW TWV NOPICHUATWYV
TNC OANC EMNEIPIAC HE TOUCG
eKNAIBEUTIKOUG, KABWG KAl TNG  MNAPOXNG
nPoc autouC €evoc OIOAKTIKOU  NPOTUMNouU
KOITIKOU OAoKAAoU, Mou avaAauBavel evepyo
POAO oTIC OIOAKTIKEC TOoUu/TNG NAPEUBACEIC
Kal O onoio¢ anaitei  aneykAwBIopo  and
MNAyIWPEVOUC NABNTIKOUG POAOUG KAl MOAKTIKEG
Kal TNV UIOBETNON TNC KPITIKNG, QVAOCTOXAOTIKNG
pedodoloyiag. O dackalog dev meplopileTal
MAEOV  O€  JIa  povodIAoTaoTn  MEOCWIIKA
kal OIOAKTIK QAAayr, GANG NPOXWEEI KAl O€
METAOXNUATIOTIKEC  OPACEIC MOU  CUVOEOVTAI

OIOAEKTIKA Je  OopeCc  Kal  OlaoTACEIC  TOU
EUPUTEQOU  KOIVWVIKOU  Kal  eKMAIOEUTIKOU
OUOTAMATOC.

Ixedlaoudg kail Avdnruén
Exknaibeutikou Aoyiouikou
«Naidid Tou Kéopou»

ApxIkn 16€a ka1l AvaoctoxaoTikin Apdon

H apxikry 18éa avantuéng Tou eknAIdEUTIKOU
UNOOCTNPIKTIKOU AOYIOUIKOU «[aidid Tou KOouou»
OTNPIXTNKE KUPIWG oTnv  napadoxn kal oTn
dianioTwon TNG avaykaioTNTAC unapéng evog
EUEAIKTOU MaAIBAYWYIKOU OXAUATOC DECUIKAG KAl
SIOAKTIKAG NMapépBaong WeE TNV agionoinon Twv
TEXVOAOVYIKWV €OYOAEIWY, OMOU va MNAPEXEl OTA
naidIid TNV €UKAIDIA VA KATAOKEUAOOUV anod
KOIVOU NBIKEG apXEC dPAoNC KAl CUMBIWONG KAl
VA avadewProOOUV 1 QVTIOTOIXA VA €VIOXUCOUV
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OUYKEKPIUEVEG OTACEIC KAl QVTIANWEIC KAl KUPIWG
va euaiodnTonoindouV O€ PAIVOUEVA PATCICUOU
kal EevooBiac. MeTa T AMOTEAECHATA OPWG
TNC aPXIKAG dlEPEUVNONCG QWY KAl OTACEWY TWV
MABNTWV/TPIWV KAl TNV «AVACTOXACTIKr» dpaon
avadoundnkav Kal €navanpoodiopioTNKkav ol
NAIdAYWYIKEG MPAKTIKEG KAl N pedodoAoyia ,

N OIBAKTIKN Opdon Kal TO MEPIEXOUEVO TNG
EPAPHOYNG.

JUYKEKPIMEVA AAANQEE TEAEIWC O oOXxeSIAOUOG
TOU AOYIOUIKOU. ADXIKA TO AOYIOUIKO OTNEIXTNKE
OTO €nixeipnua OTI N APMPOVIKN CuvUnapén
npoUnodetel and TN pIa 1a aAAoedvr nmaidia
va PABoUV TN YAWOOA TOU OXOAEIioU, Kal ano
TNV GAMn 10 autoxdova naidid va padouv
NANPOPOPIEC YIA TOV MOAITIONO TwV AANOEBVWV
naIdIWV.

Meta ™mnv AVAOTOXAOTIKN dpaon
€NavanpoodiopioTNKAV Ol BACIKEC €VVOIEG Ol
DEWPIEC KAl TA EMIXEIPAMATA KADWC CUN@PWVA
ME TN ©. Apaywva n  QPXIKN MNPOCEYYIoN
vouigonolei Jev N dia@opd €VIOXUOVTAG TNV
OTEPEOTUMIKA  EIKOVA TOU  OIAPOPETIKOU KAl
nEoBAAovTag TNV eEwTikn didctacn Tou ANou
QMG CuvAua  CUPPIKVWVEI EVa  KOIVWVIKO
NEOBANUA OE ATOUIKO .

YUupowva pe TIC Dewpieg NG AIGNONITICUIKNG
MaidaywyikAG TO BIAPOPETIKO €VUMAPXEI OTN
OXOAIKN) TAEN €€AITIOC TNC KOIVWVIKAG QVICOTNTAG
TNV Onoia anodEXETAl KAl AvANApAYEl TO OXOAIKO
ouoTNUAa Kal oxi e€aimiag tn¢ cuvunapéng Tou
Eevou ue TOV vIOMIo padntr otnv TAén. Apa
AoIindv okonog TNG NAPEUBACNG HAC €ival Ol
SpaocTNPEIOTNTEC TOU AOVYIOUIKOU VA MAPEXOUV
ota nadid  SIAPOPETIKNG  KOUATOUPAG KAl
KOIVWVIKNG nPoEAeUONC ™M duvarotnta
avanTtuéng MIag QUVAMIKNG EMIKOIVWVIAG MECW
TNC YVWONG YIA TNV KOIVWVIKA AEITOUPYIKOTNTA
TOU OTEPEOTUMOU KAl TNG NPOKATAANYNG.

X1ddi1a Paroiopou
Kal Evotnteg Aoyliopikou

ZUMOWVA PE TIC arnOWEIG TwV EIDIKWY EMOTNOVWY
O PATOIOUOG AMOTEAEI TO TEAEUTAIO OTABIO MIAG
eLeAikTIKNG S1adIkaciag Nou anoTeAgiTal ano 1a
€ENG pEEN:

Karnyopiaki  avrisngn  toU  dAAou. H
Tagivounon, dnAadn, Tou AAOU CE KATNYOPIEC,
avaloya Pe Ta eEWTEPIKA TOU XAPAKTNEIOTIKA,
N YAWOOQ, TN CUMMEPIPOPA KTA.

ITEPEOTUNIKA OKEYPN - STEOEOTUMO. STEQLEOTUMO

ovoualeral N okEYn N onoia pe agetnpia TNV
Tafivounon €vOoC aTOUOU CE [HIA  KOIVWVIKN

katnyopia ([Mx. Aeukocg, EANvag, Maupoc,
EBpaioc KTA) odnyeital O  ATEKUNPIWTEG
VEVIKEUCEIC WG Mpog TIC 1810TNTEC  MOoU

urnoTIOeTAl OTI €XEI €VA ATOUO MOU AVNKEI OE JIA
N NEPICOOTEQEC ANO TIC MAPANAVW KATNYOPIEC.
2TNV KOIVWVIKN YuxoAoyia OTEPEOTUNO €ival n
naylwpeVn TUNONoINUEVN 10€Q OXETIKA WE HIA
KOIVWVIKN KATNyopEia: N TEPNEAIQ, MOU OXETICeTAl
pE TOUC Maupoug, N MnAsovegia e TOUG
EBpaioug, n Bia pe toug ApaBec amoTeAoOUV
otepeoTuna Pierre- Taguieff, 1997, ceA. 124).
MpokardAnyn. Av TO OTEPESGTUMO MAPAMEUMEI
oTNV €IKOVA MOU €XW VYIa TOV AAO, n AEEn
«NEOKATAANY»  neplypdael T OTACN  TOU
UMNOKEIMEVOU AMEVAVTI OTOV GAAOV, TNV APVNTIKN
npodiadeon, n onoia dev nupodorTeital anod TIC
QATOMIKEG IQIOCUYKOACIAKES IDIOTNTEC TOU AAAOU,
aAMG anod TNV KOIVWVIKA Tou Tautotnta. H
nEOJIABECN YIA €UVOIKN 1) QUCUEVH UETOXEIDION
TOU Q@popa o€ OAOKANPN Tnv ouada, Ttnv
KOIVWVIKN KATNYyOPIia OTNV OMoia QUTOC AVAKEL.
Aldkpion. O 6pog «SIAKPICN» AVAPEPETAl OTNV
AdIkN METAXEIPION €vVOC ATOUOU MNOU  QVAKEI
O€ MIO OUYKEKPIYEVN opada yia TNy ornoia
UNAPXOUV OTEPEOTUMA KAl NEOKATOANWEIC amod
TN oKomia Tou Qopea TNC didkpiong. H oxéon
aAvAUeca OTNV MPOKATAANWN kal tn dIdkpIion
gival oxeon Bewpiag-nPAagng, KE TNV €vvola OTI N
MEOKATAANYN apopd Ot TOINOTNTA YIa dpAoN
(otdon), evw n dIAKPIoN €ival CUUNEPIPOPQ,
&pdon TkoToBog, 1998, ceA. 7-34).

Ol evoTNTEC MOU AvanTuxdnkav ©TO AOYIOUIKO
OKOAOUBOUV QVTIOTOIXA TA Mapanavw oT1adia
e€ENENC TOU QAIVOUEVOU TOU OATOICUOU Kal
napAAMnAa BaociCovral ota BaciKG CUCTATIKA
TNG KPITIKNG OKEYNG CUppwva e Tov Fischer
(1992), omnc 12 JIaCTACEIC TNC  KPITIKNG
avaAuong Ttou Ennis (1984) kal otnv IKavotnta
KPITIKNG OKEWNG oTnv agioAdynon 10XUPICHWY
Kal EMIXEIPNUATWY TwV Beyer (1987) kal Woolfolk
(1998). Avaiutikotepa Or evoTNTEG «Anoyn»,
«feyovog», «Eviunwon» kal  «TaunéAeg»
unayovtalr oTo  OTAadIo  TNG  «KATNYOPIAKNG
avtiAnyng Tou AAAOU» CUPPwva Je Ta otadia
eEENENC TOU PATOICUOU.

O1 evotnTeg «levikeuon» kal «ITEPESTUNON
unayovtalr o1o oT1adlo  TNC  «XTEPEOTUMIKNAG
OKEYNG - ZTEPEOTUMO» CUMPWVA Je Ta oTadia
eEENENC TOU PATOICUOU.

Téehog ol evotnta «MpokardAnyn®» undyetal
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oro oradlo NG  «lpokatdAnyne»  Kal  TNG
«AlIGKPIONG» OUPPwva pe Ta otadia eEENENC
TOU PATCICHOU.

Anddoon ITOXwv HPE TNV
OAokAnpwon tou AoyICHIKOU

Na eival Ikavoi ol yadnTég/TPIEG:

® va gvToniCouv o1o NPo@opPIKd AOYO Kal OE
KEINEVA OTEPEATUNEG PPACEIG KAl YEVIKEUCEIG
e va ano@euyouv 6co gival duvard otn
ypPa®n kal oto Adyo Tn xprion oTePeSTUNWY
Q@PACEWV KAl YEVIKEUCEWV.

e va avayvwpifouv TI €ival n yevikeuon TI
e&unnpeTei Kal NWG AEITOUPYEI N ATEKUNPIWTN
Kal aBdoiun yevikeuon.

® va AQVTIKPOUOUV AEKTIKA OTEPEATUNEG
@pdoeig

e va avayvwpitouv kal va céBovral Tn
SlagopeTIkOTNTA oTnv avtiAnyn.

® va NPOOCEYYITOUV KPITIKA TNV KABe €idoug
nAnpo@dpnon.

e va céBovral TIG I8IAITEPATNTEG, TIG
1I81ohoP@ieg Kal TIG B1aPopPEG TwV AAWYV

MedodoAoyia Kai Itparnyikég

H 3I18akTIKr peBodOAOYIa Nou UIODETABNKE KATA
TNV EVAoXOANON HWE TO AOYIOUIKO aKOAOUBNOoE
TNV NAPAKATW MOPEIQ, CUNQPWVA WE TIC DEWPIEC
TOU €MNOIKOBSOUICHOU:

® AnuIoUPYIa OUAdOCUVEQYATIKOU KAINATOG KAl
avantuén NG aAnAenidpacng JETAEU padnTwy,
METAEU HadnTwV Kal SACKAAQC, JETAEU padnTwv
Kal AOYICUIKOU

® YulnTNoN KAl avaAucon NPEOBANUATIKWY
KATAOTACEWYV, Npowdeital N avalntnon Kai

N SIEPEUVNON HECW TWV EPWTACEWV TWV
evOIAPEPOVTWY TWV PadNTwV

e Ficaywyny otnv uno €£€Taon &vvola

e Karaypa®n anodyewv

® [AnpoopPIakd UAIKO Kal napadeiyuara, n
NANPOMOPIA EICAYETAI KUPIWG WC evioxuon
oTnV €niAucn Tou NPEOBAAUATOC

® ApaocTNEIOTNTEG eVOIAPEPOUCEC MOU
BEVOVTAI UE VA CUYKEKPIUEVO MPAYMATIKO Kal
AuBeVTIKO NPOBRANKA, oTNEICovTal OTNV OAIKN
MPOOCEYYION TNG YVWONE KAl AMAITOUV KEITIKA
d1adikacia okeYNng (@vaAuon yeyovoTtwy,
ouvdeon anoWewy, KPITIKA enefepyacia)l.

® AvaoToxaoTikr dpdon TwV PadnTwV/TPIWV.

H avaotoxaotikry Opdcn  OTNEIXTNKE
NAapakaTw OACEIC:

oTIg

AuTté nou cuvEBN

O1 pOdNTEC evBapPUVOVTAl VA CUYKPIVOUV
Kal va avTinapaBaAouv 6oa yvwplilav pe ooa
TEAKA JIOAXONKAV KAl avakaAuav €101 WOTE
va avadeIxTei N «yvwWOoIaKr OUYKPOUONn» Mou
eniTeAeiTal kata TN padnoiakry diadikaaoia.

Ti uddaue;

O oKkomoc AautnG TNG @aong  e€ival  va
evBappuvBouv o1 PadnTéc va oIKodouNoOoUV
TIC VEEC E€VVOIEC KAl MEPIKEC VEVIKEC QPXEC N
UNOOECEIC BACICUEVEC OTNV  EUMNEIDIA  TOUC
Kal OTa O0a YvwpIocav Kata tn Padnoiakn
diadikaaoia.

NMwg autd agopd Tov NPAyuarikd KOoUo;

O oKomoc aAutnG TNG @aong  e€ival  va
eviappuvdei kal va Eekiviocel dia oulnTnon
YIQ TO NWCE Ol APXEC KAl Ol VEEC EVVOIEC MOU
nPoodIopicTNKAV ~ OTN  MPONYOUNEVN  @AoN
JAOPOUV VA €QAPPOCTOUV OTIC MOAYMATIKEG
KATAoTACEIC TWNC.

Ti 8a yivérav €dv..

O oKomoc AautnG TNG @aong e€ival  va
evlappuUVOOUV OI HadNTEC KAl va OKEPTOUV
T Oda ouveBaive €av n  OpacTnEIoTNTA
napouocialoTav o€ €va SIAQOPETIKO MAQICIO N
HE Eva AAMO CUVOAO 0dnyIwv.

Enduevn npoBANuUATIKN KATdotaon

O oKoNOC AUTAC TNG PAoNG €ival va dIEUKOAUVOEI
n dpdon. O padnregc evdappuvovrialr va
XPNOIJONOINOOUV  TIC I0EEC TOUG ME TETOIO
TOOMO WOTE VA EMNIVONOOUV  CUYKEKOIUEVEG
QOPMEC ONOU PMNOPOUV VA XPNOIPonoindouv
Ol VEEC NANPOPYOPIEC N OI CUMMEPIPOPEC.

OswpenTikd MAaioclo Epsuvag
Xelpaetikn Epsuva Apdong

H Xeipapetikny Epeuva Apaong Oev emiBIWKEI
VA MPOCIECEI OTOIXEIA OE €va UMNAPXOV CWHA
yvwong via tn S1IdackaAia, aAG va CUUBAAAEI
OTO METAOXNUATIONO TNG eKNAIBEUTIKNG Bewpiag
KAl TMPAKTIKNG ME  XEIPAPETIKOUC OTOXOUC.
Eival pia diadikacia evduvauwong yia Toug
OUMMETEXOVTAC YIaTi TOUC wdei va avaidapouv
dpaon Hde BAoCn TOV KEITIKO QAVACTOXACHO
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Karoapou & Toapocg 2003). H XelpapeTikn
Epeuva Apdong oTtnpilel TOV avacTOXAoUO WG
pia diavonTikn Slepyaciakal TNV UNEPBacn wg Jia
MEAKTIKOU TUMOU AEITOUPYIa €701 WOTE N Dewpia
QEVETAI APUOVIKA e TNV NPAEN. O1 ekNAIBEUTIKOI
€OXOVTAI QVTIUETWMOI ME MPAKTIKEG, PEBODOUG
KQl MAYIWMEVEC QVTIAAYEIC, ouveidNTOMOIOUV
TIC MOAITIKO-KOIVWVIKEC OUVIOTWOEC MOU  TIG
dnuIoUPYNCAV KAl MAPOXWPOUV ot OPACEIC
METAOXNUATIOTIKEG JE OTOXO TO PETACXNMATIONO
TWV  KOIVWVIKWV OOPWV KAl CUCTNUATWY KAl
EVIOTE KAI TNV AvATPOMN TOUC.

H ocuykekpiuévn Epeuva Apdaong XeipageTikou
M'vwoiakou EviIapEPOoVTOC OTNEIXTNKE!

ITnV  €vEPYO  OUMPMETOXA  TOU  PAXIUOU
eknaideutikou NG TAENG
Eival aAndeia o11 povo o1 idiol o1 PJAxiyol

eknaIdeuTIKOi gival o Beon va yvwpilouv ©co
KAQVEVAG GANOC TIC MAIOAYWYIKEC QVAYKEC KAl
duvaTtotnNTeEG TOU PAdNTIKOU Toug NANBuUcuoU
Kadw¢g €niong TIC aduvauieg kKal Ta OpIa Tou
eknaIBEUTIKOU TOUuG €pyou. ETol Aoinov eivai
AOYIKO KAl AKPWC AMOTEAECHATIKO O idIog ©
eKNAIOEUTIKOC va alohoyei TO  ekNAIDEUTIKO
TOU €0YO, VA E€PEUVA, VA €QAPMPOTElI TEXVIKEC
EAEYXOU  AMOTEAECHATWY KAl VA  EMIAEVEI TIG
KATOAMNAOTEPEC MAIDAYWYIKEG EBODOUC Kal
OIOAKTIKEC MAPEPBACEIC UE OTOXO TN BeATiwon
Kal MOAMEC @OPEC TNV  Tponoroinon TNG
eknaIdeuTikNG diadikaciag kal Npaénc.

Itnv nAfpn karavénon and JEPoug Tou
EKNAIBEUTIKOU-EPEUVNTA TOU KOIVWVIKOU Kal
NoAITIGIKOU yiyveodal

Méoa and Tnv NARPN KAtavonon TOU KOIVWVIKOU
Kal  AOAITIOMIKOU  yiyveodal  unopouv  va
avixveudouv nmpoBAAuaTa, va dnuioupyndouv
NOPEUBATIKEC OPACEIC KAl va MPOKANBouv
SIOAKTIKEC aAAayeC. H aAAayry €pxetalr péEoca
and TNV kadnuepivr)y dpaon, yia va alagel
OUOCIOOTIKA N KOIVWVIa and JIa  eknaideuon,
nou Oev AMNOOCKOME OTOV  EAEYXO KAl  OTNn
XEIPAYWYNON GAG OTn XEIPAEETNON KAl TNV
alayry Makpdakn & Makpdaknc).

Itnv eniyvwon o1 n 818akTikA napéuBaocn
bev anoteAei pia povodidortarn Kaivotouia
o1o nAaicio Tng Tdéng

H Epeuva Apdong XelpageTikoUu [VWOIAKoU
Evdiapepovtog dev anoteAei pia anAr) SISAKTIKA
napeUBacn  evOIQQEPOVTIOG [HE  OTOXO TN
BEATIWON TWV MPAKTIKWY OAA €XEl WG OTOXO
TNV €nmuuNT KOIVWVIKA aAAayn HECW TOU
METACXNUATIOUOU 1 KAl TNG avaTponngc.

ItTnv avaotoxaoTikhn diadikacia oe 6An 1n
S1dpKeia NG €peuvag

Mopeia kal Itddia Epsuvag

To nAqicIo TO OMoiI0 OTNEIXTNKE N aAvantuén
OUYKEKPIUEVWY  oTadiwv  Kal n  rnope€ia  1NG
€peuvag dOBNKe pECA aAnd TNV AnAavinon Twv
epwtNoewv Makpakn & Makpakng, 20072

Mou Bpiokovral KAl 11 yvwpilouv ol uadnrég
TPIEC VIA TO BEua;

BOdnkav  gpwTNUATOAOYIQ,
anoYewy,  cudnAnpwdnkav
XAPTEG)

EYIVE KATAyPA®n
ONUACIOAOYIKOI

Ti 8éAouv Kkal TI xpeldleTal va yddouy;

(@vacToxaoTikn dpAonN, ekTiNON KAl A§iIoAdGyNoN

TWV KATAOTACEWYV, KOIVWVIOAOVIKN  €QUNVEIQ,
EKNAIBEUTIKOI  OTOXOlI  MOU  OUOCXETIOTNKAV
ME OUYKEKPIUEVEC KOIVWVIKEG OANANQVEC  Kal

METAOXNUATIOTIKEG OPACEIC)

Nweg 8a @rdoouue ornv _IKavonoinon Twv

Avaykwyv Toug;

(oxediAoOTNKAV  TA  HPECQA, TA UAIKG

dpacTnEIOTNTEC)

Kalr ol

Nwe 8a yvwpicouue €dv Ikavonoid8nkav ol
Ua8nolakéG avdykeg;

(@E€lomoinon AOYIOUIKOU, £pWTNUATOAOYIA).

Tupgnepdopara

Ta ocudnepaouaTa TNG €peuvag Tagivoundnkav
OTIGC NOPAKATW BACIKEG KATNYOPIEG ME TN XPNON
OUO PEBODOAOVYIKWY TEXVIKWV.

° YupngpacuaTa MEOCW OUOCXETIONOU
MNEQINTWOEWV MPO-EPEUVNTIKAC KAl EOEUVNTIKAG
Siadikaciag

® S UMNEPACHATA JECW TNG CUYKPITIKAG MEAETNG
TWV MOPICHATWY TNG MNPO-€PEUVAG KAl TWV
NOPICHATWY TNC KUPIWG EOEUVAC

Karnyopia 1n : cugngpdouara nou agpopouv
TN XpAon TwV TEXVOAOYIKWV €pyaAsinwv yia
N 8186ackaAia gvvoiwv TNG AIANOAITICHIKAG
NaidaywyikAg.
Y& OAec TIC

I'IEDII'ITG)OEIQ n TWV

XpNon
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TEXVOAOYIKWV £OYAAEiwV (of3 SpAcEIg
METAOXNUATIOTIKOU  YVWOIOKOU  eVOIAMEPOVTOC
AEITOUPYNOE WG KATAAUTNG TNG NAPadOCIaknG
TaENC  avadeikvuovTag TO  EMOIKOOOWIOTIKO
HMABNCIAKO NAQICIO KAl WE MOXAOG XEIDAPETNONG
Tou OaockAAou aneykAwBIiCovtac Tov  ano
NAYIWUEVEG  MPOKTIKEC KAl NPoodidovtag
TOU €va POAO Mo evePYyd MECA and TNV
avaoToxaoTikny JedodoAoyia. H xprion Tou
AMNAENIOPACTIKOU MOAUMECIKOU UAIKOU
TOOMOMNOINCE TOV €KNAIBEUTIKO OXEQIACHO KAl
SIAUOPPWOE €va VEO HABNOIaKO MePIBAAOV
TO OMOIO OTNEIXTNKE OTOV EMOIKOOOUICHO Kal
evBouciace ta naidia. O1 yadnreg Biwoav TNV
gpyacia oe opadeg w¢ dIadIkaoia KOIVWVIKAG
ouvepyaoiacg kal aMnAenidpaong. H uetaronion
anod OAOKANPO TO CWHA TWV JAaBNTWV OE UIKPEG
OMAdEC €ixe OQV AMOTEAECHA Ol PAdNTEC va
yivouv o SIGANGKTIKOI, MIO EMIKOIVWVIAKOI KAl
NYOTELO QVTAYWVIOTIKOI. TEAOC n Xxpnon NG
TEXVOAOYIAG WG YVWOTIKO €QYOAEIO, yIa TN
SI0ACKOAIQ HABNUATWY MNOU KAAIEPYOUV TNV
KOIVWVIKN €uaiodnoia kal aAANAeyyuUn, evenAege
TO padnm o€ dlavonTiKou TUMOU gpyacia
N onoia KAAIEPYNOE TNV KPITIKA OKEWN Kal
TNV  QVOKOAUMTIKA pAdnon kadwg n yvwon n
0oMoia NAPAxXdNKE OTNPIXTNKE OTN  BIEPEUVNTIKA
gpyacia kal otnv e€gpeuvnon TNC NANEOPOPIAC
MECW TWV MOAAANAWY AMEIKOVICEWV.

Karnyopia 2n ougnepdopara  nou
anotunwvouv TNy karavénon  Kai T
Sianpayudreuon gvvolwv Mou Kard KUplo
POAO anoteAolv PEPOG TNG  KOIVWVIKAG
yvwong nou anoktouv T1a naildid orn
SIdpKEId TNG KOIVWVIKOMNOINCAG TOUuG Kal
ouxvd e€eliccovral oe npokaraAnyeig nou
anoteAolv Tn BAon TOU @AIVOUEVOU TOU
parciouou kai 1ng EevopoBiag.

MEow TNC XEIPAPETIKNG dpAoNG nou avanTtuav
Ol JODBNTEC/TPIEC ME TNV €VAOXOANOCK TOUG WE
TO AOVIOUIKO KATAPEPAV VA KATAVONOOUV
og  IKavormoINTIKO — BaAduUO TNV KOIVWVIKA
AEITOUPYIKOTNTA  TOU oTepedTUNOU,  va
aAvayvwpioouv Je uPnAd NocooTO €nITUXIAG TIG
OTEPEOTUMEC PPACEIC OTIC OPACTNPIOTNTEC KAl
VA E€QEUPOUV TIC KATAANAEC QVTIOTOBUIOTIKEG
SNAWCEIC  amévavTl  OTNV  €KPPAON  JIAG
OTEPEOTUMNNG @pPaonc. Juvéneia autng
TNG Karavonong umnpge n duvarotnta va
ouveldNTONOINCOUV TNV AVTiPaon Kal TNV
acdapela  nou  ONUIOUPYEI N atekunpiwtn
VEVIKEUON KAl N AKPITN  KATnyopIonoinon
KAl HhE MoIo TPOMO OTadIaKA  €VIOXUOUV ThV

MPOKATAANWN kal TN SIAKPIoON WC OTAoN.
Karnyopia 3n: oupnepdouara nou
anoTunWvouV TIG AvTIAAPEIC KAl TIG OTACEIG
TwV Madntwv anévavil oto SIaQopeTikd Kal
oTn €TEPATNTA KAl NMOU ANOTUNWVOUV TO PETPO
anodoxng «rtou AAAou» and péPoug Twv
HadNTWVv.

AUEOWC PETA TNV XEIPAPETIKOU TUMOU dpAon Nou
MEAYMATOMNOINDNKE JE TN XPAON TOU AOYICUIKOU
TA OTOIXEIA MOU CUAAEXTNKAV Ard TA EPEUVNTIKA
epyaicia karedeifav 1a €€NG: N diAdeon Kal N
oTAoN TWV  HAdNTWV/TPIWV PETACXNMATIOTNKE
anod apvNnTIKn  O€ MEPICOOTEPO DETIKN AMEVAVTI
oe OIAPOPEC MEIOVOTNTEG TOOO ot €ninedo
KOIVWVIKO 000 Kal o€ €ninedo dlanpoowniko
dNAadn OTIC KABNUEPIVEC CUVAVAOTPOMEG KAl
@INEG.

Karnyopia 4n: oupnepdouara nou
anoTunwvouv Tnv IKavaTNTd Twv Jadntwv va
avayvwpifouv To @aIivVOUEVO TOU PATcIouoU
og €Upog Kal o Bdadog.

O1  padnTeg/TpleG  OXx1 poOvo  €uadav  va
AvayvwpIiCouv TO PATOIONO WG QAIVOUEVO, QNG
pnopecav  va dIakpivouy, WG €va Baduod, kai
TIC EMNTWOEIC TOU. AUTO €Xel EYAAN onuaocia
OTN OUYKEKPIMEVN €PEUvVA YIaTi KOITAPIO TNG eV
unnpge POVO N €VVOIOAOYIKR MPOCEYYIoN TNG
AEENG «PATOICHOC» AAG KUPIWC N avanTtuén
YVWONG YIA TO NWG ekONAWVETAI O PATOICHOC , N
avayvwpIion KATaoTAcewV Moy unodaAnouv 1o
QATOICKO KAl Ol ENINTWOEIC TOU O MPOCWNIKO
KAl KOIVWVIKO €ninedo.

NMpotdoceig

BadiCoviag npog 1n AlanoAITIcUIKA
Naidaywyikn

H AianoAimiouikny Maidaywyikr pEca anod T
ouvexn &paon NG napexel ota naidia v
€UKAIQIO VA KATAOKEUAOOUV arnd  KOIVOU
NOIKEC apxeC dpAoNC KAl CuMBiwoNg Kal va
avadewpPnoouUV 1 AvTiIOTOIXa VA EVIOXUCOUV
OUYKEKPIUEVEG OTACEIC KAl QVTIANWYEIC KAl
KUPIWC va euaiocdntonoindouv Ce  KOIVWVIKA
QAIVOUEVA.

Aneuduveral oe OAOUC TOUG €EKMAIOEUTIKOUC
nou eMOUUOUV va KATOAGBOUV TNV EYYEVH
AVOUOIOYEVEID TNGC OXOAIKNG TAENC Mou agpopa
OTNV  OIKOVOMIKN KAl  KOIVWVIKA MPOEAEUCN,
oTn YAWOOoQ, OTO QUAO, OTIC OIAQOPETIKEC
EMIKOIVWVIAKEG, CUVAICONUATIKEG KAl UABNOCIAKES
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AVAYKEG, OTOUC  OIOQQOPETIKOUG  PUBUOUC
hadnong, oTIC MOANITICUIKEG  1IDIAITEQOTNTEG -
onw¢ eival n dpnokeia r oI cuvNBEIEG
Apaywva ©.)

Evia&n kail xphon TwV TEXVOAOVYIKWV
epyYaAsiwv o10 PeBodoAoyIKS OxXnua TnG
AlanoAimicuikic Naidaywyikig

«To KA€IBi yIa TNV EMITUXIQ BPICKETAI OTNV EUPEDCN
TWV KATAAMNAWY ONUEIWYV yIa TNV EVOWUATWON
NG TeEXvOAoyiagc de pIa  veéa naidaywyikn
MPAKTIKA, MOU Ba MNPOETOINACEl TOUG PADNTEG
via TN {wry TOug OTO PEAOV. Me AANa Aoyia, ol
UMNOAOYIOTEC KAl N GAAN TexvoAoyia dev npeEnel
va avTIgETWNICOOoUV w¢ aveEdptnTta epyaAcia
ME TOOMO TEXVOKEVTPIKO OANG WC €PYOAEia nou
€ival éva avanoonacTo TUAPA TNG EUMEIRIAC
Kal TNG hJAadnong evog naidiou»  (Strommen &
Lincoln, 1992).

Xprion tng Epsuvag Apdong ornv
KAdnUePIvATNTA TOU OXOAEiou

H €peuva dpaong weg HeBODOAOYIKO €QYAAEIO
OTOXEUElI OTNV  MNPOOCWIIK OAOKANPWON TOU
eKMAIBEUTIKOU agoU Tou Napéexel TN duvatoTnta
va BeAtiwdei péoca  and TNV avanrtuén
Be€IOTATWY  CUAAOYIKOTNTAG KAl va  AUENOEl
TNV QUTOEKTIKNON TOU MECW TNC EUNICTOOUVNG
OTNV €PYACia TOU. H €peuvnTIKR €pYacia KAVEI
TOUC €KMAIOEUTIKOUC MIO EUEAIKTOUG OTN OKEWN
TOUG KAl QVOIXTOTEPOUG OF VEWTEPICHOUG Kal
kalvotopie¢ Pine, 1981).

Xprion Twv NopIcudTwy TNGC CUYKEKPIUEVNG
£€pguvag otnv_Kadnuepivatntd 1ng 1dENg

H CUVYKEKPIUEVN E0EUVA UNOPEI VA AEITOUPYNOEI
WC EMPOPPWTIKO UAKO OTOUG €KMAIOEUTIKOUG
ol onoiol dev yvwpilouv Nwg va agionoliouV
nadAywyIlka Ta TEXVOAOYIKA €EPYAAEIa UECA OTN
TAEN KAl JECA OTNV KABdNUEPIVOTNTA TOUG WE
SIAQOEETIKO TPOMO am OTI Ta AAa €NONTIKA
pEca kar SIOTAToUV yIa AuTO VA €UMICTEVDBOUV
TIC 10€EC TOUG KAl VA OUPJETEXOUV  OTN
diadikacia  naIdaywyikou  oxedlacuou  Kal
avanTuénG NOAUUECIKWY EQAPMOYWV.
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