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FOREWORD

In this book you can find some pedagogic methods, based on the con-
structivist approach, which can be used in training of science teachers to
be. Constructivist perspective, to which the book is dedicated, lately be-
comes dominant paradigm in the sphere of science training, which also
determines the growing interest towards this problem.

In the work there are given different ways for putting into practice some
of these pedagogic ideas and theories. The work itself is formed as a sci-
entific module for teacher training of the students science teacher to be.
Each unit has its theme, and it contains theoretical material followed by
given references. To the scientific texts in the book are offered questions
and tasks for students’ self-training. There are also certain outlines for
case studies on the subjects, and after them, there are sources of informa-
tion for self-training. Some of the materials given are tested by the author
in the training of students; to be exact, students at the “Paisii Hilendarski”
University of Plovdiv (Bulgaria) who are teachers to be in physics.

The book is a result of international collaboration of lecturers at five
European universities, at which universities there is a training of teachers.
In its essence the book is a work on European project: IQST Improving
Quality of Science Teacher Training in European Cooperation — Con-
structivist Approach

I would like to thank to professor Danuse Nezvalova (Faculty of Sci-
ence), Palacky University Olomouc (CZ), professor Vincentas La-
manauskas, Faculty of Education, Siauliai University (LT), associate
professor Nicos Valanides, Faculty of Social Sciences and Education,
University of Cyprus (CY) and assistant professor, Osman Pekel, Bayburt
Faculty of Education, Ataturk University, (TK) for their help.

The book can be used as guidelines for training of teachers to be in phys-
ics or in another part of natural science, and it can be used by lecturers

and students on these subjects.

The Author






MPEJATOBOP

B xnurarta ca mnpenctaBeHH HSAKOM IENAarornyeckd HUIEH, OCHOBAaHM Ha
KOHCTPYKTHBHCTKUS TIOAXOM, KOUTO MOTaT J1a ObaaT OOCKT HA U3ydaBaHE
0T OBACIINTE YYUTEIH MO MPUPOTHH HayKu. KOHCTpyKTHBHCTKATa TIepc-
MEKTHBA, Ha KOATO € IOCBETeHa KHUIaTa, HaloCIeIbK CTaBa JJOMUHAHTHA
mapamurma B cdepara Ha 00yUeHHETO MO IPUPOIHU HAYKH, KOETO OIIpe/e-
TSI ¥ 3aBUIICHUS HHTEPEC KBM Ta3H MpoOJieMaTHKa.

[Ipennoxennre HaUMHU 3a NPUWIOKEHHUE HA HAKOW OT TE3U METOJuyec-
KHUTE UJIC U TEOpPHH B OOyUeHHETO ca OPOpMEHH KaTro y4eOCH MOy,
MpeJHa3Ha4YeH 3a MOATOTOBKATA Ha CTYACHTH, OBJICIIN YIUTEIH 10 MPH-
poIHM HayKu. Bceska rinaBa, KOSATO € IOCBET€Ha Ha OIpelielieHa TeMa,
ChAbpPXKA TEOPETHUUEH MaTepuall CbC ChOTBETHATA JIUTEpATypHa CIIpaBKa.
KbM Te3u HayyHM TEKCTOBE ca MPEAJIOAKEHH BBIIPOCH U 3a/1a4H 3a CaMoC-
TOSITEJIHA MOJATOTOBKA Ha cTyleHTUTe. ONKCaHu ca Bb3MOXHH CLEHAPUH
3a TIPOBEXKIaHE HA YUeOHHU 3aHATHS 110 TEMHTE U ca MOCOYCHHU NOIBIHH-
TEJHM M3TOYHHUIM 3a CaMONOAroToBKa. EfHa wact oT marepuanure ca
n3MpoOBaHN OT aBTOpa B yueOHATa MpaKTHKa IPHU MOATOTOBKATA HA CTY-
neHtd, Opaemu yuutend mo ¢usnka BHB Dusnmueckus ¢axynreT Ha
[InoBauBckus ynusepcuret (bparapus).

Kuurara e moAroTseHa B pe3yinTaT Ha MEXAYHAPOIHO CHTPYAHHYECTBO
MEXKJIy HperoJaBaTeld OT MET EBPOICHCKH YHHBEPCHUTETa, B KOHTO CE
MOJITOTBSIT YYUTEIH M € pe3ynrar or pabora mo EBpomeiicku mpoekt —
IQST Improving Quality of Science Teacher Training in European
Cooperation — Constructivist Approach.

W3ka3eam GiaroapHOCT 3a OkazaHaTa momori Ha professor Danuse Nez-
valova (Faculty of Science), Palacky University Olomouc (CZ), professor
Vincentas Lamanauskas, Faculty of Education, Siauliai University (LT),
associate professor Nicos Valanides, Faculty of Social Sciences and Edu-
cation, University of Cyprus (CY) and assistant professor, Osman Pekel,
Bayburt Faculty of Education, Ataturk University, (TK).

Kaurara Moxe 1a IOCITy»H KaTo PhKOBOJCTBO 32 MPOBEKIAHE HA 3aHS-
TUS Ha CTYACHTH, OBIEIIN YUUTEIH MO (PHU3MKA W MO IPYTH MPHUPOITHU
HAayKd U MOXE J1a C€ HM3IIONI3BA, KaKTO OT IPEMOJaBaTENIuTe, Taka M ca-
MOCTOSITEITHO OT CTYACHTHTE OT TE3H CIEIHATHOCTH.

Ot aBTOpa






CHAPTER 1

SCIENTIFIC AND TECHNOLOGY
LITERACY. COMPONENTS AND LEVEL
OF SCIENTIFIC LITERACY

Chapter Objectives:

After working on this topic students will:

e be able to give examples for the levels in the context of physics education;

e be able to give the definition of scientific literacy;

¢ know some statements of the critic to scientific literacy;

e be able to name the levels of scientific literacy and give the definition
of them;

e be able to state the definition of the levels of scientific literacy;

e be able to give examples for the levels in the context of physics education.

Importance of scientific literacy

A person needs scientific literacy in order to understand articles in news-
papers, to understand public debates, discussions on TV. A complete
personality should be able to evaluate the world around him or her and to
make a personal choice. That is related to understanding of natural laws
and influence of science upon our life. In the era of scientific discoveries,
scientific knowledge becomes part of our life and it has an impact on the
intellectual atmosphere of this period.

Definition of scientific literacy

In literature there are different definitions of scientific literacy and there
is a widely spread idea of the impossibility a single definition including
all characteristics of the notion to be given.



According to Hazen [1] scientific literacy is a system of basic science
knowledge, the way of its formation and development of ability for its
creative use in daily round, for solving problems, related to improvement
of life standard. Scientific literacy is based on acquisition of scientific
knowledge and skills on intellectual, communicative, social, and interdis-
ciplinary levels.

According to Holbrook [2]: Scientific literacy is much more than acquisi-
tion of a system of knowledge and knowledge about its formation. It pre-
supposes knowing basic scientific principles and it is a blend of concep-
tions, history and philosophy. So an opportunity is given to a person with
scientific literacy to answer certain questions, to understand the news in
media to have a personal position in civil and cultural work, and such
related to economic productivity. A person having scientific literacy is
able to interpret and foresee natural phenomena.

Scientific literacy is not a specific and full of exotic phrases language
used by experts. Having it students and all other people won’t necessary
be able to make new medicine or to determine the orbit of a spaceship.

According to PISA “scientific literacy is the ability to use scientific
knowledge, to identify questions and make conclusions based on evi-
dence, so as to understand and support decision making related to nature
and human induced changes in it.” [3].

Prenzel (2001) and Fisher (1998) think scientific literacy is [4]:

— “Understanding basic natural science notions, phenomena, and concep-
tions;

— Knowing the stages and character of scientific work and of research
work (planning, performing, and analysis of an experiment; producing
and checking-up a hypothesis; presenting the results);

— Having common knowledge of structure and essence of science (scien-
tifically and cognitively orientated themes, which are object of study,
history of science, etc.);

— Insight into relationships between science, technology, and society.”
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Components and levels of scientific literacy

Analyzing the previously mentioned descriptions one could determine

some of the components of scientific literacy:

e Basic scientific notions, ideas, and conceptions that are related to
world outlook;

e Knowledge related to the way of scientific learning (planning, per-
forming, and analyzing an experiment; presenting and checking-up a
hypothesis, showing the results, working with models, etc. To this
component are related the ways of forming a scientific thought.

o Knowledge related to acquaintance with the role of science, its nature,
and interrelation of science, technology, and society.

Putting science into practice but not creating science is the core of scien-
tific literacy. Some scientists and teachers think that science training aims
at forming in students mathematical, scientifically exact and complex
vocabulary. They want it to be a main task in the learning process at sec-
ondary school. This means assimilation of scientific knowledge on a
deeper level, as all important aspects of scientific literacy are ignored.
Efforts of creating science are different from putting science into practice,
and scientific literacy is related only to the latter [5].

Some scientists focus their attention on working in their own professional
field in such a way that, in fact, they do not have scientific literacy. Sur-
prisingly, intensive learning of a specific science problem does not re-
quire scientific literacy. Research work done shows that actively working
scientists are unacquainted with scientific themes beyond their own pro-
fessional field. There is a study on the ability of physics and geology
scientists to explain differences between DNA and RNA — notions of a
modern sphere in contemporary biology. The result shows that the small
numbers of scientists, who have given right answer, work in such a field
where this knowledge is needed. Training of professional scientists is as
strictly fixed as training of every other group of specialists. Ideas about
scientific literacy concern scientists themselves to the same extent as any
other people; these scientists out of their specific research work are like
all the other people [5].

Bearing in mind what a scientific literacy is, it is useful for one to know
what should not be considered as scientific literacy. Scientific literacy is
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often mistaken with technological literacy —a skill to work with common
instruments, such as computer, etc. Technological literacy is truly impor-
tant to contemporary society, but it is different from scientific literacy.

Students (common people) could be scientifically literate to a different
extent. We know the following levels of scientific literacy [5]:

» Normal scientific literacy: Students are acquainted with terms and
conceptions which have scientific character; students are capable of
making only a simple explanation of a given scientific conception;

> Functional scientific literacy: Students can explain a scientific con-
ception but they have a limited understanding for it. School examina-
tion is on this level.

» Structural scientific literacy: Students develop personal relations
and are interested in the study of a science concept and construct ap-
propriate meaning of the concept from experiences.

» Multi-dimensional science literacy: Students realize the place of
science among other subjects; they know the history and nature of
science, and they understand the interrelation between science and
society. Students show a will to widen their knowledge and gain a
skill for asking proper questions and finding their answers.

Scientific literacy based on science training is treated as part of education, it
has social perspective, and its main principles are constructivist principles.

Criticism about the idea of scientific literacy

A scholar of didactics who criticizes educational objectives related to the
idea of scientific literacy is the German scholar Shamos (1996) [6]. Ac-
cording to his opinion only good enough experts could share their view-
point about matters of great importance to the whole society; and in this
context formation of scientific literacy in young people is not necessary.
Experts in public matters do not always take rationally scholars’ argu-
ment; that is why only a study group is obliged to give arguments in mak-
ing important decisions. Common people could hardly estimate impar-
tially and independently the significance of phenomena and facts. Scien-
tific literacy does not give the competence which students need in life. It
is enough for education to provide training of scientific specialists, and to
build in them faith in scientific methods and scientific process.
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Ways of acquisition of scientific literacy

Science teachers can provide different ways of building scientific literacy.
They have a responsibility to give all adolescents general scientific
knowledge and to help them in dealing with the unceasing change in life
today; life which is strongly affected by science development and tech-
nology development. With their purposeful teaching activity science
teachers should organize science training in such a way, that formation of
scientific literacy in students to be an important and anticipated result.

Bearing in mind the fundamental role of National Education Standards,
Content Standard Categories, first in them should be laid an accent on
acquisition of scientific literacy [7, 8]. In them there should be ideas,
related to nature of science, and there should be requirements for know-
ing the methods and specific ways for building scientific knowledge-
observation, thinking, experimentation, demonstration, and practice.
These methods for acquisition of scientific knowledge differ from other
methods of knowledge (humanitarian, for example).

Building a scientific outlook through offering proper study content is
another basic idea for formation of scientific literacy. Some of the charac-
teristics of scientific outlook are related to the understanding that events
in the Universe happen in a steady order and they are comparable to one
another, and are harmonious, and can be examined carefully and system-
atically. Scientists believe that through using the intellect as an instrument
widening people’s sensuousness, nature could be studied; i.e. the world
could be understood.

In science it is accepted that the Universe is one whole system and
knowledge about a definite part of it could refer to another part of it. For
example, the law that explains the motion of objects falling to the ground
is the same that explains the motion of planets. The same principles are
valid also for forces having another character — the motion of nuclear
particles, massive stars, ships, and sunbeams.

Scientific ideas are liable to change and development. Development of
scientific knowledge is inevitable, because every new observation could
change the established theory. No matter how well a theory explains
given facts, it is possible another theory to change it and to improve it.
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Denying and building theories is typical for the whole historical devel-
opment of science, and at the same time scientific knowledge is steady
and their putting into practice has certain limits.

An important component of scientific literacy is finding the way to scien-
tific knowledge, and structure, and character of science. In the content of
physics subject for secondary education there is a considerable number of
themes that offer opportunities for description of the following character-
istics of science: Science is searching for evidence, it is a blend of logic
and imagination, in science there are explanations and predictions. Sci-
ence does not obey to dictators, it is not dictatorial. It is a complex of
social activities. It is organized in subjects and it is related to different
research institutes. There are some basic ethical principles in science, and
one of them is public problems to be solved by scientists together with
common people.

The relation of Science literacy with the National Educational Stan-
dards for teaching content

What opportunities National Education Standards (2000) give for build-
ing scientific literacy in students at Bulgarian secondary school?

We will consider part of National Education Standards about physics
learning in 8" class (15 year-old students) at Bulgarian school [9].

Here are placed the three components of scientific literacy:

o Considering learning general scientific notions and ideas of signifi-
cance to students’ outlook National Education Standards anticipates
students to get acquainted with general scientific notions, related to
parts of physics such as Mechanical Motion, Principles of Mechanics,
Mechanical Work And Energy, Balance of Bodies, Simple Mecha-
nisms, Mechanics of Liquid And Gas, Thermal Motion, Save of En-
ergy in Thermal Processes, Ideal Gas, Transitions of Phase of Matter,
and Heat Engine. The notions meant to be studied are fundamental in
these parts of physics, and they have great importance to building
skills for explaining phenomena in students’ everyday life. There are
the following requirements about it there:
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A student should be able to:

— “Explain floating and sinking of objects”;

— “Explain simple mechanisms and floating of objects via the principles
of mechanics”;

— “To understand that in nature energy does not arise and it does not
disappear, but it only turns from one condition into another”;

These requirements about knowledge and skills of students physics study in
8™ class are strictly orientated to building a scientific outlook related to the
idea of cognoscibility and interpretation of the world and its phenomena.

o [n view of knowledge related to the way of science knowledge and
formation of scientific thought National Education Standards plan a
centre “Observation, Experiment and Examination”, which gives a vast
opportunity for forming a requirement -students to get acquainted with
the stages of an experimental work as part the scientific way to knowl-
edge, and basic experimental skills to be built in students. The latter
should be able to:

— “Learn how to extract information from various information
sources — tables, graphs, and via information technologies”;

— “To carry out an observation, and trials, and to check up experimen-
tally different physics objective laws”; “to demonstrate skills for
work with measurement instruments, and to check up through trials
the quantitative correlation of physics quantities (Standard I11.2);

— “To measure and determine (according to a certain instruction) the
values of mechanical, energetic, and thermal quantities”; “to present
the results graphically; to specify the value of physics quantities”;
“to analyze the results from observations and trials, and to draw
conclusion;.

— “Realize that work of heat engine causes thermal pollution to the
environment”. At that point knowledge (about ecological problems)
that reflects the relationship between science and society is in-
cluded.

o [n view of knowledge related to the role of science and its relation to
technology and society National Education Standard anticipates that
students should be able to:

“Give examples for saving energy in mechanics, in processes in
cells of living organisms, atomic nuclei, and motion of celestial
bodies, etc”;
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— “Realize that work of heat engine causes thermal pollution to the
environment”;

— Demonstrate skills for team-work, tolerance, and protect their own
health, their classmates’ health, and care for instrument in laborato-
ries”.

The planned in National Education Standard knowledge about ecological
problems has a great impact on society and it is basic for building an
active civil position. The requirement for formation of ethical behavior
towards common activities and discipline for work safety correspond to
realizing the character of science — team-work is basic for creating sci-
ence and, so is the respect for moral standards.

The review done on National Education Standards (to be exact-on those
related to 8" class at Bulgarian school) shows that in the essence of the
document there are ideas for building scientific literacy in Bulgarian stu-
dents. The expression and development of these ideas in the content of
physics at school, combined with the active and purposeful activity of a
teacher in physics, is a condition for the successful realization of the
ideas.

Tasks (assignments) \ s)

» Tell us about your understanding of scientific literacy.

» What makes the scientific literacy so important? Why its formation is
an important educational task?

» Define the possible components and levels of scientific literacy

» Give ways of scientific literacy formation?

» Taking into consideration the established standards in education re-
lated to the teaching of physics in Bulgaria, try to evaluate to what ex-
tent they are directed towards (correspond to) scientific literacy.

Case study

During the studies students answer the questions following the texts.
They also discuss National Education Standards related to 9™ and 10™
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class, considering the opportunities the standards give for building scien-
tific literacy.

Questions to Case Study . m@

— What does scientific literacy mean?

— As a teacher in physics how would you create scientific literacy in
your students?

— Do you agree with the criticism towards the idea for building scientific
literacy in students?

— Comment on The National Education Standard-physics learning, ot
and 10™ class regarding the opportunities they give for formation of
scientific literacy. To do that, use information you can find following
the link bellow:
http://whww.minedu.government.bg/opencms/opencms/left menu/
documents/

Summary

Scientific literacy is an ability scientific knowledge to be used for putting
questions and drawing conclusions based on evidence in order the problems
to be understood; and making decisions, related to nature and the changes
which human activity causes to it, to be made easier. Scientific literacy has
the following levels: normal scientific literacy, structural scientific literacy,
and a scientific literacy with many factors. Scientific literacy includes three
components: general scientific notions, ideas, and conceptions which are
important to the outlook; knowledge related to the way of scientific knowl-
edge; and knowledge related to realizing the role of science, its character,
and the relationship between science, technology, and society. Formation of
scientific literacy at school is related to a proper choice of physics content
and to a teacher’s will for organizing the learning process, in such a way
that the ideas important to the world outlook to be highlighted, and the role
and significance of science to be presented.
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Frequently Asked Questions 4

— Is the formation of scientific outlook a good enough reason for build-
ing scientific literacy?

— Is it possible all levels of scientific literacy to be formed during the
training at school?

Next Reading

http://www library.ucsb.edu/istl/00-winter/article2.html
http://www.actionbioscience.org/newfrontiers’hazen. html#Primer#Primer
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CHAPTER 2

CONSTRUCTIVIST APPROACH
IN SCIENCE EDUCATION

Chapter Objectives:

Upon the completion of the topic students should:

e know the main concepts of the constructivist theory so that be able to
read and understand pedagogic literature and use their knowledge in
their lesson preparation and in the description of pedagogic tasks;

e know some of constructivist theories;

e be able to name some of constructivist methods and approaches;

e be able to describe the role of the teacher according to the constructiv-
ist theory;

e know some of the constructivist ideas on teaching environment;

Why is Constructivism important?

In the last years constructivism as an approach in education has a central
position in didactical literature. The number of scientific articles and
books on constructivism as a theory and as an approach in the education
is huge. It is used in developing the educational standards in a number of
states in the US and its use in teaching is highly recommended in some
EU countries. Constructivist theory is definitely accepted as a modern and
leading theory in the teaching of science. ,,Constructivism has become the
most valuable guiding principle for the teachers of science, as well as for
researchers in this field” [1].

An important component of contemporary education in all school subjects
is the tendency constructivist training to replace traditional training. In
traditional training teacher gives educational information to students;
students are passive learners and they receive mainly knowledge about
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facts. Constructivist training (training based on constructivist approach)
stimulates students® activity in the process of learning the lessons.

Constructivist teaching fosters critical thinking and creates active and
motivated learners. The constructivist theory is incarnated into the cur-
riculum advocate that teachers create environments in which children can
construct their own understandings. Twomey Fosnot (1989) recommends
that a constructivist approach be used to create learners who are autono-
mous, inquisitive thinkers who question, investigate, and reason. A con-
structivist approach frees teachers to make decisions that will enhance
and enrich students' development" in these areas.

Definition of constructivism

“Constructivism” is a philosophical viewpoint on how the mind forms
and modifies its understanding of reality. It is the foundation of our out-
look on pedagogy and research.

Constructivism is a view of learning based on the belief that knowledge
isn't a thing that can be simply given by the teacher at the front of the
room to students in their desks. Rather, knowledge is constructed by
learners through an active, mental process of development; learners are
the builders and creators of meaning and knowledge.

In constructivist approach criticizing, collaboration, and mutual assistance
are often used as a way students* development to be provoked, in order a
new higher level of understanding to be achieved. Every constructivist
lesson is based on students® activity.

Constructivist approach in teaching and learning is related to the concepts
of knowledge and its acquisition. It is an understanding about nature of
knowledge and about its development. That determines the epistemol-
ogy"‘s character of the constructivist approach.
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The premises of constructivism as an epistemology (science for knowl-
edge) are [2]:

. Knowledge is constructed, not transmitted.

. Prior knowledge impacts the learning process.

. Initial understanding is local, not global.

. Building useful knowledge structures requires effortful and purposeful
activity.

AW N —

According to the constructivist theory students build their knowledge by
means of interpretation of the team-work and experience gained in their
social environment. It means that initial knowledge and experience have
an important role in the learning process and they form future activities of
the learners.

The definition of constructivist made by Lever-Duffy is: “constructivist is
one who believes that knowledge is constructed by the learner and it is
unique to the individual who constructs it [2].

For pedagogic purposes, the fenets of constructivism can be rephrased as
follows:

e Students come into our classrooms with an established world-view,
formed by years of prior experience and learning.

e Even as it evolves, a student's world-view filters all experiences and
affects their interpretation of observations.

e Students are emotionally attached to their world-views and will not
give up their world-views easily.

e Challenging, revising, and restructuring one's world-view requires
much effort.

A main constructivist idea is that knowledge is not “knowledge about the
world” but it is a “construct of the world” (Sherman, 1995). Knowledge is
not a fixed object; it is a construct of the individual understanding of
students’ private experience about this object. Constructivist approach of
learning underlines the authenticity, stimulates work on projects which
include students, teachers, experts in a study circle. Objective of the con-
structivist approach is to create a study group that should be close to real
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life situations. In authentic environment students realize their responsibil-
ity for their own learning and its results.

According to constructivists, learning environment should give vast op-
portunities for gaining knowledge through real life situations, which re-
quire students to work collaboratively as they consider their own pace of
work and help one another. So learners are not any more passive observ-
ers and acceptors, but they become active constructors of their own
knowledge.

Constructivist paradigm gives an understanding how learning should be
made easier through an appropriate type of activities. This model of
learning refers to building knowledge through active participation in so-
cial, cultural, historical, and political context. Fundamental elements of
the students’ active participation are dialogue, discussion, making deci-
sions, and making models. So the constructivist approach focuses on
ways of learning, and not that much on results of learning. It aims at con-
structing knowledge, not at reproduction of knowledge. A student must
be able to express in different ways what is learned-verbally, visually,
symbolically, etc.

Constructivism owes its popularity to its precisely formed theory, a the-
ory that includes the idea about cognitive independence of learners. There
is a widely spread opinion that constructivist approach is attractive, it is
so to all these who appreciate the importance of cognitive independence
and freedom. In this approach information is less important than the abil-
ity to acquire it. Knowledge is acquired and constructed actively as learn-
ers’ own experience is used (Brooks, 1993).

Historical roots of constructivism

Development of constructivist theory is related to ideas and work of sci-
entists as Immanuel Kant, John Dewey, Jean Piaget, Ernst von Glaserfeld,
Leo Vigotski, Faznot, etc.

One of the creators of the theory of development — Jean Piaget specifies
key stages in children’s development, which influence learning; Jean
Piaget draws a conclusion that children assimilate and accommodate
knowledge based on existing schemes. In this way a teacher should con-
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sider the stages in children’s development; and the teacher’s role is to
help students when they construct their own cognitive schemes.

Leo Vigotski creates the theory of social constructivism and forms the
idea that language and speech are fundamentally important to intelligence
and to successful learning.

Later, near the end of 80th years of twenty century, there is a rapid devel-
opment in the theory of constructivism. Research work done by Vigotski
and Dewey is combined with Piaget’s work in development of psychol-
ogy in a wider constructivist approach.

Radical constructivism as proposed by von Glasersfeld implicitly in-
cludes a third principle: The first states that knowledge is not passively
received but is built up by the cognizing subject. The second principle
states that the function of cognition is adaptive and enables the learners
to construct viable explanations of experiences and the third:, the process
of constructing meaning always is embedded within a social setting of
which the individual is part

Principles of Constructivist Learning

There are nine general principles of learning that are derived from con-
structivism. These nine principles according Vermette, Foote, Bird, Me-
sibow, Harris-Ewing and Battaglia (2001) are:

1. Learning is an active process in which the learner uses sensory input
and constructs meaning out of it;

2. People learn to learn as they learn. Learning consists both of construct-
ing meaning and constructing systems of meaning;

3. Physical actions and hands on experience may be necessary for learn-
ing, especially for children, but is not sufficient; we need to provide
activities which engage the mind as well as the hand. Dewey called
this reflective activity.

4. Learning involves language: the language that we use influences our
learning. Lev Vygotsky, a psychologist that helped in the theory of
constructivism, argued that language and learning are inextricably in-
tertwined;

24



. Learning is a social activity: our learning is intimately associated with
our connection with other human beings, our teacher, our peers, our
family, as well as casual acquaintances. Dewey pointed out that most
of traditional learning is directed toward isolating the learner from so-
cial interaction, and towards seeing education as a one-on-one relation-
ship between the learner and the objective material being learned;

. Learning is contextual: we learn in relationship to what else we know,
what we believe, our prejudices and our fears;

. One needs knowledge to learn: it is not possible to absorb new knowl-
edge without having some structure developed from previous knowl-
edge to build on. The more we know, the more we learn;

. Learning is not instantaneous: it takes time to learn. For significant
learning we need to revisit ideas, ponder them, try them out, play with
them, and use them;

And so, to learn according to the constructivist approach means [2]:

to learn actively;

to solve problems;

the process of training to be in an encouraging learning environment;
to be developed skills for transference of what is learned;

to be solved different types of real life (authentic) problems;

old knowledge to be reviewed and used;

prominence to be given to gaining personal experience and creation of
a personal thought;

attention to be paid to strategies for gaining knowledge, not only to
knowledge itself;

critical thinking to be stimulated.

Principles of Constructivist Teaching

In the book 4 Case for Constructivist Classrooms, M. G. Brooks de-
scribes the principles of constructivist teaching:

Encouraging and accepting students’ independence and initiative;
Interest in knowledge and convictions which students already have
about the theme considered;
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3. While planning their lessons teachers use cognitive terminology and
expressions, such as “classify”, “analyze”, and “create”.

4. Students are given the opportunity to take responsibility in learning,
to substitute instruction’s strategies, and to change the content;

5. Welcoming students in the world of contradictions;

6. Encouraging the dialogue between teacher and students , and also
encouraging discussions between students;

7. Organization of students’ activity to be build in such a way which
stimulates thinking by means of putting questions which open an-
swer, and encouraging students to ask questions to one another;

8. Involvement of students in an experiment that could cause discrep-
ancy between their current and their initial hypotheses, and so a dis-
cussion to arise;

9. Waiting with patience for students’ answers, and giving enough time
to students for building relations and hypotheses;

10. Stimulating students’ natural studiousness through using frequently
the model of educational cycle: phase of discovering, constructing a
new knowledge, putting into practice the new knowledge [3];

The new role of the teacher and constructivist learning environment

Constructivist approach in science training engages teachers and students
in active construction of knowledge. Students estimate new ideas and
conceptions using terms of their previous notions as they consider the
new situation (student-centered) approach.

Brooks and Brooks (1993) present basic prerequisites for realization stu-
dent-centered constructivist training. As a very important prerequisite
they determine the classroom. It should be a proper learning environment
where students ask for opinion, estimate, and study. Constructivist idea of
a classroom contrasts the typical classroom where students directly get
information given by a teacher.

Contemporary constructivism is the basis of student-centered pedagogy
for teaching natural science. In the Table Nel below differences between
objectivist and constructivist understanding of the learning process are
presented [5].
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Table Nel. A comparison between the objectivist and constructivist ap-
proaches in the learning process.

Objectivist approach Constructivist approach

Knowledge exists outside the Knowledge has a personal meaning. It
individuals and it could be trans- |is individually constructed by stu-
ferred from teachers to students. |dents.

Students learn what they hear and |Students construct their own knowl-
read. If the teacher explains an edge by searching for meaning and
abstract conception well, students |relationships of the new thing to what
will learn it so. they already know. They interpret
what they have heard, read, and seen
on the basis of their old knowledge
and skills. When students lack proper
basis, they won’t be able to ,,hear” and
,,see accurately what they are about
to learn.

Learning is successful when stu- |Learning is successful when students
dents are able to reproduce what |can show understanding to what they
they have learned. have learned.

If we watch a case study based on the constructivist approach we will see
how a teacher puts questions and encourages all students to express their
opinion. The teacher is positively disposed to students and stimulates
them to think independently; the number of instructions and directions
which the teacher uses are much less than in a traditional classroom situa-
tion. It is important here students to develop their own ideas and thoughts,
but not necessarily to find a fixed right answer to the given questions.

In traditional objectivist situation first theory is given and then tasks are
set in order acquired knowledge to be put into practice and to be assimi-
lated. In a constructivist learning environment first the problem is put and
students study the content of theory in order to solve the problem. This
greatly widens the motivation in learning the school subject. In solving
the given problem students need support according to the experience they
have and according to the concrete case. Here the teacher is an assisting
adviser, when is asked to help; teacher is source of information. He or she
gives proper instructions according to the context of the problem and
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gives resources of information and organizes an atmosphere for commu-
nication.

Constructivism offers a different understanding for a learning environ-
ment. A learning environment is everything that has to do with construct-
ing knowledge about the world. It includes the initial knowledge of the
students, the physics learning environment, the learners® individual fea-
tures, the cognitive style of learning, and the relationship between learner
and object of learning.

The atmosphere in a constructivist classroom is characterized by mutual
respect between teacher and student. In traditional objectivist teaching
students should have great respect for teachers. Constructivist teachers
respect their students as they give them the right to express their feelings,
ideas, and opinions. Teachers do not exercise their rights if it is not neces-
sary. Every student takes part in solving a problem.

In constructivist classroom students work in groups and the atmosphere is
interactive and dynamic. A prominence is given to realization of social
and communicative skills, and also to mutual aid and exchange of ideas.

In order to be realized such a constructivist natural science learning envi-
ronment the teacher often chooses activities which are related to:

e Experimentation: students individually perform an experiment and
then come together as a class to discuss the results.

e Research projects: students research a topic and can present their find-
ings to the class.

e Field trips. This allows students to put the concepts and ideas dis-
cussed in class in a real-world context. Field trips would often be fol-
lowed by class discussions.

e Films. These provide visual context and thus bring another sense into
the learning experience.

e Class discussions. This technique is used in all of the methods de-
scribed above. It is one of the most important distinctions of construc-
tivist teaching methods.
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Some arguments against the constructivist theory

Some pedagogues and psychologists are against this approach of learning
and their opinions could be arranged in groups considering the following
points:

— According to the constructivist theory for constructing knowledge,
initial knowledge and experience of students are of a particular impor-
tance. If this initial knowledge is incorrect, there is a dangerous prob-
ability the newly acquired knowledge to be wrong, and a misguided
opinion to be constructed;

— This teaching method lays a stress on team-work, that is why there is a
dangerous probability students who are more active and more commu-
nicative to be dominant in drawing the common conclusion;

— Because of the specific character of constructing new knowledge (in-
dividual or group study of a certain matter, many and different conjec-
tures about the right answer, giving examples of its usage) students
who learn in this constructivist way spend much time on the units, and
they are late in learning according to the certain syllabus, in compari-
son with students who learn following the traditional approach;

— According to constructivist theory students are urged to make their
own rediscovery of knowledge, which seems very much like “redis-
covering the wheel”. They don’t have to discover it, but to learn how
to use it and to get acquainted with its functions.

It is important these ideas against the constructivist theory to be known
by science teachers to be, who would organize the teaching process on the
basis of the constructivist approach, because the constructivist theory
should not be taken as perfect. A universal theory that is” panacea “for all
problems in the teaching process is impossible. The fact that constructiv-
ism has its disadvantages as a theory makes it real and determines its
limits of application in the learning process.

Importance of the constructivist theory and respectively of the construc-
tivist approach in science training will grow together with the growth of
science social significance. The objective is training of responsible and
reasonable people who are able to understand basic scientific ideas and
meaning, and the way these ideas are put into practice in technology and
in society. This is necessary for these people’s personal progress and
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learning. The objective is relatively easily achieved if the constructivist
approach is used in science training [1].

Tasks (assignments) \ \)

» Try to tell us about your understanding of constructivism as an ap-
proach in science education.

» Which studying principles of constructivism are the most important
according to you?

» How is the new role of the teacher in constructivist education ex-
pressed?

» What is your understanding of “constructivist classroom”?

» Which types of constructivism you know?

» Describe the constructivist principles of teaching and learning?

Case study

In class students discuss their understanding of constructiv-
ist theory. They compare traditional education to the one subdued to con-
structivism. They give examples related to physics education.

12,
Questions to Case Study @:’m

— Point out the new role of the teacher in constructivist education as
compared to the traditional one.

— Compare the constructivist classroom to the traditional one.

— Describe how you would organize a constructivist study on the subject
“Floating of bodies”.

— Choose a topic and write an outline of a case study from the chapter
»Reflection of Light"(7th class) organized in a constructivist way.
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Summary

During the last years constructivism as an approach in education has had
a central position in didactical literature. Constructivist theory is defi-
nitely accepted as a modern and leading theory in the teaching of science.
Constructivism has become the most valuable guiding principle for the
teachers of science, as well as for researchers in this field. Constructivist
teaching fosters critical thinking and creates active and motivated learn-
ers. The constructivist theory has been incorporated into the curriculum,
and advocates that teachers create environments in which children can
construct their own understandings. There are different types of construc-
tivism: cognitive, social, radical. The following principles of constructiv-
ism are important: active construction on the basis of the already exciting
conceptions; arrangement of tentative constructor; checking its viability;
acceptance of the social character of the construct. Constructivism
changes the role of the teacher in the educational process and suggests a
new model of teaching environmental.

7 *
Frequently Asked Questions ¢

— If we organize training following the constructivist requirements we
should spend much time to learn a unit from the syllabus and then we
won’t be able to adhere to the requirements of the whole syllabus.
Maybe syllabus should be changed according to the constructivist
ideas?

— In a class there are students with different initial knowledge, and that
makes the control over their learning activity difficult. Is this (con-
structivist) approach suitable for all students? How it combines with
differential work?

— When I use this approach maybe I need the support of the headmaster?

— Can I use only separate elements of the constructivist approach and
still to clam that I teach in constructivist way? Which is the criterion
that determines if a training is done in a constructivist way?
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Next Reading

http://www.psy.gla.ac.uk/~steve/pr/constr.html
http://www.uv.es/gil/documentos_enlazados/
defending_constructivism.doc
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CHAPTER 3

BUILDING AND DEVELOPING PROCESS
SCIENCE SKILLS

Chapter Objectives:

Following their work on the topic prospective teachers should:

e define process scientific skills;

e classify process scientific skills (basic, integrated, related to students’
age characteristics)

o describe the corresponding activities related to process science skill;

e know their place and importance within the State Educational Stan-
dards, school curriculum and the teaching of physics;

e characterize, explain, give examples and demonstrate strategies for
supporting process skills development.

The importance of process skills

The theory about process science skills, their formation, development and
detailed presentation, is an important component of pedagogy and it is an
object of study in formal methodologies.

Their concrete presentation and co-ordination is a basis of preparing edu-
cational documents (such as The National Education Standards, for ex-
ample), which is a basic document in organizing contemporary educa-
tional process. Knowledge about process skills helps teachers in their pre-
school activity, giving them an opportunity to plan more expediently
different types of lessons, as well as to plan the process of assessment of
students’ knowledge.
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What exactly are the process skills?

According to the English qualification Skills Qualifications are offered in
six areas [1]:

e Communication: speaking, listening, reading and writing skills.

e Application of Number: interpreting information involving numbers,
carrying out calculations, interpreting results and presenting findings.

e Information Communication Technology: finding, exploring, devel-
oping and presenting information including text, images and numbers.

e Working with others: includes process and interpersonal skills to
support working cooperatively with others to achieve shared objec-
tives, work cooperatively and have regard for others.

e Improving own learning and performance: developing independent
learners who are clearly focused on what they want to achieve and able
to work towards targets that will improve the quality of their learning
and performance. The standards include process skills, e.g., target-
setting, planning, learning, reviewing and interpersonal skills, e.g.,
communicating own needs, accepting constructive feedback, negotiat-
ing learning opportunities and support.

e Problem solving: encouraging learners to develop and demonstrate
their ability to tackle problems systematically, for the purpose of work-
ing towards their solution and learning from this process. Three types
or combinations of problems are dealt with: diagnostic problems that
depend primarily on analysis to arrive at conclusions, design problems
that depend mainly on synthesis to create a product or process, and
contingency problems that typically involve resource planning and
gaining the cooperation of others, eg when organizing an event.

The first three Skills are sometimes referred to as the 'main' Key Skills.
They incorporate the basic skills of literacy and numeracy. Process science
skills are more concrete accordingly the character of scientific content.
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What exactly are the process science skills?

Science and teaching science mean a lot more than scientific knowledge.
There are three dimensions in science which are equal in importance. The
first of them is the content of science-main ideas and notions that deter-
mine science knowledge. This is the line in science that most people
think of and that is really very important. The other two major dimensions
in science coming as an addition to scientific knowledge are scientific
methods and scientific relationships. Scientific methods are connected
to processes of creating science and respectively to process science skills
which scientists use in their work. For asking scientific questions and
finding their answers are used the same skills which we use while solving
our everyday problems. When we teach students how to use these skills in
science, we build up in them skills, which they will use in future in all
spheres of their lives. The third dimension of science focuses on the char-
acteristic attitudes and dispositions of science. These include such things
as being curious and imaginative, as well as being enthusiastic about
asking questions and solving problems. Another desirable scientific atti-
tude is a respect for the methods and values of science.

Process science skills are classified as basic and integrated. These skills
can be acquired and improved via different activities (observation of a
demonstrational experiment, laboratory experiments, work with texts and
graphs, etc), which are included in the natural science study program.

In methodological literature a number of MAIN PROCESS SCIENCE
SKILLS is described and we accept the following six as basic [2]:

— Observation;

— Classification

— Measurement;

— Conclusion;

— Prediction;

— Communication.

All these six basic skills are important as separate entities and they are

also important as connected to one another. They are necessary to stu-
dents when the latter describe, conduct and estimate an experiment or in
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everyday life when they face the challenge to solve problems of experi-
mental character.

What types of activity each of these skills includes? Let’s describe each
of them:

e Observation includes using one or more of the senses to determine
attributes, properties, similarities, differences and changes in natural
phenomena and objects. Observation can be made directly with the
senses or indirectly through the use of simple or complex instruments.
Observation is a description of what is actually perceived. Via obser-
vation information is gathered, and the latter is used for qualitative
data about the tested objects and phenomena.

¢ Classification includes organizing objects or events according to simi-
larities and differences selected by the observer. Classification in-
cludes sorting elements into groups on the basis of common character-
istics and ordering (sequencing) elements by relationships among the
elements.

e Measurement includes the comparison of an unknown quantity e.g.,
length, mass, or temperature with a known quantity such as a pupil-
made standard or the metric standards of length, area, volume, mass,
temperature, force, time or electrical charge. Measurement includes the
ability to estimate or compare an object or event with a frame of refer-
ence. Measurement involves the skillful, effective use of instruments.

e Conclusion is the use of data from the observation and measurement
in order a definite deduction to be reached, and it should be related to
probable causes or future results. Drawing a conclusion as a result of
collected data analysis is an important science skill. Even when the
available data is not enough for drawing a conclusion, having such a
skill provokes a resolution for continuance or discontinuance of future
research for gathering additional data.

e Prediction. It includes suggesting what will occur in the future based
on observations, measurements and inferences about the relationships
between or among observed variable. It is an answer to the question:
“What will be the most probable result of a given process, foreseen on
the basis of circumstances and established objective law”.
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Communication. This skill includes the presentation and explanation of
experiences with objects or events by means of oral or written descrip-
tions, pictures, graphs, charts, maps, demonstration and/or other methods.

We can make the following list of INTEGRATED PROCESS SCIENCE
SKILLS:

Formulating Hypotheses — stating the proposed solutions or expected
outcomes for experiments. These proposed solutions to a problem must
be testable.

Identifying of Variables. This skill is connected stating the change-
able factors that can affect an experiment. It is important to change
only the variable being tested and keep the rest constant. The one be-
ing manipulated is the independent variable; the one being measured to
determine its response is the dependent variable; and all variables that
do not change and may be potential independent variables are con-
stants.

Describing Relationships between Variables. It refers to explain
relationships between variables in an experiment such as between the
independent and dependant variables plus the standard of comparison.

Designing Investigations. It refers to designing an experiment by
identifying materials and describing appropriate steps in a procedure to
test a hypothesis.

Experimenting. Carrying out an experiment by carefully following
directions of the procedure so the results can be verified by repeating
the procedure several times.

Acquiring Data. Collecting qualitative and quantitative data as obser-
vations and measurements.

Organizing Data in Tables and Graphs. Making data tables and
graphs for data collected.

Analyzing Investigations and Their Data — interpreting data statisti-
cally, identifying human mistakes and experimental errors, evaluating
the hypothesis, formulating conclusions, and recommending further
testing where necessary.

Understanding Cause and Effect Relationships. What caused what
to happen and why?
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e Formulating Models. Recognizing patterns in data and making com-
parisons to familiar objects or ideas.

Formation and development of process science skills

Formation of the basic process science skills should be one of the objec-
tives, which a physics teacher has since the preparation for the lessons
and he or she should follow it conscientiously during the process of the
lessons. Having knowledge of these skills is the first prerequisite for the
teacher to look for opportunities in compliance with the curriculum in
order to build up the skills in the students. Organizing students’ activity in
physics in and out of school should be related to the idea for building up
these skills in the students. Physics, like other science school subjects,
gives excellent opportunities for this objective’s realization.

Which are the ways these skills or part of them to be build up during
physics classes? We will consider some requirements and peculiarities of
the formation of basic process science skills. There is a certain overlap
between some of them, but it is inevitable, because of the process skills
complex character.

e Observation goes together with all demonstrational physics experi-
ments. The formation of skills for active observation may start since
elementary education degree and may be organized according to the
following requirements:

— Providing demonstrativeness to a sufficient extent. Demonstrative-
ness presupposes placing the experiment in the right spot, so that it
could be seen by all students; choosing a suitable background and
contrast of colors, adequately visible metrical scales, etc. It is rec-
ommended to use ICT or other audiovisuals if necessary.

— In advance, to the students attention a number of questions is pre-
sented, and students can answer these question during the observa-
tion itself. The objective of these questions is to focus the student’s
attention on the effects and features, which is the object of explore.
A purposeful observation skill is formed so.

— In cases when the observation is not direct, it is necessary to use a de-
vice or instrument; it is recommended the teacher to make the stu-
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dents acquainted with the given instrument, with the way it works,
and the work safety, and the important and proper to students proc-
essing parameters. About measurement instruments, the metrical
scale should be examined in advance, the relevant units of measure-
ment and their multiples, too. This preparation teaches the student to
be precise, that, many times, is vitally important to the accuracy of
observation, and it builds up in them basic skills for organizing a fo-
cused observation and collecting needed qualitative data.

— Organizing an opportunity to draw parallels during the process of
observation itself. Using the parallels method, if the phenomenon or
the trial allows it, is a good technique for outlining and discerning
the important features.

— Observation is finished when the questions asked in advance are an-
swered and the students are given a description of the process, phe-
nomenon or effect that is demonstrated or observed.

e Quality data collected via observation is used for determining the simi-
larities and differences between the examined objects and phenomena
or for their parallel to definite criteria. For example, to be determined
that a certain phenomenon has an electrostatic character, or that the
force of friction specifies certain effect, this is a demonstration of a
classification skill. For this skill formation teachers should establish
circumstances, in which the students describe the observation and
teachers should also organize a seminar on the basic peculiarities of
the observed phenomenon and object to be clearly seen.

e During measurement, a certain characteristic of the object or phe-
nomenon is juxtaposed to a given standard of measures and its value is
specified. Measuring includes juxtaposition of an unknown quantity
(length, mass, temperature, surface, capacity, mass, force, time,
charge, etc.) to a known one, taken as standard. In physics teaching
opportunities for realization of that are really many. Some concrete
recommendations for organizing of measuring physics quantities that
are related to the sequence of the students’ work can be presented.

— On the first place the quantity needs to be specified, its units of
measurement should be remembered — which of these units are part
of the SI system and which ones are out of any system;
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— Making the students acquainted with the measurement instrument is
the second step, the students should be informed about the functions
of the instrument, which quantities it measures, when and how it
works and is used;

— An important thing is getting acquainted with the metrical scale.
Teachers should train students to work with metrical scales, and
teachers should present the following sequence of actions: specify-
ing the units of measurement in which the results will be read;
specifying the scale range and specifying the value of a graduation.

— Reading a physics measurement instrument report is related to two
important requirements: a right positioning towards the scale, espe-
cially if it has a pointer, and the other requirement is making a deci-
sion about the right moment of reading, if there are constant fluctua-
tions of the pointer, or if it is a digital reading of numeral values.
The explanation of these characteristics is the physics teacher’s duty
and it is an important moment in the formation of right skills about
working with measurement instruments.

e Drawing a conclusion is a complex mental activity which presupposes
results analysis and forming a statement having causative-consecutive
character. Building up this skill requires the teacher’s endeavor and the
organization of an appropriate seminar for the students. This seminar
should focus their attention on finding the causes and their relation to
the consequences. General recommendations about that are irrelevant,
because the phases of analysis and synthesis strictly depend on the cer-
tain case. It should be pointed out that the teacher’s pedagogical mas-
tership can be most clearly seen in this activity — formation of the skill
of drawing conclusions.

e As a basic process science skill the prediction is a reflection of one of
science main characteristics — to prognosticate phenomena and proc-
esses. This skill’s formation presupposes that the students have solid
and thorough knowledge, or at least, they have knowledge of life.
Elements of this skill could be formed when students are in advance
facing tricky matters, related to the final result of the observation.
Enigmatizing and a guess-the final-result situation is a method which
students find interesting. Discussions on the students previous answers
and juxtaposing this answer to the real result is a nice opportunity for
teachers to organize students’ activity, so that the latter to look for de-
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pendencies between the causes and the consequences and concrete re-
lations between the known quantities. Knowing the physicals objective
laws is a condition for the prediction skill to be build up in students.
They should be able to foresee the result of a certain physical phe-
nomenon (or to explain it) as they consider the final conditions of its
course. The explanation is related to prediction and many times it is a
preceding action. But prediction does not necessarily mean explanation
of the phenomenon.

Communication is a process skill for whose formation physics teach-

ing process offers excellent opportunities. Expressing the information

collected during the observation and measuring should be done in a

proper manner. It could happen in the following ways:

— Wording and presenting results in written or oral form. Texts re-
quire a proper physics language. This is a problem of great impor-
tance which the physics teacher can solve through consistency and
patience. Literature offers a description of different methods and
approaches to formation of proper physics language [2].

— The analytical way is a typical way for expressing physics objective
laws-i.e. using formulae. Since primary school students should
know how to write, read, and, as a whole, to use this specific phys-
ics language. The relation between mathematics and physics has a
great significance. A teacher should not allow learning physics for-
mulae by heart — without understanding of their meaning.

— About graphic skills formation physics teaching gives a vast number
of opportunities. All physics branches, which are included in the
curriculum, contain enough graphic material. The sequence of ac-
tivities which helps this skill formation is presented in the next
chapter.

Tasks (assignments) \ \)

» What is process skill? What is process science skill?
» Make a list of process science skills.
» Give examples for formation of all basic process science skills with

appropriate (according to your opinion) physics demonstrational ex-
periment.

41



Case study

During case study students discuss their own understand-
ing about process science skills. They discuss the activities that could
assist the formation of process science skills. Each student prepares a
lesson plan in which describes in details the process science skills he
intends to develop and the ways in which he will do it. Students swap
plans and discuss them.

)
Questions to Case Study éfm

— Why do you think future teachers need to know the process science
skills theory?

— Do you think that your colleague has given a right and full description
of the process science skills, which could be formed during the lessons
on this topic?

— Do you remember what process science skills were developed in you
when you were students? How did your physics teacher do that?

Summary

Science and teaching students about science means more than scientific
knowledge. There are three dimensions of science that are all important.
The first of these is the content of science, the basic concepts, and our
scientific knowledge The other two important dimensions of science in
addition to science knowledge are processes of doing science and scien-
tific attitudes. The processes of doing science are the science process skills
that scientists use in the process of doing science. There are different classi-
fications of process science skills; one of these classifications describes
them as basic (observation, classification, measurement, conclusion, prog-
nosis, communication) and integrated process skills (formulating hypothe-
ses, identifying of variables, describing relationships between variables,
designing investigations, experimenting, acquiring data, organizing data in
tables and graphs, analyzing investigations and their data, understanding
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cause and effect relationships, formulating models). Physics education
gives vast opportunities for formation of process science skills.

Frequently Asked Questions

— Is it possible all integrated process science skills to be formed in phys-
ics training?
— Why the building of a proper physics language is a process science
skill?
"

Next Reading g

http://arapaho.nsuok.edu/~adams001/ProcessSkills.htm —
Science Process Skills
http://www.longwood.educleanvaimagessec6.processskills.pdf
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CHAPTER 4

STRATEGIES FOR SUPPORTING
PROCESS SKILLS DEVELOPMENT
AND ASSESSMENT

Chapter Objectives:

Following their training in this topic students will:

o define teaching strategy, teaching method and teaching technique;

e know diverse range of active teaching strategies and how to choose
them;

e be able to recognize different strategies for teaching and studying and
distinguish between major teaching methods;

e be able to choose the appropriate strategy for forming of process skills.

Definition of teaching strategy

The notion of strategy in didactics is sometimes used as a synonym of
methods and techniques, and sometimes as a synonym of direction, ac-
tivities and proceedings related to teaching, learning and the arrangement
of the educational process [1].

Strategy is viewed as ,,an individual way to arrange and use a set of skills
or techniques to the aim of a more rational assessment of definite infor-
mation or one or another problem solving. “Learning strategies are a
combination of skills, a set of proceedings used by a learner according to
the requirements of a definite situation [2]. Strategy is any activity or
attempt used by a teacher to interpret, illustrate or stimulate the learning.
For a more effective learning the teacher should seek for student centered
and team work oriented strategies.
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We can assume that strategies are a set of approaches, activities, methods
and techniques used to stimulate learning and to help students assess the
aims of education.

A teaching method is a system for planning, conducting and evaluation of
the educative work. It includes development of objectives, ways and
means of achieving objectives and procedures for evaluating learner pro-
gress. Method is also said to be a way of teaching, especially a regular,
orderly, definite procedure and means of the approach towards study of
the phenomena. Method is comprised of many techniques.

Teaching techniques are the details or procedure by which a method is
carried out. Examples include: demonstrations, field trips, resource per-
sons and the way something is used in teaching. Teaching techniques are
specific approaches to teaching, manipulated by the teacher and designed
to aid in helping students learn.

The following can be indicated as examples of functions of techniques:
e Convey technical information;

e Promote student interest;

e Help students retain information;

e Make teaching more enjoyable;

e Involve the five senses.

Under teaching aids could understand anything that aids teaching (pic-
tures, charts, models, etc.) and objects which supplement the learning
environment.

Types of strategies for teaching and studying

Teaching and studying strategies can be classified as active, reproductive,
research, analytic, checking, cognitive heuristic, reproductive and produc-
tive. The degree of independence and problem solving is used as criteria.
For example, reproductive strategies include frontal teaching, asking
questions, explanation, repetition, affirmation, independent work to solve
cognitive tasks from the textbook [1].
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Active teaching strategies are:
o Intellectually more stimulating and so are more effective in promoting

learning;

e Likely to be enjoyed and therefore sustain pupil motivation;

e Offers opportunities for pupils to work and progress at their own

speed;

e Offers opportunities for pupils to work collaboratively;

e Promote essential scientific skills such ass problem solving.

Teaching and learning strategies can be determined as from teacher-
centered and to students-centered (Table Ne2).

Table No2 Types of teaching strategies

From Teacher-Centered

To Student-Centered

Objectives setBy the
teacher in advance to
meet needs he had
identified.

All pupils go through
the same learning
experience at the same
time.

Decisions are made by
teachers who maintain
control over the work
and decide in advance
the order in which
things are taught.

Most of outcomes are
predictable (set by
teacher) but some
outcomes will be un-
expected. Pupils are
made aware of the
objectives in advance.

Pupils experience a
variety of activities
controlled by the
teacher.

The teacher explains
his decisions.
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Object?ves are set by
pupils, assisted by the
teacher and will
evolve during the
learning process.

Pupils will be engaged
in variety of activities
at any one time to
suite their individual
needs.

Decisions are made by
pupils or jointly by
teachers and pupils,
and pupils control the
order in which they
learn things.



The teacher evaluates
the success of his ob-
jectives.

Relatively few teach-
ing /learning methods
are used. They are
selected by teacher
according to his pref-
erence or ideas.

The teacher is seen as
a role, rather than as a
person, relationships
are formal.

The teacher selects
and provides resources
and decides what is
relevant.

The teacher is the
ultimate authority and
has ‘the right answer’.

The teacher instigates
individual tasks which
are performed in isola-
tion.

The teacher evaluates
in terms of the extent
to which pupils feel
the teachers’ objec-
tives have been met.

The teacher selects
methods according to
his perceptions of
pupils’ needs.

The teacher is seen as
a person, but not as a
member of the group.

The teacher controls

access to all resources.

The teacher manages
the lesson in order to
guide the pupils to-
wards ‘the right an-
swer’.

The teacher controls
the degree of individ-
ual and group work.

Pupils examine the
process of their own
learning and identify
what they discovered
and how.

Pupils and teachers
select jointly from a
wide variety of teach-
ing/learning methods.

The teacher is seen as
a person, not as a role.
Personal relationships
develop.

The teacher is seen as
one of many resources
to which pupils have
access.

There may not be a
‘right answer’. Every-
one’s opinion is valid.

Communication and
interpersonal skills are
an essential part of the
learning.

Active strategies are the strategies used when the centre of the teaching
process is focused on students to some extent. And so, the purpose of
these strategies is realized — to give an opportunity to the students to ex-
press their will and their abilities better.
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The choice of a strategy is only one of the conditions which work on the
effectiveness of the teaching process.
How to select affective strategies?

We should keep the following criteria in mind:

Any strategy selected should involve the students as participants in the
activity, help them acquire knowledge, develop the ability to reason
and asses the information presented.

Students learn in a variety of ways (remember three basic learning
styles — auditory, visual, and kinesthetic) and through different means.
As a rule, more than two strategies or activities should be used particu-
larly for more complex knowledge.

The teacher should begin with simpler and move to more complex
strategies.

Audiovisual aids and visual tools should be included whenever possi-
ble for reinforce learning.

The ultimate factor to choose some or other strategies could indicate
the following: abilities and interest of students, size of class, teacher
competence, facilities available, time available, behavioral objectives
of class, resources available.

ICT based strategies in the teaching of physics;

Lately, Informational Communicative Technologies (ICT) become a
more and more active part of the learning process. As a qualitatively new
source of information they establish new requirements for physics teach-
ers [3]; these requirements may be arranged in groups as follows:

The process of aims identification changes. The aims of a lesson with
the use of multimedia should be multi-variant, on different levels, so
that each student is able to find his place in it. The aims of teaching
need new formulation and new order focused on the individual inde-
pendent acquisition of knowledge;

The choice of contents in multimedia and hypermedia has specific
features. It is related to the correct amount and adaptation of informa-
tion regarding the aims and should be systematized in its structure and
systematically renewed;
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e The very character of education changes and becomes highly individu-
alized. Students’ independent work needs new arrangement, which
arises a necessity to research into the issues of the individual way to
knowledge and the development of skills in independent study;

e Teachers are responsible for the creation of conditions and necessary
instruments for self-control and self-evaluation of the expected results:

e With the mass access to ICT teachers’ creativity becomes the main
index of professional competency;

All in all the main functions of science teachers’ change and a new
teacher’s professional profile is created. Teachers become organizers,
consultants, counselors and assistants and teaching becomes student
centered to a significant degree.

To be able to use amply their creative possibilities in the use of multime-
dia in the teaching of physics, science teachers need to know what multi-
media education possibilities are. The latter could be described in regard
to several criteria, such as students’ attitude, teaching arrangement and
technical possibilities [4].

The use of multimedia in the teaching of physics has the following possi-
bilities:

A/ In regard to students’ development:

e Increases motivation;

e Activates students’ participation in education, both in class and in their
individual studies;

¢ Enhances interest in physics and astronomy;

e Increases the scientific level of presentation of knowledge;

e Widens students’ knowledge about contemporary means of informa-
tion;

e Provides additional possibilities for the development of model images;

B/ In regard to the arrangement of teaching:

e Creates possibilities for individualization and differentiation of teach-
ing;

e Provides additional possibilities for problem situations;

e Provides good knowledge systematization;

e Arranges a fast check of hypothesis suggested to students;
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e Makes possible a fast diagnosis of teaching results and a quality test
check (highly objective evaluation, use of various problems, fast
check);

e Provides possibilities for self-control;

e Use of graph and text designs for the results of assignments, didactic
materials, presentations and papers;

e Use in laboratory and demonstration experiments;

C/ In regard to technical possibilities:

e Provides possibilities to include in the teaching of physics modeling
processes impossible or difficult to demonstrate in reality;

e Provides additional visualization possibilities;

e Provides possibilities to measure and visualize fast processes;

e Provides possibilities to observe in details particular moments from a
physics demonstration experiment;

e Provides possibilities for a successful representation of the transition
from qualitative into quantitative research;

e Cuts down the time necessary for activities related to processing of
information;

e Provides possibilities to present information in various ways (tables,
graphs, drawings, etc.).

Effective strategies for developing students’ supporting process sci-
ence skills

As supporting process skills we will accept these formed during secon-
dary education physics learning and are of great importance to students.
We considered some basic and some integrated process science skills and
we offer a sample description of the activities which could build these
skills. Knowledge of these activities and of some of their details is sig-
nificant to teachers when they choose the proper strategy of organizing a
learning process based on a certain theme.

We will consider ways of process skills formation in students via organiz-
ing students’ activity while processing and analyzing data collected in an
experiment. Formation of process science skills is closely related to the
science character, structure, and relations. That is why we will offer a
definite sequence of actions which students perform under a teacher’s
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guidance about formation of knowledge connected to the specific struc-
tural elements of physics [5].

We will pay special attention to activities performed by a student during
arranging experiment data in tables, making graphic presentation based
on the collected data, and re-collecting data from graphs (a communica-
tion and classification skill), working with text and some integrated proc-
ess skills related to study of the specific structural elements of physics
knowledge: physics phenomenon, quantity, law, and physics device.

We offer to your attention a sequence of actions which the students
should perform under teacher’s guidance in order to build proper process
skills.

Teachers’ techniques used for development of a collecting and processing
data skill

Collection of data from a physics experiment and their graphic presen-
tation is an important skill which students can develop through their
learning of physics. For the formation of this skill a teacher is recom-
mended to organize students’ activity in the following way:

— The process of data collection requires students to answer given ques-
tions or to ask their own questions whose answers they will get
through data collection from an experiment or observation;

— Students should get acquainted with methods of collecting data and a
teacher should organize proper assimilation and use of these methods
by students;

— A repetition of data collection processes to be organized (if possible)
in order a proper documentation to be provided;

— Data examination to be organized and attention to be paid to existing
causative-consecutive relations;

— To be put tasks and questions that will make students draw a conclu-
sion based on evidence.
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Techniques used by teachers for development of graphic presentation of
data skill

After a successfully performed experiment data about certain quantities is
graphically presented. It is important to be determined the number of
columns in a table which is equal to the number of measured quantities
plus the number of constant quantities (in this experiment). After that
teacher and students entitle each column —each title is the sign of a quan-
tity and its unit of measure. While filling the columns the choice of
proper unit of measure is of great importance. Students should fill the
columns with data as they are careful with units of measure.

It is necessary to determine the type of graph to be used for the graphic
representation of the data. The simplest is the line graph. The following
consequence of steps has to be observed:

— to determine which value is an argument and which is a function;
— the argument is presented horizontally, the function vertically;

— the values are represented with their measures on both axes;

— the zero is fixed;

— the numbers from the table are presented on the graph;

— the dots are connected with a line

Graphs could be used for examining a dependency between variable and
constant quantities and one between dependent and independent vari-
ables. Graphic presentation of data provides clearness that would make
data dependencies and discrepancies to stand out.

To analyze data results, students should be able to interpret and analyze
graphs.

Graphic presentation of data skill is related to activity having a reciprocal
character —collection of data taken from graphs. For the formation of that
skill teacher is recommended to organize students’ activity in the follow-
ing sequence of actions:

1. They read the title of the graph and the signs written on the different
lines (or other geometrical figures);
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2. They determine the symbols on the axes;

3. They determine the units of measure used for the presentation of the
quantities;

4. They determine the type of graph (most often it is linear function);

5. They determine certain points or parts of the graph if any;

6. They interpret data considering the type of graph (linear graph-direct
proportionality of quantities);

7. They draw conclusions about dependencies of quantities and analyze
the whole information taken from the graph.

Teacher’s techniques used about developing in students a skill for work
with physics text

The work with a physics text is an important process skill. With this skill
students have good chances to organize successfully their individual work
and their self-training. Reading physics text has its peculiarities and a
student should be familiar with them. Some of these peculiarities are
related to the presence of many different signs for different quantities,
references to graphs, tables, schemes, figures, and pictures. Presence of
mathematical formulae is the main characteristic of physics text. Teachers
should assist students to build up special skills for reading comprehension
of formulae. In this case the relation between mathematics and physics is
of absolute importance.

A formation of a skill for work with physics text is started from the very
beginning of learning physics as a separate school subject and it is impor-
tant this skill to be improved during the whole training by regular organi-
zation of a physics texts reading during the classes.

First, for the formation of this skill a reproductive method is used — a
teacher reads physics text and shows how the signs, formulae, and graphs
should be interpret. This method is suitable for primary education. For
secondary education it is better teachers to give instructions to students
how a physics text should be read. And these instructions to include:
questions which students should answer after reading the text; writing
down formulae on the note books with certain explanation; oral expres-
sion of what the graph is, etc.
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Techniques, used by teachers, for formation of a skill for acquisition cer-
tain structural elements of physics knowledge

For formation of physics knowledge, which includes the elements listed
below, a teacher organizes students' thinking in a definite sequence via
putting questions and tasks:

By studying of physics phenomenon:

Describe external indications of the phenomenon;

Give descriptive definition (based on external indications);

Name conditions under which it can be observed (it happens);

Give examples of observation of the phenomenon;

Describe experiments demonstrating the phenomenon;

Name values, concepts and laws describing the phenomenon;

Point methods of study;

Give explanation of the phenomenon based on contemporary sci-

entific theories;

Is there relationship with other phenomenon (cause and effect rela-

tionships of the phenomenon);

10. What is practical applications of the phenomenon in everyday life,
industry and equipment;

11. Name cases in which the phenomenon is harmful and not useful
for man;

12. Are there ways to manage the course of the phenomenon;

13. Make historic reference on the discovery and study of the phe-
nomenon.

e A o

°

By studying of physics value:

1. What is its denomination and symbol;

2. Give explanation of the physical essence of the value (i.e. making
clear the quantity of which property of bodies, phenomenon or state
is expressed by this value);

. Give definition (the system of characteristic features);

. Write formula expressing its relationship to other physical values;

. What are the units of measurement and scale of the value;

. What are the ways and equipment of measurement;

. Make historic reference on the introduction of the value.

NN D W
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By studying of physics law:

1. Which physical phenomenon is characterized by this law and the

relationship between which values is it concerned with;

Under what conditions is this law valid?

Which are the Limits of application;

Give expression of the law: verbal, in a table, graphic, analytic;

By what experiments demonstrate the validity of the law;

Give explanation of the law based on contemporary scientific theo-

ries;

7. Try to explain the physical essence of the law as a quantitative
representation of the cause and effect relationship between two or
more types of phenomena;

8. Give examples of the practical application of the law including its
use in scientific predictions;

9. Use of the law as a means of management and scientific predic-
tion;

10. Make historic reference on the discovery of the law.

Sk wd

By studying of physics device:
What is the name and the application of the device;

Describe appearance and features;

Which is its scheme representation;

What is its working principle;

Describe the main parts and their use;

Are there work instructions;

Which are scientific, technical and practical applications?

N LA WL~

Tasks (assignments) ‘)

» What is the relationship between strategy, method and
technique? Define each notion.

» Mention some strategies and methods of teaching. Explain one method
of teaching of your choice.

» Which are the criteria to choose a teaching strategy? Should the
teacher use more than one strategy or activity in one lesson?

» What requirements does ICT place to teachers? What didactic possi-
bilities does ICT provide in the teaching of physics? What approaches
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do teachers of physics use when they use ICT in the different lesson
types?

» Describe possible strategies to form in students skills to get informa-
tion from a graph.

» What are possible techniques to form students’ skills to study physics
phenomena, value, low and device?

()&

Case study

Students discuss on the tasks they are given and consider the outlines of
the lessons they have planned. They comment on these particular parts in
which the techniques for formation of process science skills are de-
scribed.

)
Questions to Case Study @m

— Choose a text from a secondary education physics book and write in-
structions for organizing self-dependent reading by students. (Guide-
lines: Determine the length of the text and put concrete questions re-
lated to its physics character.)

— Give a concrete example for formation of knowledge of a certain phys-
ics law (you choose which law) from the secondary education and use
the previously mentioned organization for the students’ mental proc-
esses

Summary

Strategies are a compilation of approaches, activities, methods, and tech-
niques used to stimulate teaching and learning and for achieving the ob-
jectives of training. Method is a way of teaching, a course, specific rules
and means of the approach towards study of phenomena. A method is a
compilation of many techniques. Techniques of teaching are details or
procedures through which a method is carried out. Strategies of teaching
and learning may be classified as active, reproductive, research, etc. The
main factor for choosing one or another strategy is related to students, to
their abilities and interests, to their number in class and to the problem
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that they should be active participants in the training. The inclusion of
ICT in the teaching process changes its character and determines the
choice of a certain strategy. Formation of process science skills such as to
collect and process data and to present it graphically is related to a con-
crete organization of students’ activity. Some integrated process skills
related to assimilating of different structural elements of physics knowl-
edge (physics phenomenon, physics value, physics law, and physics de-
vice) may be formed through an organization of students’ mental proc-
esses in a certain sequence.

g

i
Frequently Asked Questions 4

— Is it necessary for a teacher who is beginner to use different teaching
strategies? Isn’t it better to begin only with a teacher-centered strat-
egy?

— Does a strategy in which students are an active side in the learning
process take much time?

Next Reading

http://www.aea267 k12.ia.us/cia/index.php?page=teaching_strategies# —
teaching strategies

http://www.ala.org/ala/aasl/aaslpubsandjournals/slmrb/slmrcontents/volu
mel1998slmqo/carey.ctm#Top#Top — Skills
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CHAPTER 5

PLAN, ORGANIZE AND DELIVER
AN ACTIVE LEARNING PROJECT

Chapter Objectives:

Upon the completion of the topic students should:

e be able to define active learning;

e know the characteristics of active learning;

e know the difficulties and hindrances of active learning;

e be able to name possible active learning strategies;

e know the peculiarities of certain active learning strategies;

e be able to use active learning strategies to prepare their own project;

e be able to use active learning strategies in their work with students;

e students will implement they knowledge and skills in lesson planning
and performing.

Definition of Active Learning

Like many terms used to describe teaching or learning, active learning
defies simple definitions. The following excerpts of definitions offer
some insight into what others think active learning is. As an exercise in
active learning, try looking critically at these phrases and the full text
definitions that follow them.

Definition excerpts:

e “Active Learning” is, in short, anything that students do in a classroom
other than merely passively listening to an instructor's lecture. This in-
cludes everything from listening practices which help the students to
absorb what they hear, to short writing exercises in which students re-
act to lecture material, to complex group exercises in which students
apply course material to “real life” situations and/or to new problems.
http://www.texascollaborative.org/activelearning.htm
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e Learning in an active search for meaning by the learner--constructive
knowledge rather than passively receiving it, shaping as well as being
shaped by experience....To stimulate an active search for meaning,
faculty [must]:

— expect and demand student participation in activities in and beyond
the classroom;

— design projects and endeavors through which students apply their
knowledge and skills.
http://www.myacpa.org/pub/documents/taskforce.pdf

e Active learning refers to techniques where students do more than
simply listen to a lecture. Students are DOING something including
discovering, processing, and applying information. Active learning
“derives from two basic assumptions: (1) that learning is by nature an
active endeavor and (2) that different people learn in different ways”
(Meyers and Jones, 1993). Research shows greater learning when stu-
dents engage in active learning. It is important to remember, however,
that lecture does have its place and that you should not do active learn-
ing without content or objectives. The elements of active learning are
talking and listening, writing, reading, and reflecting.

e Silberman, M. 1996 (Active Learning: 101 Strategies to Teach Any
Subject) When learning is active, students do most of the work. They
use their brains...studying ideas, solving problems, and applying what
they learn. Active learning is fast-paced, fun, supportive, and person-
ally engaging...To learn something well, it helps to hear it, see it, ask
questions about it, and discuss it with others. Above all, students need
to 'do it'--figure things out by themselves, come up with examples, try
out skills, and do assignments that depend on the knowledge they al-
ready have or must acquire.

o Glasgow 1996 (Doing Science): Active learners energetically strive to
take a greater responsibility for their own learning. They take a more
dynamic role in deciding how and what they need to know, what they
should be able to do, and how they are going to do it. Their roles ex-
tend further into educational self-management, and self-motivation be-
comes a greater force behind learning.
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e Modell and Michael 1993 (Promoting Active Learning in Life Science
Classrooms):We define an active learning environment as one in
which students individually are encouraged to engage in the process of
building their own mental models from the information they are ac-
quiring. In addition, as part of the active learning process, the student
should constantly test the validity of the model being constructed.

e Davis TAC Handbook: Active learning is an approach to learning that
involves the student 'as his/her own teacher.' Keep in mind that it is an
approach, not a method

e Finding classroom strategies that get students more involved in the
subject matter - that is, promoting 'active learning'. The notion of ac-
tive learning has developed over the last dozen years or so, said Lick-
lider, among cognitive psychologists who note that learning occurs
best through social interaction and less competition. Active learning
promotes a variety of methods, including students working together in
and outside of class, as well as class lectures.
http://www.iastate.edu/general/Inside/1996/1101/facForum.html

e Although the ultimate responsibility for learning rests with the stu-
dents, good teaching encourages students to put forth more effort,
gives opportunities for practice, and provides feedback on performance
and freedom in learning. These characteristics are the essential ele-
ments of active learning. Active learning is engaging one's self (the
learner) with the material being learned. In the classroom, the teacher
teaches the student how to function and how to get the task done
within the context of the discipline, the course, the class. It distributes
the learning responsibility among the students and the teacher.
http://ublib.buffalo.edu/libraries/projects/tlr/active.html

e Active learning isn't a new idea. It goes back at least as far as Socrates
and was a major emphasis among progressive educators like John
Dewey. And yet, if you peer into many classrooms, we seem to have
forgotten that learning is naturally an active process. It involves put-
ting our students in situations which compel them to read, speak, lis-
ten, think deeply, and write. While well delivered lectures are valuable
and are not uncommon, sometimes the thinking required while attend-
ing a lecture is low level comprehension that goes from the ear to the
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writing hand and leaves the mind untouched. Active learning puts the
responsibility of organizing what is to be learned in the hands of the
learners themselves, and ideally lends itself to a more diverse range of
learning styles.
http://edweb.sdsu.edu/people/bdodge/active/ActiveLearningk-12.html

Surprisingly, educators' use of the term active learning has relied more
on intuitive understanding than a common definition. Consequently,
many faculties assert that all learning is inherently active and that stu-
dents are therefore actively involved while listening to formal presen-
tations in the classroom. Analysis of the research literature (Chickering
and Gamson 1987), however, suggests that students must do more than
just listen: They must read, write, discuss, or be engaged in solving
problems. Most important, to be actively involved, students must en-
gage in such higher-order thinking tasks as analysis, synthesis, and
evaluation. Within this context, it is proposed that strategies promoting
active learning be defined as instructional activities involving students
in doing things and thinking about what they are doing.
http://www.ntlf.com/html/lib/bib/91-9dig.htm

The objective of active learning is to give an opportunity to students to
integrate new information with terms or models in a mental scheme,
through wording, hearing, and practice. In order to be provoked stu-
dents’ activity, methods like brainstorming, discussion, or work in
small groups can be used. A student can gain experience for active
learning through making reports, writing exercises, through individual
work, or work on a project.
http://www.lib.utexas.edu/is/publications/active.html

Most students have spent the majority of their school career in passive
learning environments in which faculty were disseminators of informa-
tion, and students were required to memorize information or use speci-
fied algorithms to solve problems. In an active learning environment,
students are encouraged to engage in the process of building and test-
ing their own mental models from information that they are acquiring.
In such a learner-centered environment, faculty become facilitators of
learning and students become active participants, engaging in a dialog
with their colleagues and with the instructor.
http://www.uth.tmc.edu/apstracts/1996/advances/March/7s.html
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The importance of active learning

Research shows that effectiveness of learning process is greater if active
learning is included in it. No matter which is the school subject, when
active learning is compared to traditional methods of learning (such as
lecture, for example), it becomes clear that using this method (active
learning) students learn much more things, their knowledge is steady, and
what they have learned brings them satisfaction. Active learning lets stu-
dents learn with the help of an instructor, or with the help of other stu-
dents. And they really have greater will to work together rather than work
alone.

Active learning techniques are not educational magic bullets. Of course
some of your students may not be willing to abandon their passive roles.
But between those who are self-motivated and those who choose to sink,
there is most likely a large middle group who, with some facilitating from
you, will be active learners and markedly improve their performance and
long-term command of the material.

The obstacle to integrating active learning techniques into your class is
contained within Confucius’s aphorism: [ hear and I forget. I see and I
remember. I do and I understand.

Active learning gives to students the opportunity to be engaged in train-
ing. According to Bonwell and Eison (1991) students are involved in
many activities that are much more different and much more interesting
than just listening. And (in active learning) students are less related to the
place which is the source of information (for example, school). They
develop their skills for learning, reading, writing, and discussion. And of
greatest importance is the fact that they develop their own opportunities
and abilities by themselves.

Some active learning techniques take little faculty preparation and may be
done spontaneously; others require much more preparation. Active learn-
ing techniques can occur in class or outside of class (e.g., computer simu-
lations, internships, WWW assignments, class Internet discussion lists,
independent study research). Active learning can be used with all levels
of students from first year through graduate students. Teaching a mass
class does not prohibit the use of active learning techniques; in fact, they
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may be especially important to promote interest and learning in a mass
class.

Active learning is used on all levels of training-from the first to the last
year at school and university.

Hindrances to active learning

While the activities described here might seem appealing, they often seem
appealing for other instructors or other disciplines—but not for our own.
That is, a certain amount of internal resistance sometimes sets in. Trying
new activities might seem like inviting disaster, especially when it means
giving up the control that a lecturer commands. And there is always the
pressure to cover more and more material, so that activities involving
students—activities taking up classroom time—seem wasteful. There is also
a kind of institutional pressure not to experiment with our teaching, since
any experimentation takes thinking about—thereby taking time away from
our research and writing. Incentives and even collegial support to im-
prove or alter our teaching are often nonexistent. And also, of course, is
the fear of trying something new and failing—a fear of taking risks in the
classroom.

No matter that this approach of teaching requires teachers who use it to
make great efforts and to have a good organization of what they do, they
believe that all these things widen their horizon and improve their work.
When students are part of active learning in class or while doing home-
work, etc. they are obliged to add to their own knowledge, understanding,
and skills. If students remain passive, there is a great probability for their
knowledge to be superficial. With active learning students are able to
learn more and with greater attention and consistency; to ask questions
frequently, and to share about difficulties they encounter, to express
themselves well, and to make judgments.

Some reasons for a teacher not to use the techniques for active learning
could be:

— Misgivings that a teacher could waste time in a class while trying to
make students work actively, and in that way some themes of the syl-
labus to remain not worked out;
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— Fear that a teacher could lose control over students in the process of
their active work;

— Many students do not like active learning. They refuse to work in
groups and to do what they have to about the given tasks; they even
protest;

— If students are given an opportunity to work collaboratively on a pro-
ject or to do some other task, there is a possibility for some students to
remain passive and to take advantage of the work of their classmates;
the passive students could get a mark that they do not actually deserve.

— Some groups of students do not work well, the results of their efforts
are superficial and unfinished, and some members of the group com-
plain about the poor work of other members. The latter could find in-
dividual examination difficult, because then they have to present the
result, or to explain why they have chosen exactly this way to solve the
given problem.

— Another hindrance to active learning is giving more time for prepara-
tion and giving help to students and also possible difficulties which
arise while working in a class of many students — lack of materials, in-
struments, and sources of information,

Regardless of the hindrances enlisted, and regardless of the teacher who
does not feel ready for this work and does not have the skills needed,
active learning could be used successfully if, in advance, the teacher has a
carefully made detailed plan about it.

Some strategies for active learning

Such strategies are: A written answer to a question , but for more than a
minute; homework; competition; discussion, inquiry; students’ correction
of their own answers, hand-outs, puzzle, crosswords, speaking, puzzle,
work in pairs ,work on certain matrix, debates, work on a project, etc.
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Tasks (assignments) \ s)

» What are some common themes in the definitions?

» How do the definitions differ from each other?

» Which definitions most closely resemble your prior conceptions of
active learning?

» In your view, what determines the significance of the use of AY as a
pedagogic approach? Why would you choose to use it?

» Which of the active learning hindrances listed are most common and
most reasonable?

Case study

Questions about understanding of active learning are discussed. There is a
presentation of some outlines of physics lessons regarding presented in
them methods and techniques for active learning. Students estimate to-
gether their own presentations and the outlines of the lessons they have
prepared.

()
Questions to Case Study

— Decide if the outlines of physics lessons prepared by you are due to the
requirements for organization of active learning.

— Are there enough details about teachers’ activity and about students’
activity in organization of active learning in the outlines of the given
physics lessons?

— Give examples of units from the physics syllabus about which tech-
niques for active learning could be used?

Summary

There are different definitions of active learning. Learning is successful
when students take active part in the training .Then they take greater re-
sponsibility for the objectives and content of training and develop a moti-
vation and skills for self-education. There are a number of hindrances to
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organization of active learning; these hindrances can be overcome by
means of purposeful and detailed preliminary preparation. A teacher
could use different strategies for organizing students’ active learning.

*

Frequently Asked Questions #

— Is it true that active learning refers only to students’ activity?

— What is the relationship between the training via working on projects,
differentiation, and individualization of a teaching process and the ac-
tive learning?

Next Reading

http://attf.iu.edu/about/finrpts/cooney.html
http://www.calstatela.edu/dept/chem/chem2/Active/
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OIIMCAHUE HA MOAYJA

MOJYJI PA3BUTHUE HA NTPOLECYAJIHU YMEHUS B
OBYYEHMUETO 110 ITIPUPOJHU HAYKH —
KOHCTPYKTUBUCTKHU NIOAXOJ

Obem na yueo- | 160 gaca, yetupu (4) kpenura,

HUA Mooy

(6poit uacoge,

Kpeoumu)

Kpamko onuca-
Hue na mooyna

[Ipenna3HaueHneTo Ha MOAyJa € Ja OpraHu3upa
yueOHaTa ACHHOCT Ha CTYICHTHU, ObACIIN YIUTEIH 10
¢usmka. Upes paborara Mo HEro CTYACHTUTE IIE 3a-
JIBI00YAT pa30MpaHeTo CH 3a IENUTE Ha 00YYEeHHETO
[0 MPUPOJHU HAYKH B PAMKHUTE Ha KOHCTPYKTHBHUCT-
kust moaxoj. OcoOeHo ce Hadsra BbpXy pa3sBUTHETO
Ha Mpolecyalind ymeHus. [IpencraBeny u u3cneaBanu
ca BOXHH U CIIEIU(PHUIHN CTpAaTeTrHH HA MpEnoaaBaHe-
TO, KOUTO CTUMYJIHPAT KOTHUTUBHOTO, KOMYHUKATHB-
HO ¥ COI[MAJIHO Pa3BHTHE Ha CTyaeHTUTE. Pasriexaar
ce BBIIPOCH, CBHP3aHHU C HAyYHATa IPaMOTHOCT, KOHC-
TPYKTUBHCTKHS TIOIXOJ, HAYYHHUTE IMPOLECYATHH
YMEHHSI ¥ Pa3IUYHU CTPATErHH 3a TSIXHOTO (GpopMupa-
He. B mporeca Ha oOyueHHe CTyIeHTHTE MOraT Ja
Ch3Ja1aT COOCTBEHN y4eOHH PeCcypCH Karo Taka CTH-
MYJIUPAT aKTHBHOTO YUYCHE.

Komnemenyuu,
Koumo we 0v-
oam nocmuzHna-
mu

Cren obyueHHe IO MOyJa CTYACHTUTE, OBACIIH yUIH-

TSN 1O MPUPOJHU HAYKU LI MOrart Ja:

1. umar cTaOWIHM 3HAHUA W Pa30OHMpaHHs 3a HIKOH
CBHBPEMEHHH HOAXOIM B MPENOJaBaHETO Ha y4eo-
HUS NIpeAMET, KOWTO U3y4aBarT;

2. 3axpn0ovaT pa3dMpaHeTo 3a IeNuTe Ha OOydeHHe
10 NPHUPOJHU HAYKH KaTO UMaT B IPEBUJ HAaydHA-
Ta I'PaMOTHOCT B PaMKUTEC Ha KOHCTPYKTHBUCTKUA
MOJXOJ;

3. mpeneHsBaT BB3MOXKHOCTUTE, KOUTO Ipejyiara
00y4eHHETO 10 IPUPOTHH HAYKHU 32 (opMUpaHe Ha
MIPOLECYAIHA HAYYHU YMEHU;
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4. xapakTepu3upaT, OOsCHABAT, AaBaT MPUMEPH H
JEMOHCTpHUpPAT cTpaTerud 3a (opMupaHe Ha Tpo-
LeCyJIaH! HAYYHH YMCHHUS U Ha aKTHBHO YUCHE.

Henu na obyue-
Huemo

e Jla ce oboratsaT 3HaHUATA HAa CTYJACHTHTE C HpeJiC-
TaBUTE 3a HaydyHaTa IPaMOTHOCT U KOHCTPYKTHU-
BUCTKHSI OAXO;

e Jla ce 3al03HAAT CTYAECHTUTE C Pa3IMYHUTE MIPOLE-
CyaJlH YMEHUS U C IOAXOIAIIN CTPaTeruu 3a U3r-
pakZaHe U pPa3BUTHE HA NPOLECYaalHH HAy4dHU
yYMEHHS 4pe3 00yUCHHUETO 10 MPUPOIHU HAYKH;

e Crymenture na ce yOemsT B IpeAMMCTBaTa Ha
aKTHBHOTO y4YE€HE M M3TpaJsT yMEHHE 3a OpIraHH-
3upane My. CamuTe Te Ja ydacTBaT B AKTUBHO
y4eHe TIpU 00yUEHUETO 110 CaMHsI MOYIL.

Cvovpiwcanue Ha
Mmooyna

1. Hayuna rpamotHOCT. KOMIIOHEHTH 1 HUBA Ha Ha-
y4HaTa rpaMOTHOCT.

2. KOHCTpYKTHUBUCTKM TOAXOA B OOYy4EHHETO IO
IPUPOIHU HAYKH.

3. UsrpaxnaHe 1 pa3BUTHE HA HAYYHH IPOLECyaTHU
YMEHHUSL.

4. Crareruu 3a gopmMupaHe Ha ONOPHU MPOLECYATHH
YMEHUSL.

5. Ilnanupase, opraHu3upaHe U NPEJCTaBsIHE Ha
MIPOCKT 32 aKTUBHO YYEHE.

Cmpamezuu nHa

OOyueHHeTo Mo MOJyJa MOXKE Jla C€ OCBIIECTBH upe3

npenoodasane JIeKIMY, CEeMHHapH, paboTa IO TPYIH, MPAKTUYECKH
yrpaxaerns. OCHOBO ce aKIEHTyBa BBPXY MPaKTHIEC-
KaTa paboTa, OCHOBaHa Ha J0Opa TEOpPEeTHYHA IOJIro-
TOBKa. CTyJIeHTI/ITe Morat Ja rnpujiaraT CBOMTC 3HaHUA
Y YMEHUS B IUIAHUPAHETO ¥ U3HACSHETO HA YPOIIH.

Pasznpeoenenue |Teopernuna pabota— 10 gaca

Ha yueOHume [TpakTrueckn ynpaxHenus -10 gaca

yacoee Jomarrna pabdora/ paboTa Mo HHANBUAYAJICH IPOEKT —

58 yaca
Camornoaroroeka — 60 yaca
Oo6mo: 160 yaca
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Kpumepuu 3a
oueHasane

[Tnanupane, opraHu3upaHe u MPECTaBsIHE HA MPOCKT
32 aKTUBHO Y4Y€HE.

Cmpamezuu u
MexXHUKU 3a
oyensaeane Ha
nocmudceHuaAma

JlokazaTencTBa 3a MOCTH)KEHUATA M pa3OupaHusITa Ha
CTYJICHTHTE MOTaT Ja Ce MOTHPCAT B YIACTHETO UM TIO
BpEMC Ha JUCKYCHUH, KOTATO NMPECACTABAT CBOUTC 3HA-
HUSI M WJEU M II0 BpeMe Ha IIpaKkTHueckara padoTa.
ToraBa morat na OBIAT OLCHEHW YMEHHATa UM 3a
[IOCTaBAHE HA IeNH, 3a IUIAHWpaHe, 3a e(EKTUBHO
U3I0JI3BaHE Ha Pa3IUuHH CTPATETHH 32 Pa3BUTHTE HA
IIPOLIECYaTHH HAy9HH YMEHHUS U HA aKTHBHO y4EHE.

H3znonzeana
aumepamypa

Penuiia myGnukyBanu Matepuan (KHUTH, CTaTHH),
web-aapecu (IIOCOYEHH CleJ BCsKa TJiaBa) U BHIEO
¢GwiMu, CBbp3aHU ¢ 00YICHUETO MO MPUPOIHH HAYKH
U KOHKPETHU3UPAHH 32 BCSIKO 3aHSTHE.
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I'/IABA 1

HAYYHA U TEXHOJIOI'MYHA
I'PAMOTHOCT. KOMIIOHEHTH
N HUBA HA HAYYHATA I'PAMOTHOCT

Ilesn Ha 3aHATHETO

Cnen pa0ota 1o Temara CTyJEHTHUTE IL[€ MOrarT:

e 1a O0SCHSBAT 3HAYEHWETO HA MOHATHETO HaydHa IpaMOTHOCT B KOH-
TEKCTa Ha MPEIoAaBaHeTo Ha (PU3HKa;

e 1a raBat AepUHAIMA 32 Hay9IHa TPAMOTHOCT;

e J1a TIO3HABAT HIKOM OT IOJIOKEHMATA HA KpPUTHKATa Ha HaydHaTa rpa-
MOTHOCT;

e Ja Ha30BaBaT HUBATa Ha Hay4yHaTa I'PAMOTHOCT U JaBaT ONpENeNus 3a
TAX;

e Ja AaBaT IPUMEPU 3a HAy4YHA 'PAMOTHOCT Ha Pa3IUYHU HUBA,

e J1a HOCOYBAT HAYMHU 3a (JOpMHUpaHE HAa HAyYHA TPAMOTHOCT;

3HaYeHUe HA HAYYHATA IPAMOTHOCT

Beuuky rpaxkIaHu ce HykIasT OT Hay4Ha TPaMOTHOCT 3a Jia pa3dupar
CTAaTUHTE BHB BECTHULUTE, OOIIECTBEHUTE 1€OATH, IUCKYCHUTE IO Telle-
BU3MATA. 3aBbpIICHATa JIMYHOCT TPsAOBa 1a MOXKE 1A OIEHsSBA CBETA OKO-
70 cebe cH U J1a TIpaBH JIueH n30op. ToBa e CBBbP3aHO ¢ pa3dupaHeTo Ha
IIPUPOJHUTE 3aKOHM M Ha BIMSHUETO HAa HayKaTa BBPXY JKUBOTa HU. B
epara Ha HAyYHUTE OTKPUTHS, HAYYHUTE 3HAHUS CTaBaT YacT OT )KUBOTA
HU U BIIUAAT BbPXY MHTCJICKTYaJIHUA KJIMMAT Ha HAIIETO BpEME.
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Omnpenesenne 3a HAy4YHA TPAMOTHOCT

B JIUTECpaTypara C€ CpCulaT pa3jndHU OMPECACICHUA 3a HaydYHa I'paMOT-
HOCT M 4€CTO CC€ HaJlara ujacsarTra, 4€ HC € Bb3MOXXHO Ja CC€ najJc CAHHUHCT-
BCHO OIIPCACICHUEC, KOCTO J1a BKIOYBA BCUIKHUTC XapaKTCPUCTUKN HAa TOBA
IIOHATHCTO.

Cnopen Hazen [1] mox ,,Hay4Ha TpaMOTHOCT ce pa3dbupa cucremara oT
OCHOBHHU HAay4YHH 3HAHHS, IBTAT 3a TAXHOTO HpI/II{O6I/IBaHe " pa3BUTHUC HaA
CIOCOOHOCTTA 32 TBOPYECKOTOO UM H3MOJI3BAHE B ©KEIHEBUETO, 32 JIa CE
pemiaBaT mpoOJieMH, CBbP3aHH C MOJOOpsiBaHE KAaueCTBOTO Ha JKUBOT .
HayunaTta rpaMOTHOCT ce OCHOBaBa Ha NMpHUI00MBaHEe Ha HAYYHU 3HAHUS
Y YMEHUS Ha WHTEICKTYalHH, KOMYHUKATUBHU, COIIMAIHU U UHTEPIIC-
OUIUIMHApHU HUBA.

Cmopen Holbrook [2]: ,,Haygnara rpaMOoTHOCT € MHOTO ITOBEYE OT MpHU-
JIOOMBAaHETO Ha CHCTEMA OT 3HAHUS M OT 3HAHUS 32 HAuWHA 32 JoOWBaHe-
T0 UM. T mpenmnosnara nMo3HaBaHETO HA OCHOBHHM HAyYHU NMPUHITUIINH U €
CMecHIla OT KOHIENIUH, uctopus u ¢pumocodus. Taka ce maBa BE3MOXK-
HOCT Ha TpakAaHWHA ¢ HaydHA TPaMOTHOCT J]a HAMHpPa OIPENeIICHH OT-
TOBOPY Ha BBIPOCH OT €KEAHEBHETO CH, Ja paz0oupa ChIbPKAHUETO Ha
HOBHHHUTE B Mpecara, Jla MMa JIMYHOCTHA MO3UIHS B TPAXKIAHCKU U KYII-
TYpHH Jella ¥ Ha TaKWBa, CBHP3aHH C MKOHOMHYECKA MPOAYKTHBHOCT.
HayuyHo rpaMoTHHSI TpaXJaHWH € CIIOCOOCH Ja ONKCBa, OOSICHABA H
MPEBUKIIA TIPUPOIHU SBJICHUS.

HayunaTta rpaMOTHOCT HE € CHeUHalnu3upaH, MIBJICH ¢ eK30TUYHU (pa3u
e3uK Ha ekcreptu. [IpurexkaBaiiku s y4eHHLIUTE U TPaXIaHUTE HAMA Ja
MOraT HEMpPEeMEHHO Ja CHHTEe3WpaT HOBH JEKapCTBa WM Ja M3YHCIIABAT
opOuTaTa Ha KOCMHYeCKU Kopab.”

3a PISA ,,HayunaTa rpaMOTHOCT € CIIOCOOHOCTTA J]a c€ M3II0JI3BaT Ha-
YYHHTE 3HAHHSA, 32 Jla Ce ITOCTaBAT BBHIIPOCH M Ja ce GOopMyIHpaT U3BO-
II¥, OCHOBaHH Ha JIOKA3aTeJICTBA C IIeJ Jja ce pa3dupar npoOIeMHuTe U aa
ce NOMOTHE IPU B3UMAHETO Ha PEIICHHs, CBBP3aHU C IPUPOAATA U
IIPOMEHUTE, KOUTO HACTBIIBAT B HEs IOJ ACHCTBHE HAa YOBEIIKATa aK-
tuBHOCT” [3].

Cnopen Prenzel (2001) and Fisher (1998) mon HayyHa TrpaMOTHOCT ce
pazbupa [4]:
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— ,,Pa3Ompane Ha OCHOBHHM HPHPOIOHAYYHH IMOHATHS, SBJICHUSI W KOH-
IETILUH;

— Ilo3naBaneTo Ha eTammWTe W XapakTepa Ha HaydHaTa paboTa M Ha Ha-
YYHOTO H3cleBaHe (IIaHUpaHe, IPOBEKAAHE M aHAIU3 Ha EKCIepu-
MEHT, TIOCTaBsHETO M NPOBEPSIBAaHETO Ha XHIIOTE3a, NMPEACTaBIHE Ha
pe3ynrarure);

— IlpurexaBaHe Ha OCHOBHHU 3HAHUS 3a CTPYKTypaTa M CBHIIHOCTTa Ha
HayKaTta (Hay4HH ¥ TO3HaBaTEITHO OPHEHTUPAHN TEMH, KOUTO ca 00eKT
Ha M3Clie/[BaHe, NCTOPHS HA HayKaTa ! JIp.);

— Pa3Oupane Ha OTHOLICHUATA MEXy HayKaTa, TEXHUKATa U OOIIECTBO-

ER]

TO.

KoMmnoHeHTH ¥ HUBa HA HAy4YHaTa rPaMOTHOCT

Karo ce AHAJIM3UPpAT IO-TOPHUTE OIPEACICHUA MOXE Oda CC€ OINpCACIIAT
HJIKOHW OT KOMIIOHCHTHUTC HAa HAYYHATA I'PaAMOTHOCT!

e OCHOBHM Hay4YHH IOHATHS, WIEU U KOHLENLHH, KOUTO UMAaT CBeTo-
TJIe/IHO 3HAYeHHE;

e 3HaHW, CBBP3aHH C I'BTS HA HAYYHOTO MO3HAHMeE (IUIAaHUpaHE, IIPO-
BEX/IaHE M aHAIM3 Ha €KCIIEPUMEHT, IOCTaBSIHETO U MPOBEPSIBAHBETO
Ha XUIOTEe3a, MPEJCTaBsIHe HAa pe3yiTaTHTe, paboTa ¢ MOJENU U 1p.).
KBM Ta3u KOMIIOHEHTa ce BKIIOYBAT M IBTHIIATA 3a (OpMUpaHEe Ha
HAY4YHO MHCJIEHE;

e 3HaHMdA, CBBp3aHM C I[I03HaBaHE POJISITA Ha HayKaTa, HeiliHara
CBIIHOCT U Ha B3aUMOOTHOIICHHUITA MEXIy HaykKa, TEXHUKa U 0o0Iie-
CTBO.

W3non3BaHeTo Ha HaykaTa, a HE NIPABEHETO HA HayKa € ChpICBHHATA Ha
HayYHATa TPAaMOTHOCT. HsIKOM yUeHH W MperomaBaTeld CMATaT, 4e 00y-
YEHUETO IT0 MPUPOTHH HAYKH WMa 3a [el aa GopMupa y yICHHUINTE Ma-
TEMaTHYECKH, HAYYHO TOYEH M KOMIUIEKCEH peuHuK. Te IbpkaT ToBa jaa
ObJle OCHOBHA 3ajjaya 3a Ipoleca Ha oOyueHHe B CPEIHOTO YUHIIHIIE.
ToBa obaue mpemnonara ycBosBaHe Ha HAyYHH 3HAHHS Ha MO-TBJIOOKO
paBHUILE KaTo ce MpeHeOperBaT BaKHU aCMEKTH Ha Hay4YHATa TpamoT-
HOCT. YcmIusATa Ja ce MpaBu Hayka ca pa3jiMyHHU OT Te3U Ja ce U3I0JI3Ba
HayKara, a HayyHaTa IpaMOTHOCT Ce€ OTHACs caMmo JI0 MOCIeAHOTO [5].
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Hsxon yuenn ca taka okycupaHu caMo B TsCHaTa cu paboTHa cdepa, ue
peayHO UM IIMTICBA Hay4yHa I'paMOTHOCT. VI3HEeHaHABAIO €, HO 32 MHTCH-
3WBHOTO W3y4YaBaHE HA CIEMITU3UpAH HAy9IeH MpoOieM He € HeoOXoanMa
Hay4Ha rpaMOTHOCT. HampaBeHo m3cienBaHe MOKa3Ba, 4ye 4ecTo paboTe-
M aKTUBHO YYCHH Ca HEOCBEJOMEHH I0 HAyYHH TEeMH U3BBH TAXHATa
KOHKpeTHa mpodecronanna obiact. M3crmenBaHa e cmocoOHOCTTa Ha
VUeHH OT 00JacTTa Ha (PU3MKATa M T'EONIOTHSTA A OOSCHSAT PasiMKHUTE
mexny JJHK u PHK — moHATHS OT eHa OT Hail-MOJepHUTE 00JIacTH Ha
ChBpeMeHHaTa Ouojorus. Pe3ynTaThT mokasai, de MajJKusIT Opoi BAPHO
OTTOBOPIUTH YU€HH paboTAT B 00JIACT, B KOSTO TE3H 3HAHISI Ca MPHIOKHU-
Mu. O6pa3oBaHUETO Ha MPO(YECUOHATHUTE YUYCHH YECTO € TOJKOBA TSACHO
(hoxycupaHo, KakTo U 00pa30BaHMETO Ha BCSKa Apyra Tpyla Celraiu-
ctu. Maeure 3a HayyHaTa TpaMOTHOCT Ba)kKaT B €JHAKBa CTEIEH U 3a ca-
MUTE Y4€HHU, KOUTO M3BEJICHH OT crelu(pUIHATa UM HAay4dHA JECHHOCT ca
KaTO OCTaHAIUTE TPKAaHU [5].

Karo ce nma OpeaBr KakBO CC pa36Hpa 10 HaydHa IrpaMOTHOCT I10JIE3-
HO € JJa C€ 3HAaC KaKBO HEC OouBa Jla CC MMprueMa KaTo HaydYHa I'paMOTHOCT.
Hay‘IHaTa I'paMOTHOCT 4Y€CTO C 6Lp1<a C TCXHOJIOTHUYHATa I'PaMOTHOCT —
YMCHHETO Oa CC pa6OTI/I C CKCIAHCBHUTC YpCAU KAaTO KOMIIKOTED H AP.
TexHoMOrHYHATa TrpaMOTHOCT € MHOI'O Ba)KkHa B CbBPCMCHHOTO 06H_I€CT-
BO, HO € pa3jiniHa OT Hay4YHa rpaMOTHOCT.

Ydenuuute (rpakaaHUTe) MOTaT 1a OBAAT HAYYHO IPAaMOTHHU B pa3inyHa

creneH. Be3MOXKHHM ca clieJHUTE HUBA Ha Hay4YHATa IpaMOTHOCT [5]:

» Hopmaana HayYHa TPpaMOTHOCT: YYCHUIIUTE Pa3MO3HABAT TEPMH-
HUTC W KOHLCIIIMUTE, KOUTO Ca C Haquo CLI[’Lp)KaHI/Ie u Morar aa
HaHpaBﬂT CaMO HAUBHO O6SICHCHI/IC Ha gaacHa Haqua KOHIICIILIMA,

» OYHKIHOHAJIHA HAYYHA I'PAMOTHOCT: YYECHHUIIUTEe MoraT Jia o0sc-
HAT HayYHa KOHIICNIHSA, HO WMaT OTPaHUYCHO pa3OupaHe 3a Hesl.
yLII/IJ'[I/IHIHOTO HU3IIHUTBAHE € Ha TOBA HUBO,

» CTpyKTypajHa HAyYyHAa IPaMOTHOCT: YUYCHHIIUTE Pa3BUBAT JIMYHU
OTHOIIICHUS W C€ WHTEepPECyBaT OT M3Y4YaBaHETO HAa HAYYHU KOHIICI-
nu;

> MHorogakropaHa HayYHa TIPaMOTHOCT: YUeHHIIUTE pa3OupaT
MSCTOTO Ha HayKara cpejl APYruTe AUCIUIUINHY, 3HAAT UCTOPHITA 1
npUpoaTa Ha HayKaTa M pa3dupar B3auMOICHCTBHETO MEXKIY HayKa
u obmecTBo. Te Mmoka3BaT kellaHHe 3a o0oraTsABaHe Ha 3HAHUATA CH
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u HpI/II[06I/IBaHe Ha YMCHHUA 3a IMOCTAaBsAHC Ha INOAXOIAIIHN BBIIPOCHU U
THPCCHE Ha OTTOBOPU.

Hayunata rpamoTHOCT, 6a3uparia ce Ha 00y4eHHUETO 110 IPUPOTHA HAYKU
ce TpeTupa KaTo 4acT oT 00pa30BaHMETO, MMa COIL[MATIHA MIEPECTIEKTURA I
ce 0a3mpa Ha KOHCTPYKTHBHUCTKUTE TIPUHIIUIIH.

KpHTI/IKa Ha yujaesTa 3a HAy1YHa rPaMOTHOCT

IlpencraBuren Ha AMAAKTUIMTE, KOUTO KPHTHKYBAaT OOpa3oBaTEIHHMTE
I[eNT, CBBbP3aHH C HICATAa 3a HAaydHATa I'PAMOTHOCT € HEMCKHs YyYCH
Shamos (1996)[6]. Cmopen Hero caMo JOCTaThb4HO JOOpPH Y4YCHH-
eKCIIEPTH MOTraT Ja H3jaraT OTHOIIEHHE KbM OOIIECTBEHO 3HAYNMHU
BBIIPOCH U B TO3M KOHTEKCT HE € HEOOX0auMO (HhOPMHUPAHETO HA HAyYHA
rpaMOTHOCT y Miamutre xopa. CamuTe eKCIepTH IO OOIICCTBEHUTE
BBIPOCH HE BHHATH PAI[MOHAIHO BB3IIPHEMAT apryMEHTHTE Ha YYCHHMTE,
3aToBa 3ab/DKEHNE CaMO Ha Hay4HATa OOIIHOCT € Ja moMara ¢ apryMmeH-
TH IIPpU BZUMAHCTO HAa 3HAYUMU PCHICHU. CpeZ[HOCTaTI/ICTI/I‘IeCKI/IHT rpa-
JKIaHWH TPYIHO MOXKE a MpeleHrn Oe3MpUCTPacTHO W HE3aBUCHMO 3Ha-
YEHHETO Ha sBjeHusTa U (pakture. HayduHara rpaMOTHOCT He JaBa HEOO-
XOOAUMHUTE KOMIICTCHIIUH, OT KOUTO YYCHULUTE CC HYXXAAAT B )XMBOTA. 3a
00pa30BaHUETO € JOCTATHYHO Ja MOATOTBU KaIpy 3a HayKaTa U Jla BHY-
M J0BEpHE KbM HAYYHHUTE METOAN M KbM HAYYHHS IIPOIIEC.

Hauyunm 3a npnnoﬁnBaHe Ha HAYYHA TPAMOTHOCT

Yyyutenure 1o NPUPOAHU HAYKU MOTaT J1a OCUTYpAT pa3iM4HU HA4MHU
3a M3rpaXkJlaHe Ha Hay4HaTa rpaMOTHOCT. TsXHa € OTrOBOpPHOCTTa Ja
CHAOAT BCEKW MOJpPAcTBAIl MJal YOBEK C OCHOBHH HayYHH 3HAHUS U
Jla My IIOMOTHAT J1a C€ CIIPaBU C HENPEKbCHATUTE IPOMEHH B ChbBpEMe-
HUS KUBOT, CUJIHO IIOBJIUSAH OT Pa3BUTUETO HA HAayKaTa M TEXHOJIOTHUS-
ta. C meneHacoueHaTa Cu IpenogaBaTelicka IeHHOCT Te TpsiOBa ma op-
TaHm3upaT y4eOHUs TPOIEC MO0 MPUPOAHH HAYKH 10 TaKbB HAYHH, 4e
(opMupaHeTO Ha HAay4YHa IPaMOTHOCT y YYCHHUIUTE Aa ObJe BaXEH U
IIPEIBUIUM PE3YJITAT.

IIpenBun ocHoBomosaramara podisi Ha wpoicasnume obpazosamentu
UBUCKBAHUs 34 Y4eOHO cbObplicanue OIlle B TAX TpsOBa na Obae mocTaBeH
aKIEeHT BhPXY IpUI00MBAaHETO HA HaydHa rpaMoTHOCT [7,8]. B Tsx Tps6-
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Ba Jla MPUCHCTBAT WAEH, CBBP3aHM C IpUpoJaTa Ha HayKaTa W Jia ce
BKIJIOYAT WM3UCKBaHMS 3a TIO3HaBaHE Ha METOAMTE W crenuduIHuTe
IIBTHUILIA HA M3rpaKJaHe Ha HAYYHOTO 3HaHHE — HaOJIOJIEHUETO, MHCIIe-
HETO, €KCIIEPUMEHTHPAHETO, TOKa3BAaHETO U MpUiIaraHeTo. Te3n MeToau
Ha TpuUJ00MBaHEe HA HAyYHO 3HAHHME CE Pa3UyaBaT OT APYTHUTE METOIU
Ha 3HAHUETO (XyMaHUTapHUTE, HAIIPUMED).

UsrpaxnaneTo Ha Hay4eH CBETOIJIS] Ype3 NpeJylaraHeTo Ha IIOJXOJISII0
y4eOHO ChIbpIKaHUE € ApyraTa HjelHa OcHOBa 3a GopMUpaHe Ha Hay4YHA
rpaMOTHOCT. HSIKOM OT XapaKTepHCTHKHTE Ha HaydHHs CBETOJEI ca
CBBp3aHH C pa3dupaHeTo, ye chOMTHATA BHB BceneHara ce ciyuBar B
IOCTOSAHEH pea U Ca CpaBHUMH U XapMOHHWYHU U MOTaT BHUMATEJIHO U
CHCTEMHO 1a OBJaT IPOydIBAHH. YUEHHUTE BSAPBAT, e Upe3 U3IOI3BAHETO
Ha MHTEJEKTa KaTO MHCTPYMEHT, KOMTO pas3lliMpsiBa CETUBHOCTTA Ha XO-
pata mpupozaTa Moxe Ja ObJe H3ydaBaHa, T.C. C8embvm Modice 0a Ovoe
pasdoupaem.

HayKaTa npuema, 4e Bcenenara ¢ CJMHHa CUCTEMA M 3HAaHUA 3a 4acT OT
HEA Morar Ja C€ Ipuiarar 3a Apyra 4act. Haan/IMep, 3aKOHBT, KOUTO
00sCHSBA JABMOKCHUCTO Ha IaJaluy TEjla KbM 3C€MHATa IOBBPXHOCT €
ChIIUAT, KOMTO 00sCHsBA JBHKCHHUETO Ha INIAHCTUTC. Copiute MPpUHIU-
I CC IMpujiaraT U KpM CHUJIM C APYT XapaKTEp — KbM JABMXKCHUETO HaA A1~
PEHUTC YaCTHIIN, HA MACUBHUTC 3BE€3/1U, KOpa6I/ITe X CIBHYCBUTC JIBYH.

Hayynume uodeu ce npomenam u pazeusam. Pa3BUTHETO Ha Hay4HOTO
3HaHHUE ¢ HEM30EKHO, 3aLI0TO BCIKO HOBO HAONIOICHUE MOXKE J1a IIPOMe-
HH yCTaHOBeHa Teopus. HaMa 3HaueHue konko nobpe eqHa Teopus obsc-
HsBa JaJeHU (aKkTH, Bb3MOXKHO € Jpyra TeopHs Ja s IPOMEHHU 3a 1a i
HaIpaBH Mo-no0pa. B Haykara, OTXBBPISIHETO M CH3JaBAaHETO HA TCOPUH
€ CTaBajo Mpe3 IUIOTO W HCTOPUYECKO PAa3BHTHE, HO CHLIICBPEMEHHO
Hay4YHHUTE 3HAHUS ca U JBJITOTPaliHU, T€ UMAT CaMo onpeodeneHu epanHuyu
HA NPUTOICUMOCHL.

Ba)keH KOMIIOHEHT Ha Hay4HaTa IpaMOTHOCT € Pa3KpUBaHETO Ha NbiMs HA
HAYYHOMO NO3HAHUE U CMPYKMypama u cvwHocmma Ha Haykama. B
y4e0HOTO ChABPKAHHE O (M3HMKA 32 CPEAHOTO YUHIIMINE HE ca MaJKo
TEMHTE, KOUTO IIpe/ylaraT Bh3MOXXHOCTH 3a OIMCAaHHE Ha CIEIHUTE Xa-
PaKTepUCTUKH Ha HayKaTa: HaykaTa ThpCH JI0Ka3aTeNCTBATA, TS € CMECH-
I1a OT JIOTHKA ¥ BROOpaxkeHe, B Hesl ce 00ACHABA U ce mpercka3sa. Hayka-
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Ta HE ce MOJYMHABA HAa aBTOPUTETH, TS HE € aBTOPUTAPHA, & KOMILIEKC OT
COIIMATHA aKTUBHOCTH. Haykarta ce opranusupa B ChIbp)KaTeTHH JUCLIHU-
IIUHYU W € CBbp3aHa C Pa3JIM4yHU U3CIEN0BATEICKA MHCTUTYTU. Chllect-
ByBAaT OCHOBHM €THYHU NPHUHIUIN B HAYKaTa, €IUH OT KOMTO € pellaBa-
HETO Ha OOIIECTBEHUTE BBIIPOCHU JIa CTaBa CbBMECTHO C IPakIaHUTE.

Bpb3ka Mexay HayuHaTa rpamMoTHocT u JIbp:kaBHUTE 00pa3oBaTeli-
HM M3MCKBaHM4 3a y4eOHO cbabp:xanue (JJON)

Kaxeu  evamoocnocmu  npeonacam  Hayuowarnume JOH  (2000)
(dvparcasnus obpazoeamenen cmandapm) no Guzuxka no omHowenue Ha
u3epadicoanemo Ha HAY4YHA SPAMOMHOCM Y VHeHuyume Om CpPeoHOmO
yuunuwe 8 bvacapua?

e pasrmemame gact ot JIOU 3a yueOHO chABbpKaHUE IO (PHU3UKA 32
OBIATapCKOTO YUYWIIMIIE, KOATO ce OTHacA 3a §-mMu kmac (15 roaurman
yaeHu1y) [9].

Tyk HaMuUpaT MSCTO U TPUTE KOMIIOHEHTA Ha HAyYHATa TPAMOTHOCT:

o [lo omHoweHue Ha U3y4aBanemo Ha OCHOBHU HAYYHU NOHAMUS U UOeU,
Koumo umam ceemoeneono 3uavenue JJIOW npeaBwkaa yYeHHUIIATE J1a
Ce 3alo3HasIT ¢ OCHOBHUTE HAyYHHW TIOHATHS, CBBPA3HU C Pa3lieid OT
¢u3ukara karo MexaHW4YHO ABIXEHUE, [IpHHIMNN Ha MEXaHHKATa,
MexannyHa paboTa U eHeprus, PaBHoBecre Ha Tenara, [Ipoctu mexa-
HH3MH, MeXaHHKa Ha TSYHOCTH ra3oBe, TOINIMHHO ABIDKCHHE, 3allas-
BaHE Ha €HEeprusiTa MpHu TOIIMHHUTE MpouecHu, Uneanen rasz, [Ipexonu
MEXJy ChCTOSHUSITA Ba BEMIECTBOTO W ToruMHHM MamuHU. [IpenBu-
JICHUTE 32 M3y4YaBaHE IMOHSTHUS Ca OCHOBOIOTAIIM 33 TE3W JISJIOBE OT
(u3uKaTa ¥ UMaT 3HAUEHHE 33 U3TPaXKIAHETO Ha YMEHUs Jia ce o0sic-
HSBAT SIBJICHUATA OT €XEIHEBHETO Ha ydeHunurte. Kato M3MCKBaHUA
(urypupar ciegHuTe:

Y4eHUuKbT TpsAOBa J1a MOXKE Ja:

— ,,00s1cHsBa IUIaBaHETO U IOTHBAHETO Ha Teyara’;

— ,,00dcHsABa MPOCTUTE MEXaHW3MHM W IUIABAHETO Ha TejaTa 4pe3
MIPUHIUIINTE Ha MEXaHUKaTa ;

— ,,Pa30mpa, ye eHeprusTa B IpUPOJa HE ce Ch3/IaBa M HE M3Ye3Ba, a
caMo ce MPEBPBILA OT €AUH BUA B ApYyr .

Te3u M3UCKBaHMS KbM 3HAHMATA M YMEHMATA HA YUCHULMTE MPH U3yda-
BaHe Ha (U3HMKa B 8-MHU KJIaCc ca HEJBYCMHCICHO OPHEHTHPAHU KbM M3T-
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paxXaaHE Ha HAY4YC€H CBETOIJICA, CBbp3aH C HACATA 3a IMO3HABACMOCT U
00SICHHIMOCT Ha CBETa M SIBJICHUATA B HETO.

e [lo omHowenue Ha 3HAHUAMA, CEbP3AHU C NbMSL HA HAYYHOMO NO3HA-
Hue u opmupane Ha Hayuno muciere JJOU npeasmwkaar siupo ,,Hao-
JFO/ICHNEe, EKCIICPIMEHT M M3CIlieNBaHe”, B KOSTO ce Mpeayara InupoKa
BB3MOKHOCT 32 TIOCTAaBSHE HAa M3WCKBaHE YUYCHHWIIUTE HE CaMo Ja ce
3all03HAAT C €TAlUTEe Ha €JHO EKCIEPUMEHTAIHO H3CJe/BaHE, KaTo
9acT OT HayYHHS BT Ha MO3HAHKE, HO J1a ce (JOpMHpAT y TSIX HaYaITHH
eKCIICpIMEHTATHN YMeHus. V3uCKBaHUATA KbM YUCHHUIIUTE TYK Ca:
,»J1a Ce Hay4aT Ja ,,M3BINYAT WHGOPMAIHS OT Pa3lIudHu HH(pOpMa-
OUOHHY M3TOYHUIN- TaOIUIH, TPadUKH U Upe3 HHPOpMANOHHUTE
TEXHOJIOTHH

— ,,Jla U3BBPIIBAT HAOJIOACHHE, ONMUTH U IMpPOBEPsBAT E€KCIEPUMEH-
TAJIHO pa3NIUYHA (DU3UIHU 3aKOHOMEPHOCTH, Iia ,,JIEMOHCTPHPAT
yMeHHs 3a paboTa ¢ M3MEpBaTeIHU ypeau U IPOBEPsSBAT OMUTHO
KOJIMYECTBEHUTE CBHOTHOIICHUS MEXKIYy (QU3NYHUTE BEIUYHHU.

(Cranpapr 111.2);
— ,,JIa I3MEepPBAaT U OIPEICIAT 10 AafeHa HHCTPYKIUS CTOMHOCTUTE Ha
MEXaHUYHUTE, CHEPTeTUYHUTEC M TOIUIMHHUTE BEJIWYMHHU , ,,J1a

MPEJICTABAT Pe3yITaTUTe OT U3MEPBAHUATA BHB BUJ Ha TAOIUIHH
npecMsATaT CTOMHOCTHTE Ha (PM3UYHM BEIUYHMHHU, ,,J1a aHATU3UPAT
pe3yaTaTute OT HaOMIOICHUATA U ONUTUTE U J1a TIPABAT U3BOIU;

— ,,Pa30upa, ye paboraTa Ha TOIUIMHHUTE MAIIMHU TPEAU3BUKBA TO-
TUIMHHO 3aMbpCsiBaHE HAa OKoJIHATa cpeda.” — Tyk ce BKIOYBAT 3Ha-
HUSl 32 EKOJIOTUYHHM MPOOJIEMH, KOUTO OTpa3siBaT B3aMMOOTHO-
MCHHUATA MEXIY HayKa ¥ OOIIECTBO.

e [lo omnoweHnue Ha 3HAHUA, CEbLP3AHU C POJSAMA HA HAYKAMA U 83aU-
MOOMHOUIEHUAMA U ¢ MEXHUKAma u oouecmeomo TbpKaBHUAT oOpa-
30BaTeNIeH CTaHAAPT MPEABMK/IA YISHUITUTE J1a MOTAT Ja:

— ,,/JlaBaT mpuMepH 3a 3ama3BaHE Ha €HEpPrusTa B MEXaHUKaTa, MpH
MPOTIECHUTE, MPOTHYAIIH B KICTKUTE HA KUBUTE OPTaHU3UMH, aTOM-
HUTE sIJIpa W JIBYKCHHETO Ha HEOCCHHUTE TeIH | Ap.”;

— ,,Pa30upart, dye paboTara Ha TOIUIMHHUTE MAIllUHU MIPEIU3BUKBA TO-
IJTMHHO 3aMBPCSBAaHE HA OKOJTHATA cpera’’;

— ,,JleMoHcTpHpaT yMeHHs 3a paboTa B €KHT, TOJEPAHTHOCT, Ia3u
COOCTBEHOTO CH 37paBe, 3[paBeTO Ha CbYUEHHUIIUTE CH U YpPEeIuTe B
nabopartopusTa”.
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IpenBuaeHnTe B cTaHAapTa 3a GU3NYHO yUeOHO ChABbPIKAHHUE 3HAHUS 38
CKOJIOTUYHM NPOOJIEeMH UMaT IIUPOK OOIIECTBEH OT3BYK M Ca OCHOBA 3a
W3rpaKJaHe Ha aKTUBHA IpakAaHcKa nmo3uuus. M3uckBaHeTo 3a Gpopmu-
paHeTo Ha eTHYHO OTHOLICHHE B M3BBPLIBAHETO HA CHBMECTHH IEHHOCTH
Y HaBUIY 3a CIIa3BaHETO HAa TEXHUKATa HA 0E30I1aCHOCT, KOPECIIOHAUPAT
¢ pa3OupaHe XapakTepa Ha HayKaTa — CbTBOPSBAHETO U OT KOJICKTHBU U
3a4YUTAHETO Ha CTHYHU HOPMHU.

Hanpasenust nperies Ha chabppkanuero Ha JJOU 3a yd4eOHO ChIbpiKkaHHe
o (u3mKa, OTHACSI Ce 0 8-MH KJIaC Ha OBJITapCKOTO YUIIIHIIE ITOKa3a,
Ye B HETO ca 3aJ0KEHH HJEH 3a M3rpakJaHe Ha HaydHA TPaMOTHOCT y
6'LJ'IFapCKI/ITe Y4C€HUILIA. B'I)HJTI)H_laBaHeTO U pa3BUTUCTO Ha TE3U HIACU B
y4eOHOTO ChIBbPKAHUE, TOAKPEIISTHA OT aKTHUBHA U LIENICHACOUCHA ICHHOCT
Ha yIuTess 10 (pu3HKa € YCIOBHE 3a YCIEITHOTO UM PEeaIU3HpaHe.

3amaun \ L

» MUTalTe ce J1a paskakeTe KaKBO pa3dupate MO HayvIHa
IPaMOTHOCT.

» KaxBo omnpenens 3Ha4eHHETO Ha HaydHATa TPAMOTHOCT? 3aIio HeWHO-
To (hopMHpaHe € BakHa 0Opa3oBaTenHa 3a1a4a?

» Jledunupaiite Bb3MOXXHM KOMIOHEHTH W HHBa Ha Hay4HaTa IpaMoT-
HOCT.

» Ilocouete HaumHMTE 3a (POPMUPAHE HA HAYYHA TPAMOTHOCT.

» Karo umare mnpensunm (opMyiupaHuTe 00pa30BaTEHH CTAHAAPTH,
CBBp3aHM ¢ 00yueHHeTo 1o ¢u3uka B beirapus, ce onuraiite aa mpe-
[IEHUTE JJO KaKBa CTETICH T€ Ca OPHEHTHPAaHU KbM (HOPMYITUPAHETO Ha
Hay4Ha TPaMOTHOCT.

Opranu3zanust Ha 3aHATHETO

Ha 3arATHATa CTYyAEHTHTE OTrOBapsT Ha IOCTaBEHHUTE BBIIPOCH KBM TEK-
croBus Marepuan. Te oOcwxkmaT JIppskaBHUTE 00pa3oBaTeNHN M3HCKBa-
HUSI (CTaHAapTH) 3a y4eOHO ChAbpkaHHMe IO ¢u3uka 3a 9-tu u 10-TH
KJIac M0 OTHOIICHHE Ha BB3MOXKHOCTHTE, KOUTE Te MpeuIaraT 3a u3rpaxk-
JlaHe Ha HayYHa TPaMOTHOCT.
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Bbrnpocu, KOUTO ce 00CHKAAT HA 3AHATHETO

&

— Karo yunren mo ¢usmka kak 6uxTe GOpMUpaNTH HaydHA TPAMOTHOCT
y yueHHuIuTe cu?

— Ilpuemate 11 KPUTUKUTE KBM UESITA 33 M3TpaKIaHe Ha HAy9IHA Tpa-
MOTHOCT y yYCHHUIIUTE?

— Komenrupaiite /Ipp:xaBHUTE 00pa30BaTeTHU U3UCKBAHUS 3a y4eOHO
cpIbppikanue mo ¢usmka 3a 9-tm m 10-TH KJIac MO OTHOIIEHHWE Ha
BB3MOXXHOCTUTE, KOWTO IpeijiaraT Te 3a W3rpakiaHe Ha HaydHa
TPaMOTHOCT. 3a Ta3W IeN W3MO0JN3BaiiTe MH(OpMAaIuUsATa Ha ajpec:
http://www.minedu.government.bg/opencms/opencms/left_menu/
documents/

0O0001menne

Hay4Hara rpaMOTHOCT € CIIOCOOHOCT J]a e M3MOJI3BAT HAYYHUTE 3HAHUS,
3a J1a ce MOCTaBAT BBIPOCH U Ja ce (opMyaupar M3BOAW, OCHOBAHH Ha
JIoKa3aTeNcTBa ¢ 1Iell 1a ce pa3oupar mpobiaeMuTe U Ja ce TOMOTHE MpH
B3MMAaHETO HA PELICHHMS, CBBP3aHU C MPUPOJATA M MPOMEHHTE, KOUTO
HacTBIIBAaT B Hes IOJ JEHCTBHE Ha YOBEIIKATa aKTHBHOCT. ChIlECTBYBAT
CJICAHUTC HHBAa Ha HaydYHa I'paMOTHOCT: HOpMaJlHa, (I)yHKLlI/IOHaJ'IHa,
CTpyKTypasiHa M MHOroaktopaHa Hay4Ha rpamoTHocT. Hay4nara rpa-
MOTHOCT CBHIBpXKa CICIHUTE TP KOMIIOHEHTa: OCHOBHHM Hay4HH ITOHS-
THA, UWJACU U KOHUCIIINHWH, KOUTO HMMAT CBCTOIJICIHO 3HAYCHHC, 3HAHUA,
CBBP3aHU C ITBTS HA HAYYHOTO MO3HAHKE W 3HAHUS, CBHP3aHH C MI03HABA-
HE pOJATa HAa HayKaTa, HEHHATa CHIIHOCT M HAa B3aMMOOTHOIICHHSATA
MEXIly HayKa, TeXHUKa W oOuiectBo. dopMHpaHETO Ha Hay4yHaTa Ipa-
MOTHOCT B YUHJIMIIIE € CBBpP3aHa C MOIXO SIS TOA00p HA Y4eOHO ChAb-
pXKaHHE M C JKEIAHWETO Ha YYHTels 1a OpraHu3upa y4eOHHs HpoIec,
TaKa 4e Jja ce IMOKaXaT WJICUTE ChC CBETOIIIEJHO 3HA4YEHHE U Jia Ce IMOJI-
yeprae poJisiTa M 3HAYCHHETO Ha HayKara.
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YecTo 321aBAHH BLIPOCH $

— @opMHUpaHETO HA Hay4deH CBETOIJIEA HE € JIM JOCTaThbYHO YCIIOBHE 3a
U3rpaKJaHe Ha Hay4yHa rpaMOTHOCT?

— Morar 511 B yYHIMINHUS Kype 1a ce GOpMHUpaT BCUYKH HUBA Ha HAy4d-
HaTa TPpaMOTHOCT?

3a TONMLJIHHUTEIHO YeTEeHe

http://www .library.ucsb.edu/istl/00-winter/article2.html
http://www.actionbioscience.org/newfrontiers/hazen. html#Primer#Primer
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I'/TABA 2

KOHCTPYKTUBUCTKUAT IIOAXO/1 B
OBYYEHUETO 11O NPUPOJHHU HAYKHA

Ilesn Ha 3aHATHETO

CJIBJI paboTa 1o Temara CTyJeHTHUTE Il MOTaT Ja:
MO3HABAaT OCHOBHUTE NOHATHS B KOHCPYKTHBHMCTKATa TEOPUS, TaKa 4ue
Ja pa30dupar memarorudeckaTra JMTepaTrypa M JAa T'M H3IO0I3BAT NPH
MIOJTOTOBKA HA Y4eOHU 3aHATHE U OMMCAHHE HA MEeJarorHyecky 3aaa-
4HUTE;

— M30pOAT OCHOBHHTE NMPHHUIUIN HA KOHCTPYKTHBHUCTKHS ITOXO/;

— OIIKCBAT POJIATA HA YUUTEJIS, ChOOPA3HO KOHCTPYKTUBUCTKATA TCOPHUS;

— TI03HABaT HIKOM OT MAEUTE HAa KOHCTPYKTHBH3Ma 3a yueOHa cpera;

3HaYeHUe HA KOHCTPYKTUBU3MA

[Ipe3 mocnenHuTe TONMHY B TUIAKTHUECKaTa JHUTEpaTypa Ha KOHCTPYK-
THBH3Ma KaTo ITOJX0]] Ha 00y4eHHe, Ce OTAENS BCE IMO-TOIIMO BHIMAHHE.
lonsam e 6posT Ha HaydHWUTE ITyOIUKAINK U KHUTH, TIOCBETEHH Ha KOHCT-
PYKTHBU3Ma KaTO TEOPHs U MOJIX0x B oOy4deHuero. Toil ce mpuiara npu
U3TOTBSIHE HA 00pa30BATEIIHU CTAHIAPTH B PEIHLIA AMEPUKAHCKH IIATH U
IIMPOKO Ce MPENophyBa IMPHIAraHeTO My B ydeOHATa IPaKTHKA B HAKOH
Pa3BUTH €BPOINEHCKH cTpaHU. KOHCTPYKTUBUCTKATa TEOPHS ONpPEIesiCHO
ce rpueMa KaTo akTyallHa U BOJIEIa TeOpHs 32 00yUYEeHHETO MO MPUPOTHH
HayKH. ,,KOHCTPYKTHBH3MBT CTaHAa HaW-CTOHHOCTHOTO PBKOBOJCTBO 32
YUUTEIUTE B O0YUEHHETO IO MPUPOAHU HAyKH, KaKTO M 32 M3CIeI0BaTe-
Jv B Ta3u obiact”’[1].

BakeH KOMIIOHEHT Ha CbBPEMECHHOTO O6y'-I€HI/Ie 110 BCUYKH yqe6HH JAuC-
OUIUIMHA € HU3MECTBAHE TEXKECTTa OT TPAJUIIMOHHOTO O6yquHe KbM
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KOHCTPYKTHBHCTKOTO TakoBa. [Ipu TpamunmoHHOTO 00ydIeHHE YIUTEIAT €
TO3H, KOWTO IpefaBa yyeOHaTa MH(pOpMANUs Ha YYCHHUITUTE, KOUTO IIBK
ca MTAaCUBHHU CIIYIIATEIH U C€ CIOOMBAT OCHOBHO C (haKTOIOTHIHH 3HAHUS
(3nanus 3a paktr). KoHCTpYKTUBUCTKOTO 00ydeHHe (00yIeHHUETO, KOETO
ce OpraHu3Mpa upe3 KOHCTPYKTUBHCTKHU ITOXO0J) CTUMYJIMpPa aKTUBHOCT-
Ta Ha YICHUIIUTE MIPU YCBOSBAHETO HA YUeOHUSI MaTepHall.
KoHCTpyKTHBHCTKOTO OOydeHHEe HachpYaBa KPUTHYHOTO MHUCICHE U
Ch3/1aBa AKTUBHHU M MOTUBHUPAHU yueHHUIM. KOHCTpYyKTHBUCTKATa TEOPUS,
BBIUTbTEHA B ydyeOHaTa Mporpama IOJANOMara yYdTelIWTe Ia Ch3AanaT
cpena, B KOSITO JeTiaTa MoTaT Ja KOHCTPYHpaT 3HaHUTA CH CIIOPE]] CBOU-
Te cobcTBenu pasdupanust. Cnopen Twomey Fosnot (1989) koHcTpyKTH-
BUCTKHAT IIOJXOJ B Tpolieca Ha 00ydeHHE Ch3/laBa YUCHUIIM, KOUTO ca
HE3aBUCHMHU U IJIFO003HATENHU MHUCIUTEIH, KOUTO YMEAT N1a ITTOCTaBSIT
BBIIPOCH, Ja U3CIEABAT U 1a O0SICHABAT.

Onpenelienne 3a KOHCTPYKTHBU3BM

B menarorukata um B o0yiacTTa Ha NMEAArOTMYECKUTE M3CICABAHUS IOJ
,»KOHCTPYKTUBU3BM™ ce pa3dupa (QmiIiocopCKOTO CXBallaHE 3a TOBa Kak
YMBT (opMUpa U MOAETHPA CBOETO OTPAKEHUE HA PEATHOCTTA.

OCHOBEH NPUHLUI Ha KOHCTPYKTUBU3MA €, Ye YUCHHUIIUTE yyaT aKTHBHO
4ype3 U3BBPLIBAHETO HAa pa3iMYHU ACHHOCTU, a HE IpUEeMaT 3HaHMSITa
KaTo TOTOB MPOJYKT, Mpe/larad OT yYUTeNs. YUEeHHIUTE CaMH ca KOHCT-
PYKTOpPH Ha MOJAENHTE Ha 3HAHUATA cd. Te mpuaoOHBaT 3HAHMATA CH B
TaKkaBa CUTyallus Ha Y4€HE, IIPU KOSTO y4acTBaT CaMOCTOSTENIHO, IIpeLe-
HAT TSXHATa BaJUIHOCT U U3TPAXKAAT ONPENIEIEHU OTHOLICHHUS.

IIpy KOHCTPYKTHBH3MA YECTO CE€ M3IOJI3BAT KPUTHUKATA, CHTPYIHUYECT-
BOTO M B3aMMOIIOMOIITa KaTO HAYMH J1a C€ IPOBOKUPA YYEHUKOBOTO Pa3-
BUTHE, 32 J1a C€ JOCTUTHE JO HOBO, ITO-BUCOKO PAaBHUILE Ha pa3OupaHe.
AKTHBHaTa JEMHOCT Ha yYEHUIUTE € OCHOBATa Ha BCEKU KOHCTPYKTUBU-
CTKH YPOK.

KOHCTpYKTHBUCTKHAT TOAXO]T B IIPEMOAaBaHETO M YUYCHETO Ce OTHAcs 3a
KOHIIENITyan3alsITa Ha 3HAaHUATa U TSIXHOTO NpuaoOuBane. Toil € BUX-
JaHe 3a TMPHpOJaTa Ha 3HAHUATA W TAXHOTO PAa3BHTHUE, KOSTO OIpPEIels
HETOBUS CMUCTOMOJIOTUYHH XapaKTep.

KOHCTpYKTHBH3MBT KaTO €MMCTOMOJIOTHS (HayKa 3a 3HAHHWATA) BKIIOYBA
CJIETHATE BXHU TBBPACHUS [2]:
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e 3HaHWETO ce KOHCTPYHUpA, HE CE TPAHCIIHNPA;

e [IpenmecTBanioTo 3HaHUE BIUsiC Ha y4eOHUS TIPOIIEC;

e [InpBOHAYaNHATa MpEACTaBa € JOKaJIHa, He € TJI00aTHa;

e Jl3rpaxkgaHeTo Ha 3HAHUETO KATO CTPYKTYpU H3UCKBA LIEICHACOUYCHH
EUHOCTH.

Crnopes; KOHCTPYKTUBUCTKATa TEOPUsA YYEHULUTE KOHCTPYUpPAT 3HAHUS
cu OnarojjapeHne Ha MHTEPIPETUPAHETO Ha B3aUMOJIEHCTBUETO C IPYIH-
Te U Ha 0a3aTa Ha HATPyIaHUS ONHUT B CBOSATA colMaiHa cpera. Toma
03HauaBa, Y€ MPEJBAPUTEIIHUTE 3HAHMS U ONMUTHT UIPasT BaXkHa poJisi B
mpoIlieca Ha yaeHe U popMupaT ObIeuTe AeHCTBIS Ha 00yJaBaHHUs.

OnpeneneHNeTo 3a KOHCTPYKTUBUCT, AaneHo oT Jlesep-vdu e: ,, 03w,
KOHTO BApBa, Y€ 3HAHHETO C€ KOHCTPYHpPA OT 00y4YaBaHUS U € YHHKATHO
3a UHJIMBH]IA, KOMTO TO KOHCTpyHpa [2].

3a NEAarornicCKu Ueiu, npurnyunume Ha KOHCTPYKTUBU3MaA MOTarT Jia C€
OImUIIaT Taka:

1. Ydenunure uaBar B KjacHara cTas C yCTaHOBEHA Beue Ipe/cTaBa 3a
cBeTa, (hopMHpaHa Ipe3 TOAMHUTE OT NMPEABAPHUTEIHHUSA WM >KU3HCH
OIIUT;

2. Jlaxke M KOraTro ce pa3BUBAT, YYEHHKOBHUTE IMPEICTaBU (HITPUpPAT
LIeJINS OIUT ¥ BIMSAT BHPXY HHTPENPETAlNATE Ha HAOIIOAaBaHOTO;

3. YueHunuTe ca eMOLMOHATIHO NMPUKPUIIEHU KbM CBOUTE MIPEJCTABU 3a
CBETa U HE 'l IPOMEHAT JIECHO;

4. IlpomsiHaTa U PEKOHCTPYKLHMATA HAa TE3U ITbPBOHAYAIHH IPEICTaBU
M3MCKBA J10CTA YCUIIUA.

OcHOBHa KOHCTPYKTHBHCTKA HJIes €, Uue 3HAHUATA HE ca ,, 3HAHUS 33 CBe-
Ta”, a MO-CKOPO ,,KOHCTPYKT Ha cBera“ ( Sherman, 1995). 3nanusra He ca
(uKcupaH 00eKT, Te ca KOHCTPYKT 32 TO3U O0CKT, MOJTy4eH Upe3 HHAUBHU-
JIYaJIHOTO BIDKIAaHE W Ha 0a3arta Ha COOCTBEHHUS OIMT HAa YYCHUIIWTE.
KOHCTpYKTHBHCTKUST MOIAXOJ Ha yUCHE IOAYepTaBa aBTCHTUYHOCTTA,
CTHMYJIpa MPOCKTUTE, KOUTO BKIIIOUBAT YUCHUIIH, YIUTCIU U SKCIIEPTU B
yaeOHarta obmHocT. Herosata 1ien e ga cb3mage yueOHO 00IecTBO, Koe-
TO N1a € OJU3KO 10 IPaKTHKATa B PEATHUS CBAT. B enHa aBTeHTHYHA cpe-
Ja, YICHHIUTE IOOWBAT OTTOBOPHOCT 3a CBOETO COOCTBEHO yUCHE U
npeCTaBsIHE.
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Cropen KOHCTPYKTHBHCTHTE, yaeOHaTa cpena TpsOBa qa mpemiara 6ora-
TH BB3MOKHOCTH 32 YUCHE Ype3 pealiHu >KUTCHCKH CHUTyallMd, KOUTO
M3MCKBAT OT yYEHHULIUTE Aa pabOTAT CbBMECTHO, KaTo CJEABAT CBOS TEMII
Ha paboTa U B3aUMHO CH ChTpyAHHYAT. Taka o0ydaBaHHUTE C€ IPEBPHIIAT
OT NAaCHBHU HAOMIONATENW M aKLIENTOPH B aKTUBHH KOHCTPYKTYpPH Ha
COOCTBEHOTO CH 3HAHHE.

KoHcTpyKkTHBUCTKATa MapaaurMa BOJM JO0 pa3OUpaHETO Kak y4YeHETO
MO>e /1a ObJie YIECHEHO Ype3 MOIXOMSI] THII OT AeiHocTh. To3u Monen
Ha y4yeHe IoJ4epTaBa M3rpaKJaHeTO Ha 3HAHUE Ype3 aKTUBHO ydacTHe
B COLIMAJIEH, KYITYpPEH, UCTOPUYECKH U MOIUTUYECKU KOHTEKCT. Pemna-
BaIll €JIeMEHT Ha aKTHMBHOTO yJacTue € Juajora, 6ecena, B3eMaHETO Ha
peleHre U MoJAeNIupaHeTo. Taka KOHCTPYKTHBUCTKHAT IOAXOJ (QOKY-
Ccrpa BHHUMaHUETO BBHPXY HAUYMHUTE Ha Y4Y€HE, a HE TOJKOBA BBPXY
y4eOHUTE MOCTIKEeHUA. Toil € HacO4eH BbPXYy KOHCTPYHPAHETO Ha 3HA-
HUATA, a HE BbPXY TAXHOTO Bb3Npou3Bexaane. OT yueHUKa ce U3UCKBa
Jla U3pa3y MOCTUTHATOTO MO Pa3MYHU HAUYMHU — CJIOBECHO, BU3YJIAHO,
CHMBOJIMYHO U JIp.

TomynspHOCTTa Ha KOHCTPYKTHBU3MA C€ ABIDKU Ha (bakTa, ue Toi e ene-
TFaHTHa TCOPHs, KOATO UHTCPTUpa UJACATA 3a KOTHUTUBHATa HE3aBUCUMOCT
Ha 06yqaeM1/151. KOHCprKTI/IBI/ICTKI/ISIT moaxoa € aTpakTUBCH 3a BCHUYKH,
KOHWTO TIO3HABAT M IEHSIT BAXXHOCTTA HA [MO3HABATEIHATA CAMOCTOSTEII-
HOCT U Ha cBoOojara. B To3u moaxo nHpopmanuara e mo-mMajiko BakHa
OT CIIOCOOHOCTTA /12 s MpuAoOuBaIl. 3HAHUITA ce TMPUIOOMBAT M KOHCT-
pyHparT aKkTHBHO KaTo Ce H3IM0i3a COOCTBEHHS OMHUT Ha O0y4aBaHUTE
(Brooks, 1993).

Hcropuuecku KOpeHH HA KOHCTPYKTHBU3MA

Pa3BuTHeTo Ha KOHCTPYKTHUBHCTKAaTa TEOPHUsI € CBBP3aHO C HJIEUTE U
TBOp4ecTBOTO Ha ydeHH kato Mmanyun Kant, [xon Mrou, XKau I[uaxe,
Epucr ¢on 'azepdenn, Jles Burorcku, ®asHor u 1ip.

Enun ot cp3parenute Ha Teopuara 3a pazpurueto JKan Ilnaxke uHneHTH-
¢unmpa KIIOYOBH €Taly B Pa3BUTHETO HA JIETETO, KOMTO OKa3BaT BIIHS-
HHME Ha Y4EHETO U JOCTHra [0 M3BOJA, Y€ JeLara aCUMHUIMpAT WU aKo-
MOJHpaT 3HaHMA, 0a3UpaIly ce Ha CHIIECTBYBAIIN cXeMH. 1o To3u HaunH
YUUTENAT TPsIOBa J1a B3UMa MPEJBUJ CTAIUTE B PA3BUTUETO HA JeLaTa U
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pojiaTa My €€ CBCXKJa Aa moMara T€ a CH KOHCTPyHUpaT KOTHUTHBHH CXEC-
MU CaMH.

Jle BUroTckm msrpaxaa TeopHsATa Ha COLMAIHHUS KOHCTPYKTHUBU3BM H
(hopmynupa uaesTa, ye e3UKbT U peuTa ca KIYOBU 38 MHTEIMTEHTHOCT-
Ta U 3a ycrexa Ha 00y4eHHETO.

ITo-xbcHO, KbM Kpas Ha 80-te roguHu Ha 20 BeK, TEOpHUATa Ha KOHCTPYK-
TUBH3Ma Oenexu OypHO pasButHe. M3cnenBanusara Ha Burorcku u [lion
ce chueTaBaT ¢ paboture Ha [Inaxe 3a ICUXOIOTHYHOTO Pa3BUTHE B €IUH
LIMPOK MOAX0J] Ha KOHCTPYKTUBU3MA.

Pagukanaus xoHcTpykTHBH3BM (Glasersfeld, 1989, 1992) ce mpuema
KaTO EMHCTOMOJIOTUs (KaTo TeopHs 3a 3HAHHATA) U CE OCHOBAaBa Ha TPH
Bakuu nipunuinu: (1) 3uanusma ne ce npuemam nacusHo, a ce uzepaic-
oam ype3 akmuger KoeHumueen npoyec; (2) OYHKYUsmMa Ha 3HAHUEmo e
0a adanmupa y4eHuka u 0a My nomMocHe 0a KOHCmyupa 6aiuoro o0sche-
Hue Ha xcusHenus cu onum, (3) [Ipoyecvm Ha KoHcmpyupane Ha 3HaHUe
BUHASU € CBIPOBOOEH CbC COYUATHO 0OWY8AHE, 8 KOENO YYacmed UHOU-
suoa.

le/lHIII/Il'lI/lTe Ha KOHCTPYKTHUBHUCTKOTO YU€CHE

JeBeTre npuHUIAa Ha KOHCTPYKTUBUCTKOTO YY€HE cropel Vermette,
Foote, Bird, Mesibow, Harris-Ewing u Battaglia, (2001) ca:

1. YueHero € akTUBEH IPOLEC, B KOWTO YUEHUKBT y4acTBa C BCUUKUTE CU
CEeTHUBA;

2. XopaTa y4ar Ja y4aT KaToO Ce€ y4aT. YUEHOTO HpPECTaBIIsiBA KOHCTY-
pHpaHe Ha 3HaHUS M CUCTEMATU3aHETO Ha 3HAHMUS;

3. ®usnueckoTo AeiicTBUE U phuHaTa paboTa ca HEOOXOAUMH 32 y4eHe-
TO, 0COOEHO 3a Jenara, HO He ca JOCTaThYHH. Heobxommmo e na ce
BKJIFOYBA U yMa, KoeTo cropex Dewey ce Hapnda pedieKTUBHA AeH-
HOCT;

4. YyeHeTo BKIIOYBA U €3UKa. E3MKBT, KOMTO HUE M3MOJ3BaMe BIIMsC Ha
HaweTo ydeHe. Crnopen Burorcku ydeHeTo M e3HMKa ca HEpa3pHBHO
CBBP3aHH;
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9.

. YdeHeTo € coluajaHa akTHBHOCT. Hamero YUYCHEC € CBBP3aHO TACHO C

HalIUTE BPB3KU C APYIUTEC XOpa — HAIIUTC CbYYCHUIH, YIUTCIIA, CC-
MeﬁCTBOTO, KaKTO U CbC CHy‘lafIHHTe IIO3HATH,

. YueHeTo ¢ KOHTCKCTYAJIHO. Hue Y4uM BBB Bpb3Ka C TOBAa KaKBO HUEC

Beye 3HaeM, B KaKBO BApBaMe, CIIOPE/I HAIIUTE MPeayOeKACHUS U Olla-
CCHHS,

. 3a Ja CC y4uu ca HCO6XOI[I/IMI/I NpCaABApUTCIIHA 3HAHUS. He e Bp3MoOxHO

Jla ce IpreMaT HOBU 3HaHMA 0e3 /1a ce KOHCTpyHUpa cHcTeMa Ha 6a3aTta
Ha TIpeJBapuTeNHUTE 3HaHUA. KoIKoTo moBede 3HaeM, TOJIKOBA MOBE-
4e y4uM;

. Y4eHeTo He € MUTHOBEH IIPoLieC — TO C€ HY)XAae 0T BpeMe. 3a OCMHUC-

JISIHE Ha YYEHETO HHUE Ce Hy)KAaeM OT BpeMe 3a Ja peBU3upaMe HallluTe
nzeH, J1a TH OCMHCIsME, J1a TH H3poOBaMe, J1a UTPaeM ¢ TAX U J1a TH
IpuIarame;

KitouoBaTa KOMIOHEHTa HA YUEHETO € MOTHBAIIHITA!

141 TaKa, Aa €€ YU KOHCTPYKTHUBHUCTKO O3Ha4daBa:

Jla c€ Y4U aKTUBHO;
Ila ce peraBar IpodIeMH;

00y4eHHETO J1a MPOTHYA B CTUMYNIHPAILA CPEAa;

Jla ce pa3BUBAT YMEHUS 32 IPEHOC HAa HAYUCHOTO;

Jia ce pelaBaT pa3IndHy THIIOBE PEaHU (aBTCHTUYHH) 33]1a4H;
Jla ce aKTyalIn3WparT MPEeIUITHA 3HAHS,

Ja ce HaOyara BppXy NpU00MBaHETO HA COOCTBEH OMWT, HAa Ch3/1aBa-
HETO Ha COOCTBEHA MUCHII;

Ja ce oOpblla BHUMaHUE BBPXY CTpaTernuTe 3a NpuaoOuBaHe Ha 3Ha-
HUs1, 2 HE CAMO Ha CAMUTE 3HAHMS;

Jla ce HachpyaBa KPUTUYHOTO MUCIEHe [2].

I[IpyuHOHUIN HA KOHCTPYKTHBHCTKOTO NMPENoIaBaHe
B xnurara A Case for Constructivist Classrooms, M.G. Brooks omucsa
MPUHIUIIATE Ha KOHCTPYKTHBHUCTKOTO IPEIOIaBaHe:

OxkypaxaBaHe W IIpUeMaHe Ha ydyeHHYECKaTa aBTOHOMUS M MHHUIUA-
THBA;

3anHTEpeCyBaHOCT OT 3HAHUATA U yOEXKICHUATA, KOUTO YUCHUIINTE
BeUe UMAaT M0 U3yYaBaHaTa TeMa;
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3. Ilpu nnaHupaHe Ha ypoLMTE CH, YUUTEIUTE U3M0I3BAT KOTHUTHBHATA
TEPMHUHOJIOTUS M H3pa3u KaTo ,kiacuduuupa’, ,,aHanu3upa” H
,,Ch3J1aBa’”’;

4. Ha yyeHHIHTE € MO3BOJICHO /1a IOEMAT OTTOBOPHOCT B OOYYCHHUETO,

a IOAMCHAT MHCTPYKIIMOHHUTC CTPATCIrUu, U MPOMCHAT CbAbpiKa-

HETO;

3ano3HaBaHe Ha YUCHULUTE ChC CBETA HA IPOTHBOPEUHUSITA;

6. OkypaxaBaHe Ha IUaJora ,,yIuTeN-yIeHUK’, KAKTO U Ha JUCKYCHUTE
MEXIY CaMUTE YYECHUIY;

7. Opranuzanusra Ha A€HHOCTTa Ha YYEHHLIUTE € TaKaBa, ue Ja CTUMY-
JMpa MUCIICHETO Ype3 IMOCTaBsSHE HA BBIIPOCH C OTBOPEH OTIOBOP U
TMOOUIPABAHC HA YUCHHUIIUTE a MOCTAaBAT BBIIPOCHU €IUH HA APYT,

8. BpBiInMYaHe Ha YYEHULIUTE B €KCIEPUMEHT, KOMTO MOXKE Ja Mpeaus3-
BHUKa IIPOTUBOPCUNEC HAa TEXHUTC IMIbPBOHAYAIHU XUIIOTE3U U TaKa Ja
OKYpaXXH AUCKYCHSITA;

9. TppnenuBo M34akBaHE HA OTTOBOPUTE HA YYEHUIUTE KAaTO C€ OTAEIS
JOCTaTBhYHO BPEME, 3a J1a C€ U3rPAAsT BPb3KU U XHUIIOTE3H;

10. Crumynupane ecTecTBEHaTa JTHOOO3HATETHOCT HA YUYCHUIUTE UYPE3
4eCcTO M3IOJI3BaHe Ha MoJierna 3a yueOeH IIMKBI: (a3a Ha OTKPUBAHE,
KOHCTpYHpaHe Ha HOBO 3HaHME, IPUIIOKEHUE HA HOBOTO 3HaHUeE [3].

9]

HoBara POJISI HA YYUTEJIA H KOHCTPYKTUBUCTKA Cpe/la Ha oﬁylle}me

KOHCTPYKTUBUCTKHST MOJAXO0 B OOYUYEHHETO IO MPHUPOAHU HAYKH aHTa-
JKUpPA YYUTEIM U YYCHHIU B AKTHBHO KOHCTPYMPAHE HA 3HaHH:A. Y4YEHU-
LUTE MPaBAT MPELECHKA HA HOBUTEC MICH M KOHLEIIUHU ITOCPEACTBOM II0-
HSTHS HA Be4e CHIIECTBYBAILM TEXHU HJCH KaTO ce ChoOpa3siBaT C HOBATa
cuTyanus (y4eHUKOBO-LIEHTPUPAH NOAXO).

Brooks and Brooks (1993) npenctaBsaT 0OCHOBHHUTE MPEANIOCTaBKHU 3a pea-
JM3UpAHE HA YYCHHUKO-IIECHTPHPAHO KOHCTPYKTUBUCTKO 0oOydeHue. Kato
MHOT'0 Ba)KHA TakKaBa Te ONPENeNAT KiacHarta cras. Ts TpsOBa aa mpen-
CTaBJIsIBa MOAXOsIIA oOydaBalia cpela, KbJETO YYCHHUIMTE A3 ThPCSAT
MHCHHE, Oa OLCHsIBAT M H3CJICABAT. KOHCprKTI/IBI/ICTKOTO BWOKIAHE 3a
KJIaCHA CTasi € B KOHTPACT Ha TUIMYHATA KJIACHA CTasl, KbJICTO YUCHHUIIUTE
JMPEKTHO MOJTyYaBaT HHPOPMAIHATA, IPESICTABeHA OT YUUTEIS.

C’beeMeHHI/IﬂT KOHCTPYKTUBU3BM € OCHOBAa Ha YUYCHHUKOBO-LICHTPU-
paHara Mefarorrka 3a NpernojaBaHe Ha OPHPOAHU Hayku. Ha tabiumia
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Nel mo-momy ca mokazaHM pa3nUUMATA MEXIY OOEKTHBHCTKOTO M KOHC-
TPYKTUBHUCTKOTO BIDKIAHE 110 OTHOLICHUE Ha IpoIieca Ha oOyueHue [5].

Tabmuma Nel. CpaBHeHHE Ha OOCKTHBUCTKYS U KOHCTPYKTUBUCTKHS MOJI-

X0/ B Ipolieca Ha o0ydeHue.

OO0eKTHBHCTKH MOAXO0

KoHCTPpYKTHBHCTKH MOAX0/

3HaHUATA ChUIECTBYAT U3BbH
WJIHIMBHIA KU MOraT aa ObaaT
TPaHCIUPaHU OT YUYUTEIUTE KbM
YUYEHULINTE.

3HaHUATA UMAT TIEPCOHATHO 3HaUe-
Hue. Te ce KOHCTpyupar UHIAUBUAY-
QITHO OT YUCHUIIUTE.

YueHnmuTe Hay4aBaT KakBOTO
CITyIIAT U YeTaT. AKO yIUTEISIT
no0pe obscHsBa abcTpakTHA
KOHIICTIIHSI, YUCHUIIUTE e 5
Hay4aT Jo0pe.

Y4eHUIUTEe KOHCTPYHUPAT CBOUTE
CcOOCTBEHM 3HAHHUSA Ype3 ThPCEHE Ha
3HAa4Y€HME U BPB3Ka C II03HATOTO. Te
HHTEPIPETUPAT KAKBOTO Ca YYJIH,
Yely ¥ BHJICNIH, Ha OCHOBATa Ha Ipe-
TIUIITHYA 3HAHKUS U YMEHUsI. Y YCHHUIH,
KOWTO HAMAT MOAXOISIIN OCHOBH 1€
OBJaT HECIIOCOOHH aKypaTHO Jia
,dyST” U ,,BUIAT OHOBA, KOETO
MPEJICTOU J1a U3yvar.

Yuenero e yCeurHo, KoraTto
YYECHUIUTE MOTAaT J1a BbB3IIPOU3-
BEaT TOBA, KOCTO Ca HAYYUJIH.

YdeHeTo e yCIenHo, KoraTo yaeHH-
[UTE MOTAT Jia IOKaXKaT pa3doupaHe
3a TOBa, KOETO Ca HAay4HIIH.

Ako HaOnroIaBaMe MPOBEKAAHE Ha 3aHATHE 10 KOHCTPYKTHBHUCTKU TOJ-
XO/JI Il BUJMM KaK YYUTEISAT IMOCTaBs BBIIPOC M OKypaXkaBa BCUYKH yde-
HUIM /12 U3KaKaT MHEHUE. Y YUTENAT € MO3UTUBHO HACTPOEH U HaCchpyaBa
VYEHUIIUTE Jla MHUCIAT CAMOCTOSATEIHO KaTo Oposi Ha MHCTPYKIUHUTE H
HACOKHUTE, KOUTO TOM M3IM0JI3Ba ca MHOTO IO-MaJKO, OTKOJIKOTO B Tpajau-
OMOHHATa 00CTaHOBKA. BakHO € yUeHWINTE 1a pa3BHUAT CBOUTE COOCTBE-
HU WU U MHCIH, 2 He HEIPEMEHHO Jia JIOCTUTAT 10 HabOessI3aHus BEpPEeH
OTIOBOP.

[Ipu TpaaguumonHaTa OOEKTHBHUCTKA Cpella IbPBO CE€ MPEToiaBa TEOPHUITa
U TIOCTIE C€ MOCTAaBAT 3a[JauuTe, 3a J1a C€ NPUIOKH U 3aTBBPIU MOITY4EHO-
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TO 3HaHWE. B KOHCTPYKTHBHCTKATa cpelia ce MOCTaBs IMbPBO MpodiieMa u
VYEHUIINTE U3y4aBaT ChIABP)KAHETO Ha TEOPHUSATA 3a Jia peliaT TO3U Ipo-
osieM. ToBa BOJIM 1O CHITHO TIOBHINIaBaHE HA MOTHBAIUATA ITPH H3yYaBaHE
Ha y4eOHus npeamet. [Ipu pemaBaHeTo Ha MOCTABEHUS MPOOJIEM yUCHH-
IUTE Ce HYXIasAT OT MOJAKpeNa B 3aBUCHMOCT OT IPEIBAPUTENHHUS CU
JKU3HEH ONMUT W KOHKPETHHS CIydaid. YUYUTEIAT B CIIydas Urpae poisra
Ha ToJIIOMarail ChBETHHK, KOraTo € ITOMOJIEH 3a IOMOII, M € €IUH OT
WHGOPMAIIMOHHUTE U3TOYHHIIA. YUYHUTEISAT € TO3H, KOMTO mpeajara moj-
XOJISAIIA WHCTPYKIIMU, B 3aBUCUMOCT OT KOHTEKCTa Ha mpodiiemMa, mpea-
ra HHQOPMAITMOHHU PECYPCH U OPTaHU3Upa YCIOBHATA 3a OOIIyBaHe.

KoHCTpyKTHBH3MBT Ipeasiara pa3auyHo pa3OupaHe 3a yueOHa cpena. Ts
BKITFOUBA BCHYKO, KOETO MMa OTHOIICHHE KbM KOHCTPYHpAHETO Ha 3Ha-
HUS 3a cBeTa. ToBa ca Mpe/ecTBaluTe 3HaHUs Ha yYeHHUINUTe, hru3nde-
cKaTa cpelia Ha oO0ydeHue, 0coOeHOCTUTEe Ha 00ydyaBaHUTE, KOTHUTHUBHUS
CTHJI Ha YUCHE U BPH3KaTa MeX Iy 0o0yJaBaHUs U 00CKTa Ha TIO3HAHHE.

ATMocdepaTa Ha KOHCTPYKTHBHCTKAaTa KJIacHa CTasl ce XapakTHPH3Hpa C
HaJIMYUETO Ha B3aUMEH PECHEKT MEXIY yYUTeN U yuyeHHUK. B Tpaguiuon-
HOTO OOCKTHBHUCTHYHO MpENOAaBaHe YUCHHUITUTE TPSAOBA ]a IMAT PECIICKT
oT yuurens. KOHCTPYKTUBUCTKUAT YUUTE yBakaBa YUCHHUIIUTE CH KaTo
UM J1aBa [IPaBO J1a U35BAT CBOMTE UyBCTBA, AU U MHEHUS. Y UHUTEIAT CE
BB3IBPKA J1a YIIPaXKHsIBA TpaBata cu 0e3 na e HeoOxoanmo. B pemenne-
TO Ha IIpobJIeMa yJ4acTBa BCEKH YUCHUK.

B KOHCTpYKTHBHCTKAaTa KJlacHA CTas yYCHUIUTE pabOoTAT Ha TPYHH U
aTMocepara ¢ MHTEpakuBHa M AWHaMH4YHA. OCHOBHO C€ AakKIEHTHpa
BBPXY pPEaln3UpaHeTO HA COLUATHU M KOMYHUKATHBHHM YMEHUS, KaKTO U
Ha B3aMMHOTO CHTPYIHHYECTO U OOMSHATA HA UICH.

3a ;ma ce peanm3pa TakaBa KOHCTPYKTHBHCTKa cpella B M3y4aBaHETO Ha

MIPUPOIHU HAYKH YYUTEISAT 9eCTO M30Mpa NEHHOCTH, KOUTO ca CBBP3aHU

HaTIpuMep c:

— JlaGopatopHu 3aHUATHS: YYCHUIIMTE CAMOCTOSTEIHO OpPTaHU3UpAT
eKCIIeprMeHTa, paboTAT 3a€AHO U IUCKYTHPAT PE3YNITATUTE;

— HM3cnenBatencku mpoeKTH: YUEHUIIUTE U3CIEIBAT TeMa U IIPE3CHTUPAT
CBOWTE PE3yJITaTH Ipex Kiaca;

— @ummu: OchpHiecTBsiBa ce 100po OHArlemsBaHe KaTo CE€ BKIFOUBAT
Pa3NHUYHU CeTHBA B y4eOHHUS IpOLIEC.
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— Juckycun B knac: Ta3u TeXHUKa IIUPOKO CE M3IOJ3BA U BB BCHUKU
OIMCaHU II0-rope ciydau. ToBa € euH OT Haill-BaKHUTE KOHCTPYKTU-
BUCTKHTE METOJIM Ha OOydCHHE.

Hsikou apryMeHTH NPOTHB KOHCTPYKTHBHCTKATA TeOPHs

Hsxou megarosu u mncuxosio3d ca MpOTHB TO3M IOAXOA Ha o0ydeHue U

TEXHUTE MHEHHSI MOTaT /1a e TPYIHUPAT OKOJIO CICAHUTE IOTOKEHHS:

— Cnopea KOHCTPYKTUBUCTKAaTa TEOPHs 3a KOHCTpYHUpaHE Ha 3HAHHATA
Ba)XHO 3HAYCHUE MMAT NpeIBapUTCIHUTE 3HAHUS M OIHTA HA YUCHH-
muTe. Ako obaue Te3W NpeIBAapUTEIHU 3HAHMA ca TPELIHH, TO MMa
OTIACHOCT HOBOTO 3HAHHWE A C€ M3TPaJH B 3a0IMyXKICHHUE H J1a ce KOH-
CTpyHpa MOTPEIIHO CXBAILlaHE;

— Tosm meron Ha mpenofaBaHe MOCTaBs yIAPEHUETO BHPXY IPyHoBaTa
pabora, HO TOraBa WMa OMACHOCT IMO-aKTHBHUTE W KOMYHHKATHBHU
YUCHHMIM J1a ca JOMHMHHUpAIIU B 0(OPMSIHETO Ha TPYIOBOTO 3aKIIOYe-
HHE;

— Ilopaan cermmmduyans XapakTep Ha KOHCTPYHPAHETO Ha HOBHUTE 3Ha-
HHSI — CAaMOCTOSITETTHO U TPYIIOBO M3y4aBaHe Ha J1ajJcH mpolieM, MHO-
r0 ¥ pasJIn4HH MPEIIONOKCHNS Ha BEPHUS OTTOBOpP, HETOBOTO BaJIH-
IU3UpaHe Ype3 M3MOI3BAHETO MY — YUCHHITUTE, OOyYaBaHH 10 TO3H
HAuYUH, OTACSIT MHOTO BpEME U 3aKbCHSIBAT B M3y4YaBaHETO HA IMpEA-
BUCHUS yueOeH MaTepuall B CpaBHEHHE C Te€3U, KOUTO ce 00yJaBarT 1o
TpaJuLIUOHHUS;

— Cnopesn KOHCTPYKTHBHCTKAaTa TEOPHs YUEHULUTE CE€ IPUKAHBAT CaMU
Jla MIPEOTKPHAT 3HAHUETO, KOETO MPUJINYa MHOTO Ha CUTYalUsTa ,,0T-
HOBO J1a OTKpuBaT Koxeneto”. Te He TpsAOBa a ro OTKPHBAT, a Aa Ce
HaydaT Jia rO U3MO0MI3BAaT U Ja I03HABaT (QYHKIUUTE MY,

3a ObJAENIMTE YYUTETH TI0 MPUPOTHH HAYKH, KOUTO OWXa OpraHH3HpAIA
y4eOHHs Mporec Ha 0a3aTta Ha KOHCTPYKTHBHUCTKHS TOAXOJ € BAXKHO JIa
MO3HABAT TE€3W BWKIAHUS MPOTHB KOHCTPYKTUBHUCTKATA TEOPHS, 3a Jia HE
s abcomotusupar. Teopus, KOATO aa OBJAE ,,1aHalnes’ 3a BCHYKH IIPO-
OyiemMu B ydeOHHMs Tporiec HsAMa. ToBa, ye KOHCTPYKTHHH3MBT MMa He-
JIOCTaThIIM KaTO TEOPHsI TO MPaBU PeajeH W OIpe/elis TPaHuIUTe My Ha
MIPUIIOKEHHE B yUeOHUS TpoIIecC.

3HAaYEHUETO Ha KOHCTPYKTUBUCTKATa TEOPHUsS U CHOTBETHO KOHCTPYKTHU-
BUCTKHA MOJO0X] B 0OYyYEHHETO IO NMPHUPOIHU HAYKH Ie HapacTBa C Ha-
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pacTBaHETO Ha COLMANTHATA 3HAYMMOCT Ha HaykaTa. llenra ma ce moaror-
BAT OTTOBOPHU U Pa3yMHHU TPaKIAaHH, KOUTO ca CIIOCOOHH jaa pa3Oupar
OCHOBHHUTE HAYYHU HJICH U 3HAYCHUE ¥ MIPUIOKEHUETO UM B TEXHOIOTHS-
Ta ¥ O00IIECTBOTO, 32 JIa MOTAaT CAMOCTOSTEHO JIa C€ pa3BHUBAT M 00pa3o-
BaT, € CPAaBHHUTEIJIHO JIECHO MOCTHXXHMMA, aKO CE IMPUIIOKH KOHCTPYKTUBH-
CTKHUAT IMOAXO0J] B 00YYESHUETO 10 MPUPOTHHU HAyKH [1].

3agaun \ S

» OrmmTaiiTe ce Ja pa3KakeTe 3a BallleTo pa3OHpaHe 3a KOHCTPYKTHUBU3-
Ma KarTo MoaX0/ B 00yYCHUETO 110 eCTECTBCHN HAYKH;

» Kowu oT mpuHHIINTE Ha KOHCTPYKTUBH3a Ca Hali-BayKHU CIiope]] Bac?

» KakBu BHIOBE KOHCTPYKTUBH3HM MO03HaBaTe?

» KakBu ca KOHCTPYKTHBHCTKHTE MPUHIMIIA Ha TPEMOJABaHETO W HA
yueHeTo?

» Kaksa e HOBaTta poJist Ha y4uTelsl B KOHCTPYKTUBUCTKO OPHEHTHPaHO-
TO 00yueHue?

» Kakso ce pa3dupa 1moj ,,KOHCTPYKTHBUCTKA KJIacHa cTas “?

Opranuszanust Ha 3aHATHETO

ITo BpeMme Ha 3aHATUSA CTYACHTUTE TUCKYTUPAT OCHOBHUTE MOJIOKEHUS Ha
KOHCTPYKTHUBUCTKaTa Teopus. Te cpaBHABAT TPaIUIIOHHOTO OOy4EHHE C
TOBA, OPTAaHU3UPAHO Upe3 KOHCTPYKTHUBHUCTKHUS Noaxof. [laBart ce mpume-
PH CBBp3aHH C 00YUCHUETO 110 PH3HKA.

1,

B'I)l'[pOCI/[, KOHUTO Ce 06C’]))K}]aT Ha 3aHATHETO

— CpaBHeTe HOBaTa poJisi Ha YYUTENIS B KOHCTPYKTHBHCTKOTO OOy4YCHHE
C Ta3W Ha TPAJAUIMOHHOTO.

— CpaBHeTe KOHCTPYKTHBHCTKATa KJIacHA CTas ¢ TpaaurioHHata. Omu-
meTe Kak OMXTe OpraHM3Hpalid MO KOHCTPYKTUBUCTKU W3ydaBaHE Ha
temara “’IlimaBaHe Ha TejaTa’”.
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— OOcpaeTe MOATOTBEHUTE IUIAH-CIIEHAPUH HA YPOK Ha M30paHa OT Bac
TeMa OT pasjen ,,l eomeTpuuHa ontuka” (7-MHU KJac), OpraHu3upaH Mo
KOHCTYPKTHBUCTKH.

0O0001IEHHE

[Ipe3 nocnaHUTE TOAWHE KOHCTPYKTHBU3MBT KaTo IOIX0] B O0yYEHHETO
3aeMa LIEHTPaJIHO MsCTO B AMJAKTU4ecKaTa auTteparypa. KoHCTpykTUBH-
CTKaTa TEOpHs Ce IIPHeMa KaTO ChbBPEMEHHA M BOJEINA TEOPHA B IIPEIO-
JABAHETO Ha HPUPOAHU HayKh. KOHCTPYKTUBU3MBT JaBa Hal-BaKHHUTE
PBHKOBOJHM NPUHLMIIN 33 YYUTEIUTE 10 MPUPOJHU HAyKH, KAKTO WU 3a
U3CJIeABaTeNIUTE B Ta3u oOmnacT. IlpemonaBaHeTo MO KOHCTPYKTUBUCTKH
CTUMYJIHPa KPUTHYHOTO MHCIIEHE, TBOPYECKATa aKTUBHOCT M MOTUBHUPA
yueHunure. KoHCTpyKTUBHUCTKAaTa TEOpUsl U3UCKBA YUYEHULUTE /14 YCBOS-
BaT yueOHMs MaTepHal B TBOpUECKA CpeJia, KOSTO Jja crioMara KOHCTpYH-
paHeTo Ha COOCTBEHHTE MM 3HaHWA. lIMa pasinndHM THIIOBE KOHCTPYKTH-
BHU3bM: KOTHHTUBEH, COLUAJICH, paAuKaleH U ap.. Hali-BaxxHUTE IpUHIK-
II1 Ha KOHCTYPKTHBHU3Ma Ca CICAHHUTE: aKTMBHO KOHCTpyHpaHE Ha 3Ha-
HUATa Ha Oa3aTa Ha Be4e ChHIIECTBYBAIIM TAKWBA, TPOBEPKA HA BaJHIHO-
CTTa UM, OLEHSBAHE HA COLMAIHUS XapaKTep Ha KOHCTpyKTa. KoHCTpyK-
TUBHU3MBT IIPOMEHS POJISITAa HA YYUTENS B Ipolieca Ha oOydeHue U mpes-
Jara HOB MOJIeN Ha y4eOHa cpeja.

YecTo 3a1aBaHU BBIIPOCH 4

— AKo opraHusupame 00ydIEHHETO CIIOpe]l KOHCTPYKTUBUCTKUTE M3HUCK-
BaHUI IIe TpsiOBa Ja OTAeIsIME MHOTO BpeMe 32 M3y4aBaHETO Ha CIHA
yueOHaA eNUHMIA M TOTaBa HsAMa J1a MOXKEM Jia CIa3uM H3MCKBAHUATA
Ha mporpamaTta. Moxe Ou TpsaOBa u ydeOHaTa mporpama jia ce mnpepa-
60TH criopes KOHCTPYTKUBUCTKUTE BB3IIIEAN?

— B emun xirac ©Ma yYCHUIH ¢ Pa3IMYHU THPBOHAYAIHU 3HAHUS, KOETO
3aTpyAHsIBa YIIPAaBIEHUETO HA TAXHATa yuyeOHa JeiHoCcT. Moxke JIn To-
3W MOAXO/ Jia c€ MpHJiara 3a BCUUKH BHJI0Be yueHUI? Kak Toii ce cb-
geraBa ¢ AudepeHnupanara padora?
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— Koraro opranmsupam o0y4eHHETO Upe3 TO3HM MOIAXO] MOXKE OH ce Hy-
XKJ1asi ¥ OT MOJKpernaTa Ha JUPEKTOpa Ha YUUIIUIIETO?

— Moske 11 J1a U3M0JI3BaM CaMO OTJIEIHU €JIEeMEHTH OT KOHCTPYKTHUBUCT-
KMsI TIOJIXOJ W MaK Ja TBBPAA, ye oOydaBaM IO KOHCTPYKTHUBUCTKH?
KakbB € TpaHHYHUS KpPUTECPHU 32 TOBA JalH €IHO OOydeHHEe ce Ipo-
BEX/1a N0 KOHCTPYKTUBUCTKHU?

3a TONBJIHHUTEIHO YeTEeHe

http://www.psy.gla.ac.uk/~steve/pr/constr.html
http://www.uv.es/gil/documentos_enlazados/
defending_constructivism.doc
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I'/TABA 3

®OPMUPAHE U PABBUTUE
HA NPOIECYAJIHU HAYYHHU YMEHUSA

Ilesu Ha 3aHATHETO

Cren pabota 1o Temara CTyJCHTHTE IIIe MOTaT:

e J1aBat Ompe/eNieHNe 3a MPOLeCyIaH! HaydHH YMEHUS,

e iacu(pHUIUpaT IPOLECYATHUTE HAYYHH YMEHHUSL;

® ONNCBAaT CHOTBETHTHE JICHCTBHS, CBBP3AHHU C MPOLECyaTHHTE HAYIHH
yYMEHHUS;

® 3HAAT MACTOTO M 3HAUCHHWETO Ha MpOIeCyaJHNTe HAyYHH YMEHHS B
JbpxaBHUTE 00pa30BaTeTHM HW3UCKBAaHUS 3a Y4eOHO ChIbpiKaHUE,
yueOHaTa Iporpama u mporieca Ha IpernojaBaHe Ha (Gu3nKa;

e XapakTepu3upa, oOsCHsABA M JaBa MPUMEp 32 HAYMHUTE 32 (POpMHUpaHe
U YCHBBPILICHCTBaHE Ha IPOLIECYaJHW HAy4HH YMEHHUs B Ipolieca Ha
o0ydJeHue 1o MPUPOIHU HAYKHU;

3HaYeHneTO HA npouecyajlHuTe YMEHUHA

TeopusitTa 3a mporecyalHUTe HAyYHH YMEHHMS, TSIXHOTO (hopMynupaHe,
pa3BHUTHE W JleTalIu3nupaHe € BaXCH KOMIIOMEHT Ha IeJjarorukara u e
00EKT Ha pa3rieXIaHe B YACTHUTE METOAWUKH. TSAXHOTO KOHKpETH3NpaHe
U chIVIacyBaHe ¢ 0a3a 3a M3roTBSHE HAa 00pa3oBaTEeIHU JOKYMEHTH (KaTo
JOMW, nHanmpumMep), KOUTO ca B OCHOBATa Ha OpPraHU3UPAHETO HA ChBpeMe-
HUS Ipoliec Ha o0ydeHwe. 3HAaHWATA 3a MPOLECYaTHUTE YMEHHUS ITOJIIIO-
MaraT y4uTens IpU HOATOTOBKAaTa My 3a yueOHa JIeffHOCT KaTo My Ipe-
JOCTaBST BB3MOXKHOCT IO-II€JIeCh00pa3Ho Jia IIaHyBa, KAaKTO PazIHMyHH-
TEe THIIOBE yPOIINTE, TaKa ¥ Ipolieca Ha OICHsABaHE Ha 3HAHHATA HA yde-
HULIUTE.
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KakBo npeacraBisiBaT nmpouecyjiaHuTe yMeHus ?

CrrinacHo OOpa3zoBarennure ctHaapatu Ha AHrius, CeBepHa Upnanaus
1 Yelc mporecyaTHuTe YMEHHSI MOTaT J1a ce KBaJH(UITpaT B CICTHUTE

6 rpynu [1]:

KomyHukanusi: yMeHUs 3a TOBOPCHE, CIyIIIaHE, YSTEHE U MHCaHE.
CmsTaHe: HHTEpIpeTHpaHe Ha HHYOPMAIIHATA, ChABPIKAIIA CE B YHC-
JaTa, U3BbPIIBAHE Ha ACUCTBHUS C YUCIA, HHTEPIPETALUS HA Pe3yJiTa-
TH U IPE/ICTABSIHE HA YUCIICHUS Pe3yTaT.

HNHpopManoHHO KOMYHUKAIIMOHHA TEXHOJIOTMSI: HaMUpaHe, Mpo-
Y4YBaHC, pasBHBAHC W MNPEACTABsIHEC Ha I/IHq)OpMaLII/IH, BKJIFOYBaIlla
TEKCT, KapTUHU U 1udpu nocpeacrsom NUKT.

PaGora B eKkHI: BKJIIOYBA NPOIECYATHH M MHTEPICPCOHATHH (MEX-
TYTAYHOCTHH) YMEHHS, KOMTO IOINOMOTaT pabOTHOTO KOOIICpUpaHe
MEXIy YUEHHIUTE 3a ITOCTHIaHe Ha OOIIM IeTH, CbBMECTHA paboTa
OTHOULICHUE HA 3a4MTaHE MHEHUETO Ha PYTHTE.

IHonoGpsiBaHe HA COGCTBEHOTO y4YeHEe M YCIIEBAEMOCT: Pa3BUTUE HA
YMEHHE 32 CaMOCTOSATETHO y4eHe, KOeTo € (pOKycHpaHO BBPXY Ompe-
JeIHU 1IeU U Tof00psABa KaueCcTBOTO Ha yueHeTo. B cranaaparure ce
BKJIIOYBAT HAM-4ECTO TaKHUBa npouecyaiHu YMEHUA KaToO IMOCTaBAHE Ha
LIeNH, TIaHyBaHe, y4eHe, IPeroBapsHe M YMEHUS 3a epEeKTHBHO MYX-
IOyJIMYHOCTHO OOIIyBaHE, NMpOBEpKAa Ha pe3yiaTaTHTe, NMpHEMaHe Ha
KOHCTPYKTHBHA KPUTHKA U MOJKpena.

PemaBane Ha npo0Jem: ¢popMupaHe y yUCHUIIUTE HA YMEHHE CHCTE-
MaTHYHO Ja Ce CIIPaBsT ¢ MpoOJieMU U Ja ce ydaT OT IIPOoLleca Ha TAX-
HOTO pemaBane. To3u mporec € KOMOUHALUS OT pellaBaHe Ha TPU TH-
Ha 3a/1a9y: AUarHOCTHKA Ha Mpobiema, KOSTO ce OTMpenerst OT IbPBO-
HayaJHUs aHAJIU3 U € OCHOBA Ha MPaBMIIHO 3aKIIOYEHHE, ONMMCAHUE Ha
npobiieMa, KOETo JOBeXJa IO pellleHue 3a AeHCTBHE, IJIaHUpaHe U
HaMepeHUe 3a KOoIepalys ¢ IpyruTe 1 OpraHu3upaHe Ha caMusl Impo-
LIeC Ha pellIaBaHe.

[IppBUTE TPH YMEHHUS MOHSIKOTa C€ OTHACST JO T.H. ,,0CHOBHH  KIIIOUOBU
yMmeHus. Brxza ce, 4e Te BKII0YBAT OCHOBHUTE YMEHHS 3a TPAMOTHOCT U
3a cMsArta”e. IIponecyalHuTe HaydyHU yYMEHMs ca IO-KOHTPETH3HpaHH,

CBHOOPAa3HO XapaKTepa Ha HAy4YHOTO ChIAbPIKaHUE.
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KakBo npeacraBiasBaT HaAy4YHUTe MPOLECYATHH YMeHUs?

HaykaTa u npenogaBaHeTo Ha HayKa O3HAa4aBa MHOIO IIOBEYE OT HAYYHU
3HaHus. ViMa Tpu HampaBlIeHHs B HAyKaTa, KOMTO Ca €IHAKBO BAXHH.
[IppBOTO OT TAX € CHABP)KAHHETO Ha HAyKaTa-OCHOBHUTE WAEU U TOHS-
TUsI, KOUTO OINpEJeNsT HAayYHUTe 3HAHUsA. ToBa € HampaBIECHHETO OT
HAYKaTa, KOETO € M0-U3BECTHO U KOETO € HAaNCTHUHA MHOTO CBIIECTBEHO.
[pyrure nBe Ba)XKHH HAIpaBJICHHs Ha HayKaTa KaTo JOIBIHCHUE HA Ha-
YYHHUTE 3HAHUS Ca MeTOAUTEe Ha HAyKaTa U HAYYHMTe OTHOLUEHHS.
MertonuTe Ha HaykaTa ca CBbP3aHHU C IIPOLECUTE HA IIPABEHE HAa HAayKa U
CHOTBETHO C HAYYHUTE MPOLECYATHH YMECHHUS, KOUTO YUEHUTE U3MOI3BAT
B CBOsITa paboTa. 3a MOCTaBsIHETO HA HAYYHH BBIIPOCH M HAMHUPAHETO Ha
TEXHUTE OTIFOBOPH C€ M3IOI3BAT CBHILUTE YMEHUs, KOUTO H3MON3BaME,
KOTaToO pellaBaMe eXeJHEBHUTE CH >kuTelcku nmpobnemu. Korato yuum
YUCHHIIUTE J1a W3IION3BAaT Te3M YMEHHS B HayKaTa, HHE BCBUIHOCT T'
yYMM Ha YMEHHS, KOUTO T€ IIle M3IION3BaT B ObjeIle BB BCHUKH ChepH
Ha JKMBOTAa CH. TpPEeTOTO HampaBlIeHHE Ha HayKaTa € (OKYCHPAHO BBPXY
OTHOUICHUSTA, KOUTO TS M3TPaKIa U BJIUSEC BHPXY (POPMUPAHETO HA Xa-
paKTepa Ha OTJeNHaTa JIMYHOCT. TyK ce BKIIIOYBAT KauecTBa U XapakTe-
PHUCTHKH KaTo JTI0003HATETHOCT, BhOOpaXKEeHNEe, EHTYCHa3bM IIPH MOCTa-
BSHETO Ha BBIPOCH U PEUIaBaHETO Ha MPOOIeMH, OTHOIIECHHE Ha yBake-
HHE KbM METO/IUTE U UJCUTE HA HayKaTa.

Hayunure npouecyanHu ymeHus ce Kinacu(GUIUpPaT KaTO OCHO6HU Y UH-
mezpupanu. Te3n yMeHus Morar Ja 0baaT IpUAOOUTH U YCHBBPIICHCT-
BaHM 4pe3 M3BBPIIBAHETO HA PEANIA IeHHOCTH (HabiroeHHe Ha JeMOH-
CTPAllUOHHEH CKCIICPUMEHT, JabOpaTOpHH EKCIIEPMCHTAIHU YIpakKHe-
HUSI, paboTa C TEKCT U rpaduka U Jp.), KOUTO ca BKIIOYCHU B y4eOHOTO
ChIBpIKAaHME 110 PUPOAN HAYKH.

B merogmunara nurepayta ca onucanu mect OCHOBHMU IMPOLIECY-
AJIHU HAYYHHU YMEHMUA [2]:

e HabOmronenue;

e Krnacuduuupane;

e lI3mepBaHe;

e 3aKiIoucHUE;

e IIporHosupane;

e KomyHukanus;
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Bceuuky Te3u 1IecT OCHOBHHM YMEHHS ¢a BaXKHH, KAKTO MOOT/IEITHO, TaKa
KOTaTo ca B3aMMHO CBBbp3aHHU. Te ca HeoOXOAMMHU Ha YYCHHUIIUTE, KOTaTO
OIHCBAT, MPOBEKJIAT W OICHABAT EKCIEPUMEHT WA B EXEIHEBHETO,
KOTaTo ca M3MPaBEeHHU Ipe]] NPEIU3BUKATEIICTBOTO JIa PEIIaBaT pooIeMu
C EKCTIEpUMEHTAJICH XapaKTep.

KakBu neiHOCTH BKIIIOYBA BCSAKO €IHO OT Te3u yMmeHusa? Heka omminem
BCSIKO €JIHO OT THAX:

e HaoOmonenue. To BKIIOYBA M3MIOI3BAHETO HA €QHO WM Ha IIOBEYE
CETHBa, 3a JIa C€ YCTAHOBSAT NPHU3HAIUTE, XapaKTCPUCTHKUTE, TPHIIU-
KHTE, Pa3IMKUTEe U IPOMEHUTE B IPUPOIHHUTE sIBICHUS U 00ekTu. Ha-
OJIFOJICHHETO MOXeE J1a ObJie HEMOCPEACTBEHO Ype3 CeTHBAaTa WM T0-
CPEJICTBEHO Ype3 H3IMOJI3BAHETO HAa MPOCTH HJIM IMO-CIIOKHU HHCTPY-
MeHTH. HaOmroieHneTo e omucaHne KakBO BCHIIHOCT C€ Bh3IMpHEMa.
Upes HabmoJeHUeTo ce chOupa WHpopMaIHs, KOSTO CIIy)KH KaTo Ka-
YeCTBEHU JAHHU 33 U3CIEABAHNTE OOEKTUTE U SIBJICHUSATA.

o Kuacuduuupane. Bxirousa noapendata Ha OOCKTUTE U SBICHHUATA B
rpyna Ha OCHOBATa HA OTJIIUYUTCIHUTEC UM 66JI€31/I 58 onpe;[eneHH KpI/I—
Tepun. Upe3 HAOIIOACHUETO Ce ONMpeAeAaT MPHIHKUTE, Pa3IUKUTEe U
B3aMMOOTHOIICHHUATA MEXKTY THX.

e MsmepBane. To mpexncraBisiBa CpaBHEHUE HA XapaKTEpUCTHKAa Ha
0o0eKTa WM SBJICHUETO C OMNpeleleH eTaloH. Upe3 M3MepBaHETO ce
ONMUCBAT KOJWYECTBEHO CIENM(PUYHHTE M3MEPEHHS Ha JajeH OOeKT
WUTH SIBJICHHE U c€ ChOMpaT KOMMYECTBEHH JJTaHHH 3a Hero. V3mepBane-
TO Opeamnojara HaJIMIMETO Ha YMCHUA, CBbpP3aHHU C eq)eKTI/IBHO HU3I10JI-
3BaHE Ha MHCTPYMEHTH.

e 3akuarodenue. To mpeacTaBiIsgBa M3MON3BaHE Ha JAHHHU OT HaOmoze-
HHETO W M3MEPBAHETO 32 J]a C€ HAIpPaBH ONpPEAENIeH U3BOJ, CBBP3aH C
BEpOSITHU IPUYMHU WIN OBJENIN pe3yaTatd. MsrpaxknaHero Ha 3a-
KJIIOUEHHE KaTo pe3yaTaT OT aHalu3a Ha CbOpaHUTE JaHHU € BaXKHO
HaygHO yMmeHHe. [lopy, Koraro HaTMYHUTE JaHHHU HE ca IOCTAThYHU 32
KOHCTpPYHpPaHE Ha 3aK/II0YeHHE, TO TOBAa yMEHUE BOJM 10 B3EMAHETO Ha
peleHne Janu J1a ce MPOIbDKH WK Jla ce NMPEKbCHE ChbOMPAHETO Ha
JIOIBJTHUTEITHH aHHU OT OBJICTIN U3CIIEIBAHSL.

e IIporHozupane. To BKIIOYBA MPEIIOKEHHE 3a TOBA, KAaKBO IIIE CE
ciydd B ObJele ¢ 00eKTa WK SABICHUETO, OCHOBAHO Ha HaOMIOcHMe-
TO, M3MEPBAHETO U 3aKJIIOUCHHETO 32 3aKOHOMEPHOCTHUTE MEXKIY Ha-
OJroaBaHWTE IMMPOMEHJIMBH BEIMYMHH. TO € OTroBOop Ha BBIIpPOCa
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,,KaKbB IIIe € Hail-BEpOSITHUS pe3yiITaT Ha JacH MpPOIEC WK SBJICHHUE,
IpeIBUJCH Bh3 OCHOBA Ha OOCTOSTEICTBATa U YCTAHOBEHATA 3aKOHO-
MepHOoCT?

e KomyHukanmsi. YMeHne, KOeTO BKIIOYBA MpE/CTaBsIHE M OOsSCHEHHE
Ha ONHUTUTE Ype3 U3MOI3BAHETO Ha YCTHO WIIM IIMCMEHO OIHCaHue (U3-
MIOJI3BaHE HA TyMH), HA KapTUHU, CUMBOJH, TPahUKU, CXEMH, KapTH U

JIPYTH.

Karo MHTET'PUPAHN HAYYHMU IIOLNECYAJIHU YMEHUA
MoraT 1a ce U30pOsAT CICTHUTE:

e dopmysupane Ha xumnore3a. ToBa yMeHHUe € CBBp3aHO ¢ (HOpPMYIHU-
paHeTo Ha TBHPICHHE, KOETO Ce HyXae OT MOTBbpiKAeHUEe Wwin (op-
MyJIUpaHe Ha OYaKBaHH pE3y/ITaTH OT EKCIIEPUMEHT. XHUIoTe3aTa
TpsiOBa Ja ObJie MpoBEepUMA.

o OTKpl/IBaHe Ha NIPOMECH/IMBUTE BCJIMYUHHU. Tosa YMEHHUE € CBbP3aHO
C OIIpCAC/ISTHE Ha OHE3W IPOMCHIIMBU BCJIMYWHHA U (1)aKTOpI/I, KOHUTO MO-
rat Jia UMaT Bb3ACUCTBUE BBpPXY CKCIICPpUMCHTA. ToBa Baxxu camo 3a
MNPOMCHJIIMBUTE BCIMYUHU, KOUTO LIC 6’[,}13T TCCTBAaHU, a OCTAHAJIUTC
mIe TpH6Ba Ja CC 3a1a3iaT MOCTOAHHH.

e OnucaHue HA OTHONIEHUATA MEKAY IMPOMEH/IMBUTE BEJIMYHHHA. To
€ CBBHpP3aHO C pas3sKpHMBAaHEC Ha OTHOLICHUATA MEXKIY NPOMCEHIMUBUTE U
MOCTOAHHUTE BCJIMYMHU B €IUH C€KCIICPUMEHT, KAKTO U MCXKIAY HAKOU
MNPOMCHIIMBA U OINPECACIIIHETO Ha CHOTBETHUTEC KPUTCPHUU 3a CpaBHE-
HHUC.

e OmnucaHue Ha ekcniepuMeHTa. [Ipu Hero ce onpenensT MaTepUaInTe,
ypeauTe u ce (UKCHUpAT eTamuTe B MpolleaypaTa 3a TeCTBaHe Ha XHIIO-
Te3ara.

e IIpoBe:xnane Ha excnepuMeHT. lIpoBexxgaHeTo Ha eKCIEpUMEHTa
MPEJICTaBIIsIBa BHUMATEIIHO U3ITBJIHEHUE HAa YKa3aHMUATA Ha MPOLEAY-
paTa Taka, 4e pe3yiaTaThT Ja MOXKe Jia ObJe TMOTBBPJUM MHOTO ITBTH
IIpY MOBTOPEHUE HA EKCIIEPUMEHTA.

e CnOupane Ha naHHH. [lo BpeMe Ha eKcnepuMeHTa ce chbOMpaT Kade-
CTBEHHM W KOJIMYECTBEHU JIAaHHHM KaTO pe3yJTaT OT HaOJII0JCHHETO W
U3MEpPBaHETO.

e OpranuzupaHe Ha JaHHMTe B Ta0auua uau rpaguxa. Cp3naBaHe
Ha TaOJWIHN ¢ eKCTIEPUMEHTAITHUTE JaHHHU U 0(POpMSIHE Ha TPapUKH.
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L AHannsnpaHe Ha JAaHHUTEC OT HU3CJICIABAHCTO. To BkIIOYBa CTAaTH-
CTUYCCKa HHTCpIpPETAlld Ha JaHHUTE, OIPCACIIAHC Ha TI'PCUHIKUTE,
ONpeUCHKa Ha XHUIIOTE3aTa, (bopMan/IpaHe Ha 3aKII04YCHHEC, U €BCHTYAJI-
Ha MPCIOpbKa 3a NO-HATATBIIHO U3CJIC/IBAHE.

L OnpezleJmHe Ha NPUYUHHO-CJICACTBCHU BPBL3KH. To ce CBBp3Ba C
OIIPCACIIAHC Ha (I)aKTOpI/ITe " BCJIMUMHUTEC, KOUTO Ca MpUYIUHA 3a CbOT-
BCTHHA pE3YJITAT.

e Koncrpynpane Ha mogeau. CBbp3aHO € ¢ OTKpHBaHE Ha 3aKOHOMeEP-
HOCTH B JJAaHHHUTE M KOHCTPyHMpaHE Ha 3aKIIOYEHHs 33 HU3CIICIBAHUTE
0OCKTH U SIBIICHHUSI.

(I)opanaHe H Pa3sBUTHE HA NNPOLHECYAJTHU HAYYHU YMCHUSA

dopMupaHeTo HAa OCHOBHHTE IPOIECYyaTHH HAYYHH YMEHUS TpsOBa na
ObJc eaHa OT LENUTe, KOUTO YUUTENSIT MO (PU3UKA CH IIOCTaBs Ol MPH
MOJIrOTOBKATA HA YPOLUTE U CJIeJBa Ch3HATEIIHO B X0/1a HA CAaMHUTE YpO-
uu. [To3HaBaHeTO Ha Te3W YMEHUS € MbpBaTa MPEANOoCTaBKa YUUTENAT J1a
TBPCH BB3MOKHOCTH CHOOpa3HO y4eOHOTO ChABPIKAHUE, 32 1a TH H3Tpa-
M 'y yueHurre. OpraHu3upaHeTo Ha yIeHHUKOBATa JISHHOCT 1o (pusnka B
Y U3BBH yUIIHUIIE TPsIOBa J1a € CBbp3aHa ¢ HIesTa 3a H3rpaXkIaHe Ha Te3n
ymenus. Ousnkara, KakTo U IPYyruTe ydeOHH MPeIMeTH IO MPHUPOIHU
HayKH NpejyIara OTJINYHU BE3MOKHOCTH 34 PeaIM3UpaHeTo Ha Ta3H Iedl.

KakBu ca HauUMHM Te3U YMeHHUsI HJIM YacT OT TAX Aa 0baat ¢popmupa-
HH B YacoBeTe no ¢pusuka?

[lle pa3rename caMo HAKOW HAYMHU 33 (POPMHUpAHE HA OCHOBHHUTE HAyd-

HH TIPOIeCyaIHu yMeHHs. Hskon oT TSIX ce MPUIIOKPUBAT OTYACTH, KOETO

¢ HeH30EKHO, NMPEABHJ KOMIUIEKCHHST XapaKTep Ha IPOIEeCyalHUTEe

YMEHHS.

e HaOmroneHneTo ChIPOBOXK/Ia BCHUKU JEMOHCTPAIIMOHHHU EKCIIEPUMEH-
TH 10 (pusuka. @opMUpaHETO HA YMEHHs 3a aKTHMBHO HAOIOACHUE
MOXe JIa 3aII0YHe Ollle B OCHOBHATa 00pa3oBaTeliHa CTENeH U MOXe Ja
Ce OpraHu3upa choOpa3Ho CICTHUTE HACOKU!

— OcurypapsiHe Ha HarJleIHOCT B JocTaThuHa creneH. Harmeanocrra
IIpeAIonara MOCTaBsHEeTO Ha eKIepUMEHTa Ha TOYHOTO MJACTO, Taka
ye 1a Obe BUIUMO 32 BCHUKH YUCHUIIM, H300p Ha OAXOASI] (GoH U
KOHTPAaCTHOCT Ha I[BETOBETE, JOCTATHUHO BHAMMHU H3MEPBATEIHU
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ckany, 1 ap. [Ipn Heo6XoANMOCT € IPEeNOPHUNTETHO U3IO0I3BAHETO
Ha KT nnu apyru ayauo-Bu3yanHu CpeICTBa.

— Ha BHuMaHMeTO Ha yyeHHIUTE ce MpejJlara peJBapUTeIHO Habop
OT BBIIPOCHU, YAUTO OTI'OBOP TC MOraT Ja OTKpHUAT INpHU CaMOTO Ha-
omonenue. LlenTa Ha Te3u BBIPOCHU € Jla HacOYaT BHUMAHHETO HA
YYEHHUIIUTEe KbM pE3yNTaTHTE M NpHU3HAIUTE, KOUTO ca OOEKT Ha
n3y4yaBaHeTo. Taka ce (opMupa yMeHHE 3a IeJIeHacOYeHO HaOlIo-
JICHHE.

— B ciyuanTte, koraro HabIIOEHNETO HE € HEMOCPEICTBEHO, a Ce Ha-
Jlara M3MOJI3BAaHETO HAa ypel WU MHCTPYMEHT, IPEHOPBUUTENHO €
YUUTENAT [ia 3all03HAae YYEHHULUTE ChC ChOTBETHMS ypel, C IPUH-
IUIa My Ha JeHCTBHE, TEXHWKaTa Ha Oe30MacHOCT M BAXHUTE H
JOCTBITHY 33 YYEHUIIMTE TEXHUUYECKH MapaMeTpH. 3a U3MepBaTeln-
HHUTE ypeIu TpsiOBa Ja ce pasriieaa MpeaBapuTeIHO U3MEpUTeTHaTa
CKaJla, CbOTBETHUTE MEPHH €IUHUIU U TEXHUTE KPaTHU. Ta3u MOA-
FOTOBKA U3IPaXkAa Y YUEHHLUTE MPEHU3HOCT, KOATO MHOIO I'bTHU €
pelaBamnia 3a TOYHOCTTa Ha HAONIOCHUETO M M3rpakaa y TAX Ha-
YaJHU YMEHHs 332 OpTaHM3UpaHe Ha IeJeHacOoYeHO HaOIlofeHne U
cb0MpaHe Ha HEOOXOANMHTE Ka4eCTBEHH JIaHHHU.

— Opranusupase Ha MapajerHo CpaBHEHHE B XO7a HA CaMOTO HaOIo-
JeHue. M3non3BaHeTo HAa METOJla Ha CPABHEHUETO, AKO SIBIICHUETO
WM OTIMTA TT03BOJISIBA TOBA, € JOOBDP IMOXBAT 3a OTKPOSBAHE W pa3-
[I03HABaHE Ha BayKHU NIPU3HALIU.

— HaGmonenneTo e 3aBbpIIEHO, KOTAaTO C€ OTTOBOPH HA MOCTABEHUTE
[IPEJBAPUTENHO BBIPOCH M C€ AaJ€ OT YUYECHHUIIUTE OMUCAHUE HA
mporieca, SBICHHETO WK e(eKTa, KOUTO € IeMOHCTpUpaH WX Ha-
OJIroaBaH.

e CnOpaHuTe upe3 HAOIIOJACHUETO KAUYECTBEHH JaHHM CIIY)KaT 3a OIpe-
JeTsIHE IPUITUKKUTE U PA3IMKUTE MEXIY U3ydaBaHUTEe OOCKTH U SBIIC-
HUsSI WK TSXHOTO CPaBHSABAHE C OmpejeneHu kputepuu. Jla ce ompee-
JM, Y€ J3JCHOTO SIBJICHUE € EJIEKTPOCTATHYHO 110 CBOS XapakTep, Ha-
[IpUMep, WK Y€ JACHCTBUETO Ha CUIIaTa Ha TPHEHE € MPUYMHA 3a [a/ICH
e(eKT, ToBa BeUe € IEMOHCTpAIisI Ha YMeHHUe 3a Kiacuuuupane. 3a
HEroBOTO (hOpMHpaAHE YUUTEIAT TPsOBa Na Ch3/AaAe YCIOBHS YUCHH-
[IUTE Ja ONMMCBAT HAOIIOAaBaHOTO M Jia OpTaHU3upa MoAxosmia dece-
I, 3a JIa C€ OTKPOSAT OCHOBHHUTE OTIMYHMTEIHU OENe3d Ha SIBICHUETO
nim o0eKTa.
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e [Ipu u3MepBaHeTO ce CpaBHABA JafeHa XapaKTepHCTHKa Ha oOeKTa
WIH SBICHUETO C ONpPENEJIEH €TaJIOH U CE€ OIpenels HeilHara CTOH-
HocT. To BKJIIOYBA CpaBHEHHE HAa HEHW3BECTHA BENMYMHA (JIBIDKUHA,
Maca, TeMmIepaTypa IUIoml, o0eM, Maca, TEeMIepaTypa, CHia, BpeMe,
SNISKTPUYEH 3apsJl ¥ JIp.) ¢ M3BECTHA TakaBa, IpHeTa 3a CTaHaapT. B
o0ydeHneTo 1mo (u3nKa BB3MOXKHOCTHTE TOBA Ja CE€ OCBINECTBH ca
JOCTaTh4YHO MHOTO. Morar fja ce mocovaTt HIKOW KOHKPETHH NPEenoph-
KH 3a OpraHM3HMpaHe Ha W3MepBaHe Ha (DU3MYHU BEJIMYHMHH, KOUTO Ca
CBBP3aHHU C TOCIEOBATEHOCTTa OT ACHCTBHUA Ha yYEHHKA IIPU H3-
BBPIIBAHETO Ha Ta3W ACHHOCT.

— Ha mbpBO MsICTO € HEOOXOAMMO Jia ce ONpeesI BeIMYMHATA, KOSTO
e ce M3MepBa, Jla Ce IPETOBOPAT EAMHMINTE H 3a M3MepBaHe —
KOM OT TSX ca B cucTeMa Sl 1 KoM 32 H3BBHCHCTEMHH.

— 3amo3HaBaHETO C ypela 3a M3MEpBaHE € BTOpaTa CTHIIKA, KOSTO
M3UCKBA HA YYCHHIWTE Jla Ce AajaT yKa3aHWs 3a TOBa, KaKBH Ca
BB3MOXHOCTUTC Ha yp€la, KaKBU BCJINYNHU U3MEPBA, KaKbB € HC-
TOBUST PabOTEH PEXXUM U Kak ce OOpaBH ¢ HETO.

— Baxxen MoMeHT e 3amo3HaBaHe ¢ H3MepBATEeHATA CKala. Y YUTEISAT
TpAOBa /1a IPUYIH YUECHHLUTE J1a pabOTAT ChC CKaIM HAa U3MEpBaHE
4pe3 CJeJHATa MOCIEI0BATEIIHOCT OT ACHCTBUS: ONpPEICIsIHEe €/IH-
HHULUTE MEPKH, B KOUTO C€ OTYHUTAT pe3ylaTaTHTe, ONpeAeNsIHe Ha
o0XBaTa Ha CKaJlaTa M OlpeJielisiHe CTONHOCTTa Ha €JHO JeICHHE.

— CHeMaHeTo Ha MOKa3aHHMs OT (QUM3MYECH HU3MEpBaTeleH ypex e
CBBP3aHO C JIB€ BA)XHM HM3WCKBAHWA: TOYHO IO3UIMpAHE CIHpsAMa
CKaslaTa, 0COOCHO aKo TS € ChC CTPEJIKa M B3eMaHE Ha peIIeHHe 3a
TOYHHUA MOMCHT Ha OTYUHMTAHEC, aKO MMa ITIOCTOSIHHH KoJIeOaHus Ha
CTpesKaTa, WIHM MU JUTHTAITHO OTYUTAHE HA YHCICHH CTOHHOCTH.
OO6sicHEHNEeTO Ha Te3U OCOOCHOCTH € 3aJBIDKCHHE Ha YYHUTENs IO
¢u3uKa U € BaKeH MOMEHT IpH (GopMHUpaHe Ha MIPABUIHU YMEHUS
3a paboTa ¢ M3MepBaTeIIHH YPEaH.

e I3rpakaaHeTo Ha 3aKJIIOYEHME € CIIOKHA YMCTBEHA JIEHHOCT, KOSITO
TIperoiara aHaiuu3 Ha pe3ynTatuTe U GopMyIHpaHe Ha TBBPICHHE C
IPUYMHHO-CIEACTBEH Xapakrep. @opMupaHeTo HAa TOBAa YMEHHE H3H-
CKBa YCHJIUS OT CTpaHa Ha Y4MTelNs 3a OpTaHU3UpaHe Ha IOoAXOondlla
Oecena ¢ yuyeHHUIMTE, IIPU KOSTO Ja C€ HACOUM BHUMAHHUETO UM KbM
OTKpUBaHE Ha NPUYMHUTE U CBBP3aHETO MM C IOCIEACTBHATA. TYK
00IUTEe MPENOPBKU ca HEYMECTH, 3aII0TO CTHIIKUTE NPU aHAIW3a U
CHHTE3a Ca CHUJIHO 3aBHCHUMH OT KOHKpETHHUs ciydail. BaxHo e na ce
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OTOENeXH, Y€ TIeAarOrMIecKOTO MaliCTOPCTBO HA YUUTENS Ce OTKPOsiBa
Hal-CUJIHO TP Ta3H JeHHOCT — (opMHpaHE Ha YMEHHE J1a Ce NPaBU
3aKIIIOUYEHHE.

KaTo 0CHOBHO Hay4yHO NpOIIECYaJHO YMEHHE MPOTrHO3HPAHETO € OT-
pakeHHE Ha eIHa OT OCHOBHUTE XapaKTCPUCTHKU HA HayKkata — Ja
MPOTHO3UpA SBJICHHUATA U Hporecute. OpMUPAHETO HAa TOBA YMCHHUE
npennosiiara HaIMYUeTo Ha TPaWHH M 33AbJIOOYCHU 3HAHUS Y y4YCHH-
LUTE WK MOHE TAaKHMBa, IOIYYCHHU OT JKM3HEHUsS UM ONHMT. EnemMeHTH
Ha TOBa YMCHHE MOTAaT Jla C€ M3rPajiT KaTo ce MOCTaBST Ha YUCHHUIIU-
TE MpPEeIBApUTEIIHO MPOOIEMHH BBIPOCH, CBbP3aHU C KpaiHUs pe3yJi-
TaT Ha HaOmoeHneTo. Ch3aBaHeTo Ha 3aralbuHOCT U CUTYaIHs, IPH
KOSATO Te TpsiOBa Ja OTrarBar KpallHUs Pe3yNTaT € MHTEPECeH MMOXBaT
3a ydeHunute. OOCHKIAHETO HA IPEIABAPUTEIHUTE MM OTTOBOPH U
CpaBHSIBAHETO MM C PEajIHUs pe3yJITaT € 100pa Bb3MOXKHOCT 33 yYHUTe-
Js 1a OPraHu3upa JAeHHOCTTA Ha YYCHULIMTE, TaKa 4e Te J1a ThPCAT 3a-
BHUCHMOCTH MEXAY IPUYMHHUTE U CICACTBHATA U KOHKPETHH OTHOIIIE-
HHUS MEXIy M3ydaBaHWTe BennunHU. [lo3HaBaHeTO Ha (HU3MYHUTE 3a-
KOHOMEPHOCTH € YCJIOBHE 1a ce GOpMHUpa y YUCHULUTE YMEHHETO 3a
nporHosupane. Te TpsOBa a Morar Aa NpeaBKAAT pe3yirara ot jaa-
JeHo (pu3uuHO sBIeHNE (MM J1a TO 0OSCHSBAT) KaTo ce ChoOpa3sBaT ¢
W3XOJHHUTE YCJIOBHS, IIPU KOUTO TO mpoTrda. OOGSACHEHNETO € CBBP3aHO
C MMPOTHO3UPAHETO, KATO MHOTO YECTO TO CE SBSIBA MPEAXOXKIALIO JIeH-
crBue. [IporHozupaneTo obaye He MpeAroNara HEMpPeMEHHO OOsCHe-
HHE Ha SBICHUETO.

KomyHukanusiTa € mpolecyalHO yMEHHe, 3a 4ueTro (opMupaHe
y4eOHHs TMpolec Mo (PH3MKa mpeaiiara MHOTO JOOPH Bb3MOXKHOCTH.
H3passBaHe Ha chOpaHaTa OT HAOJIOJCHHETO M M3MEpBaHeTO MH(MOP-
Marus TpsaOBa a ObJie MpeCTaBeHa BbB BUJ, TIOAXOIAI 3a MOJI3BaHEe
ot apyrute. ToBa MOXe J1a CTaHe upes:

— W3MO0J3BaHe Ha J[yMU W NPEJCTaBIHE HA Pe3yJNTaTUTE MUCMEHO WU
ycTHO. TeKCTOBOTO M3passBaHe Ipearnosara GopMHUpaHETo Ha Ipa-
BIWICH (pU3WYeH €3WK. ToBa € BakHA 3aqada, KOSATO YUUTEIT IO
(u3mKa MOXe J1a pelly Ype3 MOCIeI0BATEIIHOCT U ThpIleHHe. B m-
TepaTypaTa ChIIECTBYBa OMMCAHNE HA PA3IMYHA METOU U MOIXOJIH
3a (opMupaHe Ha NpaBwiicH Gu3nUueH e3uK [2].
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— Tunwyen HauMH 3a W3pa3sBaHE Ha 3aKOHOMEPHOCT IO (pH3MKA €
AQHAJIMTUYHUS — T.€. U3M0N3BaHeTo Ha ¢opmynn. Oile B OCHOBHHUTE
KJIaCOBE € BAKHO YUCHHUIIMTE Na YMEAT Ja 3alucBaT, YeTaT U CU
CIy)KaT ¢ TO3W crerududeH 3a ¢usukara e3uk. TyK MeXIynpea-
MeTHaTa Bpb3Ka C MaTeMaTHKaTa ce OKa3Ba pelllaBaiia. Y4uTessiT
He TpsiOBa Ja JOIMycKa Hau3ycTsABaHe Ha (opMyiH 1o (uszmuka 6e3
JIa ce pa3dupa TexHUS (U3MUCH CMHUCHI. Heroro 3agbiokeHHe e
TSAXHOTO Pa3sCHsBaHEe 4Ype3 pa3KpuBaHe Ha GU3MYHUST UM CMHCHIL.

— 3a ¢opmupaHeTo Ha TpaduUUHU YMEHHS OOYyYEeHHETO Mo (QH3UKa
mpeylara MHOTO BB3MOXKHOCTH. Bcwuku pasnenn Ha (u3mkara,
KOWTO HaMHUpaT MsCTO B y4eOHOTO ChAbpKaHHE Ipeyiarar J0C-
TaThYHO oOemeH rpaduueH martepuan. IlocnemoBarenHocTTa OT
JNEHHOCTH, KOUTO TOAIIOMaraT (OPMHUpPAHETO Ha TOBa YMEHHE ce
pasriexza B cie/iBaliara riasa.

3agaun \ A

» Kakso pasOupare mox mporecyanHu ymMeHHe? A IO MpoIecyalHd
Hay4YHH YMEHUs?

» U36poiite HHTpErpupaHuTe HayYHH IPOIECYaTHH YMEHUSL.

» Jlaiite mpumep 3a GopMupaHe Ha BCIKO €IHO OT OCHOBHHUTE HayYHH
IPOLIECYATHH YMEHHSA C MOJIXOAAII0 U30paH OT Bac (pU3MUYCH JIEMOH-
CTPAIIOHEH EKCIIEPUMEHT.

Opramnamm Ha 3aHATHETO

ITo BpemMe Ha 3aHATHE CTYAEHTHTE IUCKYTHpaT CBOETO pa3dbupaHe 3a
IpoIecyaTHuTe HaydHH yMeHHs. OOCHKIAT ce aKTUBHOCTHTE, KOUTO
Ouxa cromMorHaiu 1a ce ¢popMupaTr Te3u yMeHHs. Bceku cTyaeHT mon-
TOTBS IUIaH Ha YPOK, B KOMTO JETalIHO ONKCBA MPOLECYIAHUTE HAYYHU
YMEHHUsI, KOUTO e 1a (opMHpa U HauWHa, 10 KOKTO IIe TO pealtnu3upa.
CTyIeHTHTe CH pa3MEHST INIAaHOBETE U T'M 00CHXKIAT.
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2
Bbrnpocu, KOUTO ce 00CHKAAT HA 3AHATHETO 7 m

— 3amo Muciere, 4e ObJSIIUAT YUUTEN 10 (PU3UKA Ce HyXKJae OT 3HAHHS
3a IpOLECYaTHUTE HAyYHH YMEHUS?

— Mucnete i, 4e BAIIMAT CHCTYJACHT € ONPENeNHi MPaBHIHO M JIOC-
TaTBhYHO OOCTONMHO MPOLECYAIIHUTE HAYYHH YMEHHMS, KOUTO MOTaT Ja
ce (hopMupat B ypoK Ha Ta3u Tema?

— CrioMHATE JM CH KaK BAIIWAT y4WTeN Ho (Gu3nKa € GpopMHupan U pas-
BUBAJI TIPOLICCYATTHN HAYYHH YMEHHS y Bac, KOraTo OAXTe y4eHHIN?

0O0001IEHHE

Hayxkara u npernojjaBaHeTo Ha HayKa O3Ha4aBa MHOTO IIOBEYE OT HAYYHU
3HaHUA. C’bI].leCTByTa TpU HaIpaBJICHUA Ha HayKaTa, KOUTO Ca MHOI'O
BaXHH. [IBPBOTO OT TAX € chaBpKaHUeTO Ha HaykaTa. OCTaHANINTE ABE ca
METOJUTE Ha HayKaTa M HAaydHHUTE OTHOIIEHMSA. MeTomure Ha HayKa ca
CBBp3aHU C MPOLECYTaHUTE HAYYHU YMEHHs], KOUTO YYEHHUTE U3II0I3BAT B
Ipoleca Ha IpaBeHe Ha Hayka. ChINECTBYBAT Pa3iHyYHN KIAaCH(UKAIINH
Ha IIPOLECYaITHH Hay9YHH YMEHHS, €AHa OT KOWUTO I'M OIpesels KaTo oc-
HOBHHU (HaOmoJIeHUe, KiacupuIupaHe, U3MEpBaHe, 3aKIIOUeHHe, Mpo-
THO3MpaHe, KOMyHHKaNWsA) 1 HHTerpupaHu mpouecyarHu ymenus ((op-
MyJIUpaHe Ha XUII0Te3a, OTKPHBAHE Ha MIPOMEHINBHTE BEITNYNHH, OIHCa-
HHUEC Ha OTHOUICHUATA MCXKAY HNPOMCHIMBHUTE BCIWYMHH, OIMMCAHUEC Ha
eKCIIepUMEHTA, IPOBEXK/IAHE Ha EKCICPHMEHT, ChOMpaHe Ha JaHHH, Op-
TaHU3WpaHe Ha JaHHWTE B TaONMHIA WK rpaduka, aHaTU3WpaHe Ha JaH-
HHUTE OT M3CJIEABAHETO, ONpEAeIsIHe Ha NPHUYMHHO-CIICJCTBEHH BPB3KH,
KOHCTpyHpaHe Ha Mmojenu). OO0ydeHHeTo MO (H3MKa Ipeara MHOTO
J00pH BE3MOXXHOCTH 32 (hOpMHUpaHe Ha MPOLECYaTHUTE HayIH! 3HAHMS.

0.4
YecTo 3a7aBaHN BHIPOCH |

— Bcwukn nm mHTErpHpaHU TpOLECyaTHH HAayYHH YMEHHS
Morar ja ce popMupaT B 00y4eHHETO 1o (Hu3nKa?

— 3amo u3rpaxkIaHeTo Ha MpaBwieH (U3MYEH €3HK € MPOIeCyallHO Ha-
Y4HO yMeHwue?
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3a TONMLJIHHUTEIHO YeTEeHe

http://arapaho.nsuok.edu/~adams001/ProcessSkills.htm — Science Process
Skills
http://www.longwood.educleanvaimagessec6.processskills.pdf
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I'/TABA 4

CTATEI'NA 3A POPMUPAHE HA
OIIOPHU INPOLHECYAJIHU YMEHUA

Ilesn Ha 3aHATHETO

B pesynrar Ha 00y4eHHETO 10 Ta3u TeMa CTYICHTUTE IIie:

e Morar Ja JaBaT OIpEAETCHHE 3a CTpaTerus Ha IperojaBaHe, METOJ,
TEXHHUKA U CPEJICTBO HA MPENOJIaBaAHE;

® 3HAST KOM CTPATErHyu ca aKTUBHU M KakK J1a TH MOI0HpaT;

e Morar Jia paslno3HaBaT pa3IMiHU CTPATErHMH HA YUYEHE U MPErnojaBaHe
U 111 [T03HABAT PA3JINYHH TEXHUKH 32 TAXHOTO peaj3upaHe;

e Morar ja u30upaT MoAXoJsIaTa cTpaTerus 3a (opMHUpaHe Ha OMOPHU
IIpOLECyaTHU YMEHUS.

Onpezle.nelme 3a CTpaTerus Ha nmpenoaaBaHe

B [IunaxkTukaTta MOHSATHETO CTPATErys Ce M3IMOJ3BA B HAKOU CIydau KaTo
CHHOHUM Ha METOJ] WM TEXHHKA, a B JIPYTH KaTO HACOUYEHOCT, JCHHOCTH
W TIPOTIETypH, CBBP3aHU C MPEIMOJAABAHETO U YUEHETO C OpraHW3alus Ha
nporieca Ha oOydyenue [1]. Ilox crarerms ce pazbupa ,,AHIAMBHIyaJICH
HAYMH 332 OpraHM3MpaHe W HU3IMOJI3BaHe Ha OMpeielicH Habop OT yMEHUs
WM TEXHUKH C IIeJ MO-pallMoOHaATHO OBJI/sIBAHE Ha ompezesicHa HHpop-
Mallisl WM pelliaBaHe Ha eAWH WK IpyT npobieM”. YueOHUTE cTaTeruu
ca KOMOWHAIUS OT YMEHHUs, Ha0Op OT MPOIENypH, KOUTO YYALTUAT W3-
MOJI3Ba B 3aBHCHMOCT OT M3WUCKBaHUATA Ha AaneHa cutyanus [2]. Crare-
TUS € BCAKA JIGWHOCT WIIM OMHUT, KOWUTO YYUTENAT WM3T0M3a, 3a J1a WHTEP-
MPeTUpa, UIOCTPUPA WK CTUMYJIHpA YIEHETO. 3a Mo-e()eKTUBHO yUCHE,
VUUTENAT TPsiOBa Jla ThPCU CTPATETUH, KOUTO ca IICHTPHUPAHH KbM yde-
HHUITUTE U OCUTYPSBAT TPYIIOBa paboTa.
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HpI/ICMaMe, Y€ CTPATCruruTe Ca KOMIUICKC OT IOAXOOH, Z[eﬁHOCTPI, MCTOOHU
U TCXHHUKH, KOUTO CC M3IIOJI3BAT 3a Aa CC€ CTUMYJIMpa YUYCHETO U C€ I10-
MOT'HC Ha YUYCHHUIUTEC Oa IMOCTUTHAT HCJIUTC Ha O6y‘IeHI/Ie.

Merton Ha mpenoaBaHe € CHCTEMa 3a IUIaHUPaHe, IPOBEXKIaHe U OIeHS-
BaHe Ha ydeOHaTa mpakTHKa. Tol BKIIOUBA pa3BUTHE Ha IEJHTE, TBTH-
mjata W CpeAcTBa 3a IMOCTHUTAHETO MM W IPOIeAypa 3a OICHSBAaHE HA
e(eKTUBHOCTTA Ha y4eOHUS mpoiiec. MeToIbT € HauMHA Ha MPEToaBaHe,
BT, CHCIHMATHHA MpaBWia U MOAX0Ja KbM HM3y4aBaHETO Ha SBICHUSTA.
MeTonbT € ChUNTaHUE OT MHOTO TEXHUKH.

TexHUKUTE Ha IpenojaBaHe ca AEeTailsl oT mpoleca, ¢ KOUTO ce ochllle-
cTsiBa MeToja. IlpuMmep: JeMOHCTpalus, pa3xojaka B IOJIETO, cpela ¢
OTJICJTHU JINYHOCTH W HAYMH HEIOo Jia ObJie U3MO0JI3BaHO B Mpero/aBaHe-
T0. TeXHUKUTE Ha MpernoaaBaHe ca crelnupuIeH MOIX0/A Ha MpernoaBa-
HE, YIpaBJIsBaH OT yYUTENS W MOJYMHEH Ha IIeTa Ja IoMara Ha y4eHH-
[IATE J1a ydJar.

TexHUKHTE Ha peToaBaHe UMaT CIeAHUTE (PyHKINH
e JlaBar TexHH4YECKa HHPOPMAIHS;

e [loBuilaBaT Ha UHTEpPECA HA YUCHULIUTE;

e [lomaraT Ha y4eHHIUTE /1a YCBOAT HH(OPMAIIHATa,
e [IpaBsT yueHETO NO-NPUATHO;

e BnrouBaT aKTHUBHO U IIETTE CETUBA.

ITon yueGHO cpeacTBO OM MOTIIO Ja ce pa3dupa BCHUKO, KOETO € CPEICT-
BO Ha OoOyueHHe (KapTHHH, CXEMH, MOJICIH U JIp.) U MPEAMETUTE, KOUTO
JOITBJIBAT yueOHaTa cpea.

Bunose crpareruu 3a npenojasaHe U o0yueHue

Crpaterunre 3a IperofaBaHe U yyeHe OMBaT KIacH(HUIUpPAaHH KaTo ak-
TUBHM, BB3IPOU3BEXKIAIIM, H3CIEAOBATEICKH, aHAJIM3HUPALIH, IPOBE-
POBBYHHM, KOTHHUTHBHO EBPHCTHYHH, PENPOLYKTHBHH W IIPOJYKTHBHH.
Kato xputepnu ce mocodBa cTeleHTa HA CAMOCTOSITEITHOCT M MpoOiIeM-
HocT. Hampumep, penponyKTHBHHUTE CTpaTerMu BKIIOYBAT (DPOHTAIHO
IIperno/iaBaHe, IOCTaBsSHE Ha BBIPOCH, OOSCHSBaHE, MOBTOPEHHE, 3a-
TBBPJKIABaHE, CaMOCTOsITENIHA paboTa 3a penraBaHe Ha ydeOHO ITO3HaBa-
TEJHU 3ajauu OT yueOHuKa [1].
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AXTUBHHUTE CTPATCTHUU HA TPEIIOAaBaHe Ca:

— VHTeneKkTyaaHO MO-CTUMYJIMpPAIIH U Taka ca Mo-e()eKTUBHU 3a MpoIle-

ca Ha ydeHe;

— HpaBS[T nmoneca Ha O6quHH€ IMO-TIPHUATCH U 3aTOBA MOAABPIKAT MOTH-
BanusTa Ha YYCHULIUTE,

— Ilpeanarat BB3MOKHOCTH Ha YYCHHUITUTE Ja pabOTAT U Ja Ce pa3BUBAT
ChC CBOM COOCTBEH TEMIT;

— Hpe/:[naraT BB3MOXHOCT Ha YICHUIIUTC Ja pa6OTHT B CbTPYAHHUYIECCTBO,

— IloBumaBaT Ka4eCTBOTO HA OCHOBHHTE Hay4YHU YMCHUH.

Crparerunte Ha IpenoJaBaHe U yUeHe MOraT Ja ObJaT OIpeIeNIeHd KaTo
YUUTEN-IICHTPUPAHH U yueHUKo-IieHTpupanu (Tabmuma Ne2).

Tabauma Ne2. Bun cTpaTeruu Ha nperno/iaBaHe

Ot yunTe/-UeHTPHPaHa

&

KbM yuyeHnKo-ueHTpHpaHa

»

<«

Llenute ce mocTaBsT
OT YUMTENs IpeIBapu-
TEJTHO CIIOpe]| HyXKIH-
T€, KOUTO TOU € MH-
JEHTU(DHUIUPAL.

Bewnukyn yaenuim
TPBrBaT OT €JHO U3-
XOJHO PaBHHUIIE B
€/IMH U CHIIX MOMEHT.

IToBeueto oT pe3ynra-
THUTE Ca MPEABUIUMU
(cBBbp3aHu C LieNuTe,
IMOCTaBCHU OT yUUTEC-
JIsT), HO HAKOH pe3yJl-
TaTH 1e ObIaT HEeo-
YaKBaHU. Y YCHUIIUTE
3HAAT 3a [EeUTe Ipe-
BApUTEIHO.
VYuenuueckara nem-
HOCT 3a [IOBEYETO
AKTUBHOCTHU C€ KOHT-
poJiupa OT yuuTens.
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[lenute ce mocTaBsT
oT y‘leHI/IHI/ITe C I10-
MOIITa HA YYUTEIS U
ce pa3BHBAT IO BpeMe
Ha y4eOHUS mpoIiec.

VYuenunure ca BbBe-
JICHA B MHOKECTBO
AKTHBHOCTH II0 BCSKO
BpeMe, ChoOpa3HO
WHIUBUIYaTHATE CH

HY>KIH.



Pewennsra ce B3emar
OT Y4UTENs, KOUTO
YIPaXXHSABA KOHTPOI
HaJ paboTara U pemia-
BaT [IPEABAPUTEIIHO
HOCJIEI0BATETHOCTTA
Ha M3BBPIIBAHETO .
Vuurensar onpenens
KaKbB MaTepuan Tpso-
Ba J]a Ce IPEenojana.

Yuurenar oneHsaBa yc-
rexa Ha CBOUTE IIEJIH.

OTHOCHTEITHO MaJIKO
METOY Ha Iperoa-
BaHE U yYCHE ca U3-
non3BaHd. Te ca moxo-
paHu OT YUHUTENs Ch0O0-
Pa3HO HETOBHTE HACH.

VYuurensar ce npuema
KaTO JUIBKHOCTHO
JIHIIE, @ HEe KaTO JIHY-
HocT. OTHOLIEHHATA C
YYEHUIIUTE ca O(UIH-
AITHH.

YuuTensat noadupa u
CHa0/s1Ba C MaTepHa-
1¥ y9eOHUS Tporiec
KaTo pelIaBa Koe €
MTOJXOSAIIOTO.
VYuurensrT e peasa-
IIMsl aBTOPUTET U J1aBa
BUHATH ,,TPABIIHAS
OTrOBOD”.

VYuutensar o0scHsBA
CBOETO pElIeHHE OT-
HOCHO MPECTOSIIaTa
yueOHa padora.

Yuurensar oneHsBa
CIIOpE]I TOBA JAIIN
YUYEHUIIUTE Ca ChIJIac-
HH, Y€ YUATEIICKUTE
IEeJIH Ca CE€ U3IIbIIHU-
JIH.

Yuutensat nogdupa
METOJUTE ChOOpa3HO
CBOUTE pa3OHpaHus 3a
YYCHUKOBUTE HYKIIH.

Yuurensr ce npuema
KaTo JIMYHOCT, HO HE
KaTo 4ieH Ha rpymnara.

Yuutenar KOHTpoIupa
JOCTBIIa JO BCUUKH
MaTEpUaIN U PECYPCH.

YdauTensT ynpapisBa
yaeOHaTa JeWHOCTH 1
PBKOBOJIM YUCHHITATE
KBbM ,,IPABATHUS OT-
TOBOP.
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Pemenusdra ce B3emar
WM CaMo OT y4EHH-
LUTE UM CbBMECTHO C
YUUTENA. YUEHULUTE
OTIpeNIeIIAT MOCTIe0-
BaTEJIHOCTTA, B KOATO
IIe U3y9YaBaT yIeOHUs
MaTepHall.

VyeHunuTe olneHsIBaT
mpolieca Ha coOCTBe-
HOTO CH y4Y€HE CIIOpe
TOBA, KOETO Ca OTKPHU-
JIX ¥ KaK ca TO Hampa-
BHIIH.

VYdeHunuTe U yaure-
JIAT MOAOUPAT 3aeTHO
METOJIUTE Ha MPeTo-
JIABaHE U yUEHE.

YuurensrT ce nprema
KaTo JINYHOCT, HE KaTo
JUTBXXHOCTHO JIMLE.
JInuHKWTE OTHOIIEHHMS
C YUYEHHIIUTE CE pas-
BUBAT.

Yyuurenar e Bb3NpueT
KaTo €IUH OT MHOT'OTO
M3TOYHHIH Ha HH}O-
Manus, 10 KOUTO yde-
HULIUTE UMAT JOCTBII.
Mosxe na HiAMa ,,BEpEH
otrosop”’. Besko
MHEHHE € BSAPHO.



Yuurensar nocrass Yuurensar KOHTOJIMpa KOMYHI/IKaI_II/If{Ta u

WHAWBUAYAJIHU 3a7a- CTCIICHTA HAa NIHHUBU- MEKAYINIHOCTHUTE
YU, KOUTO YYCHUKDBT AyaJlHaTa U rpyrnoBata OTHOLICHHUSA Ca Cb-
HU3IIbJIHABA CaMOCTOA- pa60Ta. mEeCTBCHA 4aCT OT
TCJIIHO. YUYCHETO.

AKXTHBHHTE CTpaTeTny ca Te3H, IPH KOUTO IEHTHPHT Ha y4eOHHS Iporiec
B €/lHa WIK B JIpyra CTemeH ¢ (hOKyCHpaH BbPXY y4eHHKa. Taka ce och-
IECTABA U TAXHOTO MPEAHA3ZHAYCHUC — Ja MPEAOCTaBAT Bb3MOXHOCT Ha
YYEHUIINTE TIO-IIBIHO A2 M3ABAT CBOUTE CIIOCOOHOCTH M JKEJIaHHS.

N360pbT Ha cTpaTerus € caMo €IHO OT YCJIOBHSTA, KOUTO BJIMAT BBPXY
e(eKTUBHOCTTA Ha y4eOHUS TpoIIec.

Kak na ce noabepe edexkTuBHaTa CTpaTErUs?

[Ipu n360pa Ha edeKkTUBHA CTpaTerws € JoOpe Na ce Cra3BaT CICTHHUTE
YCIIOBUS:

W30panaTta crparerds TpsOBa Ja BKIIOYBA YYCHLIUTE KAaTO aKTUBHU
YYaCTHHIM B JeHHOCTTAa Ha 0Oy4eHHWe, fa UM Imomara Ja IpuaoOuBaT
3HAHMS, ]a Pa3BUBAT YMEHUs 3a 00CHKAaHe, OOMHUCISIHE U TpeleHKa
Ha IpeAoCTaBeHaTa UM HHpOpMAIHS;

VYueHumuTe y4ar 1o pa3pudHd HaYWHH (TPUTIOMHETE CH 3 OCHOBHUTE—
4pe3 CIyIlaHe, TJIelaHe U ABIDKCHHE) KaTO U3II0I3BAT Pa3IniHU CpPel-
cTBa. 3aToBa e 100pe /a ce M3MONI3BaAT MMOBEYe OT ABE CTPATETHH, KOH-
TO J]a aKTHBU3MpAT Pa3iM4HH JEHHOCTH, OCOOCHO ako TpsOBa Ha ce
(bopMHUpar 1o-KOMIUICKCHHU 3HaHUS,

VYaurenure TpsOBa MbPBOHAYAIHO 1A H30MPAT MO-TIPOCTH CTPATETHH U
IMOCTCIICHHO Jia TPpEMHUHABAT KbM ITO-CJIOKHH TaKHBAa,

Koraro e Bb3MOXHO ¥ HEOOXOAUMO B y4eOHHS IIPOIIEC a C€ BKIIOYAT
U pa3nyHK ayauoBusyanHure cpencrsa u MUKT;

PemaBamus ¢akrop 3a u3bop Ha eqHA WM Opyra cTparerus, odbade e
CBBP3aH C YUCHHLUTE, TEXHUTE CIOCOOHOCTH M MHTEpECH, Opos UM B
KJaca, yUuTeJIcKaTa KOMIIETEHTHOCT, CPEACTBATA, C KOMTO CE pa3Ioa-
ra, 10CThIla 10 pas3IMdIHU I/IH(bOpMaHI/IOHHI/I HU3TOYHUIIH.
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Crparerum, ocHoBaHU Ha u3noJ3Banero Ha UKT

IIpe3 nocneauute roaunn MHPOpMalmoOHHO-KOMYHUKAITMOHHUTE TEXHO-
norun (MKT) maBnm3aT Bce mo-akTHBHO B y4ueOHMs mporec. Kato xade-
CTBEHO HOB THII U3TOYHUIIM Ha HH(OPMAIIHS TC HANATAT HOBU USUCKBAHUS
KoM yuumenume no ¢usuxa [3], KOUTO MOrar Ja ce rpynupar Taka:

e llennTe Ha 0Oy4eHHETO THPIAT HOBO IpedOopMynIupaHe U HOBO IOJ-
peXIaHe, CBbP3aHO C U3TPAKIAAHETO HA CAMOCTOSTEIIHO NMPHI00HBaHE
Ha 3HaHNS;

e [lonbupanero Ha y4eOHOTO CHIBP)KAHHE INPH MYNTHMEAWHHUTE WU
XHUIIepMEeAUIHNTE pa3paboTku uMa crenuduyeH oonuk. To e cBp3aHo
C JO3MPaHEeTO M aJalTHpaHeTO Ha MH(OPMAIMATA CIPAMO ydeOHHUTE
eI ¥ € NMOAYMHEHO HAa CUCTEMATU3MPAHOTO CTPYKTYpHpPAaHE MU CHUC-
TEMHO OOHOBSIBAaHE;

e [IpomeHs ce xapakTepa Ha y4eOHHS IpOILEC B ITOCOKA aKTHBHU3UpaHE
pojiATa Ha Y4YC€HHKa W INO-CHUJIHO HHIWBUAYAJINU3UpPAHE Ha y‘{e6HI/I$I
npolec;

e [Ipm MacoBOTO pa3mpocTpaHeHHe Ha WH()OPMAIIMOHHHUTE IPOIYKTH
TBOPYECTBOTO Ha yUWTEJIS CTaBa OCHOBEH KPUTEPHUH 3a IpodecrHoHa-
Ha KOMIICTCHTHOCT.

Karo 1smo ¢ HaBmmzaneto Ha UKT B y4eOHUS mporiec ce MPOMEHST Oc-
HOBHUTE (DYHKIIMH Ha YIHUTEJIs N0 (PU3UKA U ce M3Tpaxaa HOB IpodecHo-
HaJlleH OONHK Ha YYHUTENSl — OpeaHu3amop, KOHCYAMAHM, CbBeMHUK U
NOMOWHUK.

3a ma pasrbpHE OIMPOKO TBOPUECKHUTE CH BE3MOXKHOCTH HPH H3IOI3BaHE-
TO HA MYJITHMEANITHN MPOJAYKTH B OOYYEHHETO 10 (HHM3HUKA, YIUTEIAT 10
¢u3nKa TpssOBa a € HAsACHO C TEXHUTE 00pa30BaTEIHUTE BH3MOKHOCTH.
W3bupane Ha cTpaTerus ¢ M3MOI3BaHETO HA MYITHMEANIHUTE 00pa3oBa-
TEITHH TPOAYKTH B 00yYEHHETO 1Mo (PM3HKA € CBBP3aHO C JUIAKTHIECKUTE
BB3MOkHOCTH Ha UKT. TaxHOTO ommcaHue OM MOTJIO Jja c€ OpraHu3upa
I10 HAKOJIKO KPUTEPHs — OTHOIIEHHETO Ha YUCHHUIINTE, OPraHN3anusITa Ha
y4eOHHMS MPOIIeC U TEXHHIECKUTE UM BB3MOXKHOCTH [4]:
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A) 0O OTHOMICHMUEC HA PA3BUTHCTO HA YUCHHKA,

IToBumaBa MoTHBaIMsATA 32 YUCHE;

AxTuBm3Hpa paboTaTa Ha YUCHHIIUTE B y4eOHHS MpPOILEC, KAKTO B
ypo4HaTa JefHOCT TaKka U IIPU CaMOCTOSTEIHATa MTOATOTOBKA;

3acuiBa WHTEpeca KbM (PU3UKATa M aCTPOHOMHUSTA;

[loBurraBa HayYHOTO HUBO HA MPECTABIHE HA YICOHUS MaTepHa;
PasmmpsiBa mo3HaHUATA Ha yYCHUIIUTE 32 CbBPEMHHHUTE MH(OpMAalH-
OHHH CPEJICTBA;

C’bS}IaBaT CC OJOMMBJIHUTCIIHU BB3MOKHOCTHU 3a Pa3BUTUC HAa MOIACITHUTEC
MPEICTaBY;

b) no otHomIeHNE HA OpraHU3aIMATa Ha YYeOHUS MPOIIeC;

Cw3maBaT ce YCIOBHS 3a MHAWBUAyalH3amus U IudepeHImays Ha
mpotieca Ha 00yJeHue;

[pemnarat ce JOMBIHUTEIHH BBH3MOKHOCTH 3a Ch3JlaBaHE Ha IPO-
ONEeMHH CHTYallUH;

OcurypsBa ce 1o0pa cucTeMaTu3anys Ha 3HAHUATA,

Opranusupa ce Obp3a IpOBepKa Ha XUIIOTE3a, MPEATIOKEHA OT YUCHH-
1HTE;

Peanmmsupa ce 6bp3a AMarHocTHKa Ha pe3yiTaTa OT Ipoleca Ha o0yue-
HHUE M Ka4eCTBEHA TECTOBAa MPOBEPKa (BHCOKAa OOEKTUBHOCT HA OICHS-
BaHe, BKJIFOUYBAaHE Ha Pa3HOOOpa3HHU 3ajauu, Obp3MHA HA IPOBEPKATa);
OcurypsiBa ce Bb3MOKHOCT 32 CAMOKOHTPOJL.

W3non3Bat ce rpaduvHu U TEKCTOBU PENAKTOPH 3a 0hOpMsIHE Ha pe-
3yATaTH OT MOCTaBEHA 3aJa4ya, AUAaKTHYECKH MaTepHall, IPe3eHTALHS
U M3roTBsIHE Ha pedepary;

3a mpoBexnaHe Ha 1a00paTOpPEeH U JEMOHCTPAIIHOHEH EKCIICPUMEHT.

B) 110 OTHOIMICHHUETO Ha TCXHUYCCKUTC Bb3MOKHOCTH,

B yueOHus mporec mo ¢usmka MoXe Ja ce BKIIOYBAa MOICTHpaHe Ha
IPOLIECH, KOUTO € HEBB3MOXHO Ja C€ OHArJeqsIT WM ca TPYTHO
BB3IPOU3BUINMH B PEATTHU YCIIOBHS;

OcurypsBar ce JOIIbJIHUTEIHU Bb3MOKHOCTH 33 OHAIJIESBAHE;
Peanmsupa ce u3MepBaHe W BU3yalu3alus Ha OBPO3MPOTHYAIIM MPO-
ecw;

[Ipennara ce moxpoOHO pas3riiexIaHe Ha OTACTHU MOMEHTH OT JI€MOH-
CTpanroHeH (pU3N9eH eKCIIePUMEHT;
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e TlIpemmarar ce ycjaoBHs 3a YCIIEIIEH MPEXO/] B MPEICTABSIHETO HA Kaye-
CTBEHH M3CJICJBaHHUS KbM KOJIMYECTBCHHU;

e CpKppIIaBa ce BpEeMETO 3a W3MBIHEHHWE HAa JCHHOCTH, CBBP3aHU C
o0paboTkara Ha HH(OpPMALHS;

e BBMOXHOCT 3a MpecTaBsiHe [MOJ] pasindyHa Gopma Ha HH(DOPMAIHS
(Tabnunu, rpad KK, PUCYHKH U T.H.)

EdexTuBHN cTpaTernu 3a pa3sBUTHETO HA HAKOH ONOPHM MpoLecy-
aJIHU HAYYHU YMEeHUsl

Karo onopHu nporecyaiHu yMeHus 1€ IIpUeMaMe Te3UM YMEHHs, KOUTO
ce popMupaT B 00ydeHHETO Mo (PHU3KKa B CPSAHOTO YUMIIHIIE U €a C 0CO-
OeHa Ba)XHOCT 3a yueHuka. Hue ce cnpsxme Ha HAKOM OCHOBHHU U HIKOU
UHTETPAIHU IIPOLECYalHU HAaydyHU YMEHMA W Ipeajgarame IMpUMEpPHO
ONMCaHue Ha JEHHOCTUTE, Ype3 KOUTO MoraT Ja ce u3rpaaar te. [lo3na-
BaHETO Ha Te3H JIEHHOCTH U Ha HAKOM TEXHH JIETAlIN € BayKHO Jla ce 3Hae
OT y4YHTENUTE, KOraTo M30MpaT MOAXOSIIA CTPATEeTHs 3a OpraHU3UpaHe
Ha 00y4YEHHUETO IO OIpeJIe/iCHa TeMa.

Ille pasrinename HauMHU 3a (GOpMUpaAHE Ha MPOLECYaTHU YMEHUS Y yde-
HHUKa Ype3 OpraH3upaHe Ha JeHHOCTa My NpH 0o0paboTKa M aHalIW3 Ha
JaHHHU, CHOPaHH OT EKCIIEPUMEHT U IPU YCBOSBAHE Ha (QU3MYHH 3HAHUSL.
@®opMHUpaHeTO Ha NPOLECYJIaHH HAYYHH YMEHHS € TSACHO CBBP3aHO C
XapakTepa Ha HayKaTa, HeHHaTa CTPYKTypa M oTHomeHus. Eto 3amo me
NPEIUIOKUM OIIPEICNICHa TIOCIEIOBATEIHOCT OT JCHCTBUS, KOUTO Yue-
HHUKBT U3BBPIIBA [0 PHKOBOACTBOTO Ha y4HTENs 32 GopMHUpaHe Ha 3HA-
HUS 32 OTACITHUTE CTYPKYTPHH €JIEMEHTH Ha (pu3ndHaTa Hayka [5].

llle oO0bpHEM BHHMAaHHE KOHKPETHO HA NEHHOCTHTE, KOUTO H3BBPIIBA
YYeHHKa TpH TaOJUYHOTO MPEACTABSHETO HA JIaHHH, MOJYYCHH OT €K-
CIIEPUMEHTA, MOCTPOSBAHETO Ha rpaduKka Bb3 OCHOBA Ha TOJYy4YEHHU
JaHHW W B3e€MaHE Ha NMaHHHU OT Tpaduka (YMEHHE 32 KOMYHHKAIWS U
knacudunupane), pabota ¢ TEKCT U HAKOW MHTETPUPAHU MPOLECYIaHU
YMEHUS, CBbP3aHU C U3y4aBaHETO Ha OTACIHUTE CTPYKTYPHH €IEMEHTH
Ha (U3NIHOTO 3HAHUE: PU3UYHO SIBICHIE, BETHNUNHA, 3aKOH, U (PH3UICH
npudop.
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IIpennarame Ha BHUMaHHMETO BH IIOCIENOBATEIHOCT OT ACHUCTBUSA, KOUTO
TpsOBa Ja M3BBPIIBAT YUCHUIIUTE 10 PHKOBOJCTBOTO Ha YUHTEINS 32 Ja
H3TPAIAT CbOTBETHUTE MIPOLECCYAIHU YMEHHUS.

TexXHUKH, H3MOJ3BAHU OT YYHTEJs 32 pa3BUTHE HA YMeHHe 32 CbOU-
paHe U 00padoTBaHe HA TAHHU

Cu0upaHeTo Ha JaHHU OT €KCHEPHUMEHT MO (M3HKA M TAXHOTO Ipel-

CTaBSgHE TAOMMYHO U TpaUYHO € BaXXHO YMEHHE, KOCTO YUCHHILHUTE

MMaT IIaHC A3 NpUIoOHAT upe3 o0ydeHneTo o ¢pu3nka. 3a 1a ce Gpop-

MHpa TO € MPETNOPHUYUTEIHO YUUTENAT Ja OpraHU3upa JCHHOCTTa Ha

YUCHUIIUTE B CJIeTHATA ITOCIIEIOBATETHOCT:

— IlpomecsT Ha crOMpaHe Ha JaHHW W3UCKBA OT YYEHUIUTE Ja OTTOBa-
PAT Ha MOCTABEHM BBIIPOCH WM CAMUTE TE Jla CH IOCTABAT BBIPOCH,
YUUTO OTTOBOP II€ MOJydYaT ype3 ChOMpaHe Ha MH(OPMAIUS OT €K-
CIIEPUMEHTA WM HaOJIOJeHUETO;

— Jla ce 3amo3HasT yYCHUIIUTE C METOAUTE 3a ChOMpaHe Ha JaHHU U Ja
ce OpraHu3ypa TAXHOTO yCBOSBAHE W IPHIIAraHe;

— Mla ce opraHusmpa IOBTOpEHHE Ha Mpolleca HAa ChOMpaHe Ha JaHHH
(axo e Bb3MOIXKHO), 32 Jla C€ OCUTYpPHU Ka4eCcTBO Ha JOKYMEHTAIUATA;

— [Ma ce opranm3mpa pasriexaaHe Ha JaHHUTE KaTo ce 0ObpHE BHUMAaHE
Ha CHIECTBYBAIIN IPUYNHHO-CIICACTBCHH BPB3H;

— Jla ce mOCTaBAT BBIIPOCH U 3a]laul, KOUTO Jla HAaKapaT yUYECHHLUTE Ja
(opMynHpaT n3BOJ Ha 6a3aTa Ha JOKA3aTEJICTBA.

TexHUKH, U3MOJI3BAHU OT YYHMTeJsl 32 pa3sBUTHe HA yMeHHE 3a rpa-
¢uuHO MpeacTaBsiHE HA TAHHU

Crnen yCHemHOTO MPOBEXJaHe Ha EKCIIEPHUMEHTA, JaHHUTE 32 ChOTBET-
HUTE BEJIMYUHHM C€ MOAPESKIAT TabumaHo. BaxkHo e na ce onpenenu Opos
Ha KOJIOHWTE Ha TaOJIWIaTa, KOUTO CHOTBETCTBAT HA BEIMYNHHUTE, KOUTO
Ce M3MepBaT M Te3W, KOUTO OCTABST MOCTOSHHHU IO BpPEME Ha EKCIIePH-
menTta. Crex ToBa 3a€HO C YUCHHUIIUTE CE TOCTaBs 3arjlaBUe Ha BCSKa
KOJIOHA — TOBA € 03HAYEHHETO Ha BEJIMYMHATA M CHOTBETHATA M €IMHMIA.
BaxHo e 5a ce 00bpHE BHUMaHKE BHPXY U300pa Ha TIOAXOIAIIA €TUHHIIA
HpI/I IIOITBJIBAHC Ha Ta6n1/1uaTa. OT y‘leHI/IHI/ITe C€ U3UCKBaA Aa IOIIBJIHAT
KOJIOHUTE C JJAaHHU KaTO BHUMABAT 3a CIMHUIIATA MSApPKa.
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[Ipn rpadmuHOTO mpencTaBsHe Ha Te3W BETMYHHHU ITBPBO TPsiOBa nia ce

YTOUHH KakbB TpsIOBa na 0bae BUABT Ha rpadukara. Haif-npoctusr ciy-

Yaii e Ha JIMHEeiHa rpaduKka. 3a menTa ce cras3pa clieHaTa I10CIe0BaTeN-

HOCT OT JICHCTBHS:

— Ormpenens ce KOs BEIMUUHA € apTyMEHT U KOS (PYHKIIHS;

— ApryMeHTBT ce HaHacs 0 XOpH30HTaIHATa Oc¢, a QYHKIHATA 1O Bep-
THKaJHATa 0C;

— Ha nBete ocu ce 03Ha4uaBaT BEIMIMHUTE C TEXHUTE CIUHUIIA;

— Quxkcupa ce Hynara;

— Hanacsr ce uncnennTe JaHHM OT TaOIHIATA;

— OrtaenHUTE TOYKH C€ CBBP3BAT C JIMHUSL.

I'padurure MoraT na ObIAT W3MOI3BAHM, 32 Ja C€ TMOTHPCH 3aBHCHMOCT
MEXKy IIPOMEHIIMBU U NOCTOSIHHU BEJIIMYMHU U MEXIY CaMUTE IPOMEH-
muBu. IlpencraBsHeTo Ha JaHHUTE B Ipaduka OCUTYpsiBa HATJICTHOCT,
KOSITO OW TIO3BOITMIIA /1A CE OTKPOAT 3aBUCHMOCTHTE U HECHOTBETCBHATA B
JTAHHUTE.

3a ;ma aHANMM3MpAT MONyYCHUTE NaHHH, YICHUIIUTE TPsiOBa Ja MOTaT U Ja
MHTEPIIETHPAT U aHATU3UPAT TpauKH.

YMenunero 3a rpauuHO TpeACTaBIHE HAa JIaHHH € CBBP3aHO U C W3-
BBPIIBAHETO HA NEHHOCT ¢ 0OpaTeH XapakTep — CHEMaHE Ha JIAHHU OT
rpaduka. 3a ga ce GopmMupa TOBa yMEHHE € NPEHOPBUUTCITHO YUUTEIAT
Jla opraHu3upa aKTUBHOCTTA Ha yYEHUIUTE, Taka 4e T€ Ja U3BBPIIBAT
CJeIHaTa MOCIEA0BATETHOCT OT JCHCTBUA:

1. IIpounTar 3arnaBueTo Ha rpadukaTa ¥ HAIAMNHUCUTE Ha OTJACITHHUTE JIU-
HUHM (WK JPYTH TEOMETPUYHH 00EKTH);

2. OmpenensT 03Ha4eHUITa Ha OCUTE;

3. OnpeznemsT eIUHUINTE, B KOUTO ca MIPEACTaBeHN (PU3NIHUTE BEJINYHU-
HU;

4. Ompenenst Buaa Ha rpadukaTa (Haii-decTo Ts € MTHHeWHa QyHKIN);

5. Onpenenar xapakTepHU TOYKH WIM YYaCTBLH OT rpaUKUTE aKo UMa
TaKUBa;

6. MaTpenpernpar qaHHWTE B 3aBHCHMOCT OT BHJa Ha rpadukara (mpu
JUHeHa Tpaduka — mpaBa MPONOPIHOHATHOCT Ha BEIUYUHHUTE);

7. IIpaBaT M3BOAM 3a 3aBUCHMOCTUTE Ha BEJIMYMHHUTE W aHAJIM3HpPAT IId-
JocTHaTa nHQpOpMAaIys, MoaydeHa oT rpadukara.
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TexHuKH, M3MOI3BAHH OT YYHTEISI 32 Pa3BUTHE HA YMeHHe 32 padoTa
¢ pu3nyeH TekcT

PaGotara ¢ TekcT mo ¢u3uKa € BayKHO MPOIECyaTHO YMEHHUE. Y UCHHITUTE,
KOUTO T0 MpPUTEKaBaT MMaT JOOPU MIAHCOBE J1a OpPraHM3HpaT YCIICIIHO
CaMoCTOsITeNHATa CH paboTa M caMOMOATOTOBKaTa cu. UereHeTo Ha (u-
3WYCH TEKCT UMa CBOUTE CHEIU(HKH, C KOUTO YICHUKBT TPsIOBa 1a Oble
3amo3HaT. Hskou OoT TAX ca cBbp3aHy C HATMYMETO HA MHOTO U Pa3IndHH
O3HAYCHUS Ha Pa3IUYHU (U3NYHHUTE BEIMYMHH, MPETPATKH KbM Tpadu-
KW, TaOJHIM, CXEMH, PUCYHKA W CHUMKH. HammumeTo Ha MareMaTudyHU
(hopMynu e Hail-xapakTepHUs Oelier 3a PU3NUHUS TEKCT. Y YUTEISIT TPsiO-
Ba Jla MOAMOMOTHE HM3TPAXKIaHETO Ha CHEIHATHH YMCHHS 334 YeTCHE U
pa3bupane Ha Qopmynn. B To3m ciywait MexaynpenMeTHaTa BpB3Ka C
MaTeMaTHKaTa € pelaBania.

dopmupaHeTO Ha yMEHHETO 3a paboTa ¢ TEKCT 3all04YBa OlIe B HAYAJIOTO
Ha U3y4aBaHETO Ha (M3HWKATa KaTo OTHAENCeH yueOeH IpeaMeT U € BaXHO
Jla TIPOABIDKH YCHBBPIICHCTBAHETO MY IIpe3 LENUs Kypc Ha oOydeHHe
Ype3 NMEepHOANYHO OpraHU3MpaHe B KJIac Ha YeTeHe Ha (PU3HNYCH TEKCT .

B nauaznoto 3a popMupaHeTo Ha TOBa YMEHHE CE U3I0J3Ba PEIPOTYKTH-
BCH I10 CBOsA xapaKTep METOA — qu/ITeJ'IHT HeTe (I)I/ISI/I‘IHI/ISI TEKCT U IIOKa3-
Ba KaK Jla Cce MHTEPIpETHpAT O3HAYCHHATA, (HOPMYJIUTE W TpaduKHTE.
To3u MeToa € MoAXOoAI 3a MaJKUTE KiacoBe. [Ipu mo-rojemMuTe yuyeHu-
oU € IIoAxXoadauio aa Cc€ ImocraBsT I/IHCprKI_[I/II/I KBbM YC€TCHCTO HaAa TCKCTA.
Te3n HHCTPYKIMH Jia BKIIOYBAT: BBHIIPOCH, HA KOUTO YUCHHUITUTE J1a OTTO-
BapsAT CJie[ MPOYMUTAHE HAa TEKCTa; 3amuc Ha (GOpMyIIH B TETPAAKHTE ChC
ChOTBETHATa 3a0eliekKa; YCTHO 0OsICHEeHHE Ha TpaduKa u JAp.

TexHUKH, U3MO0JI3aBAHU OT Y4YMTe/sl 3a M3rpakiaHe HA yMeHHUe 3a
H3y4yaBaHe HA OTJEJHHU CTPYKTYPHH eJ1eMeHTH HA GU3HMYHOTO 3HAHHUE

3a Qopmupanero Ha (U3UYHHN 3HAHUS, BKIIOYBALIN pa3TIeJaHUTE ITIO-
DOy SIEMEHTH, YIUTEISIT OpraHu3upa MUCIOBHATA JEHHOCT Ha YICHUKA
B OIIpeJiesieHa TTOCTIeIOBATETHOCT Upe3 MOCTAaBSHETO Ha BBIPOCH U yUeo-
HHU 337124 [5]:
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HpI/I N3Yy4aBaHCTO Ha (bPISPI‘IHO SABJICHHC!

N —

e A

11.

12.
13.

OHI/IH.ICTC BBHIIHU IPpHU3HAIU HaA ABJICHUCTO,

I[aﬁTe OIMUCATCIIHO ONPCACIICHUC (OCHOBaBa CC Ha BbHIIHHU MpPU3HA-
1K),

Hazosete ycnoBusiTa, Ipy KOUTO ce HaOr01aBa (MMPOTHYA) TO;

I[aﬁTe MIpUMCPHU 3a Ha6J'IIO,E[aBaHC Ha ABJICHHUCTO,

Ornuiere OMUTH, C KOUTO €€ IEMOHCTPUPA;

Ha3OBeTe BCIIMYHUHU, ITOHATHUA U 3aKOHHU, KOUTO OIIMCBAT SABJICHUETO,
ITocouere MCTOOH, YPE3 KOUTO CC U3CIICABA,

O06scHeTe SIBICHUETO Bb3 OCHOBA HA CHbBPEMEHHUTE HAYYHHU TEOPHH;
Vma nu Bpb3Ka Ha SBICHHETO C JAPYTHTE SBIEHHS ( pa3KpuBa IpH-
YUMHHO-CJICACTBCHUTC BPBb3KH HA SIBJ'IeHI/IeTO)?

. KakBo e mpakTHueckoTo NpHUIIOKECHUE HA SIBJICHUETO B OWTA, MPOM3-

BOJICTBOTO, TEXHHKATA.
Hazosere cityuau, B KOUTO SIBJIEHHETO C€ SIBSIBA BPEAHO, HE MOJIE3HO
33 4OBEKa;

Vma nu HauMHM 3a yrIpaBlieHHE X0JIa Ha SIBIICHUETO;

Hanpasere ncropudecka crpaBka 3a OTKPUBAHETO U H3CIEIBAHETO
Ha SIBIICHUETO.

[Ipu n3y4yaBane Ha PU3NYHA BETUUUHA:

et

Salg

KakBo e Ha3BaHMETO U O3HAUYCHUETO;

Paskpwuiite ¢pu3uuHUS CMUCHI Ha BenuuuHATa ( T.e. U3SICHABAHE Ha
BBIIPOCA KO CBOMCTBO Ha TeNaTa, SBJICHHUE WM ChCTOSHHE XapaKTe-
pU3Upa KONUIECTBEHO Ja/ICHAaTa BEJIUIHNHA);

Jaiite onpenenenue (cucTeMa OT XapakTepHH MPU3HAIIN);

3anmmrere (opMyrarta, U3passBalla BPB3KUTE H ¢ Apyru Gu3ngHH
BEJMYNHY;

Kakso e equHMIIaTa 32 H3MEPBAaHE U Pa3MEPHOCTTA Ha BENUYHNHATA;
Kaksu ca HaumHNUTE 1 ypenuTe 3a H3MEpBaHe;

[ToTbpcere ncToprUueckn cBECHNS 3a BbBE)XKIAHETO HA BEIHINHATA.

[Ipu n3y4yaBaHe Ha GU3NICH 3aKOH:

1.

2.

Koe ¢usuuHO siBieHHE XapaKTEepU3Upa 3aKOHBT U BPH3KATa MEKIY
KOM BEJIMYMHU pasriiexaa’?
Kaksu ca yciioBusTa 3a BAAMIHOCT Ha 3aKOHA?
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et

KaxBu ca rpanunure Ha MpUIOKUMOCT;

4. ®opmynupaiiTe 3aKOHA: CIIOBECTHO, TAOJUYHO, Tpad)XU4YHO, aHAIH-

TUYHO;

Upes KakBU OIUTH CE JEMOHCTPUPa BAIUIHOCTTA HA 3aKOHA;

6. JlaiiTe oOscHeHHEe Ha 3aKOHAa Ha 0a3aTa Ha CHBPEMEHHHMTEC HAyIHU
TEPOuH;

7. OmntaiiTe ce Aa paskpueTe QU3NIHUSA CMHCHI HA 3aKOHA B KadecT-
BOTO MY Ha KOJIMYCCTBCHa NpE€ACTaBa 3a NPUYHNHHO-CIICACTBCHUTC
BPB3KU MCKAY ZIBA UJIM IMOBEYUC THUIIA ABJICHUA,

8. [laiite mpuMepu 3a M3MOJI3BaHE HA 3aKOHA B NpPaKTHKaTa, BKIHOYH-
TEJIHO U 32 HAyYHH IIPEIABHKIAHMNS,

9. MW3nomn3BaiiTe 3aKOHA KaTo CPEACTBO 3a YIIpaBieHUE U HAYYHO Ipe.l-
CKa3BaHe;

10. HamepeTe UCTOpUUYECKH CBEAEHMS 3a OTKPUBAHE HA 3aKOHA.

9]

[Ipu n3yvaBane Ha pusmyeH npubop:

1. KakBo e Ha3BaHUETO U MpeIHA3HAYEHUETO Ha ypeaa;

2. Omumrere BHHITHAS BUI U OTIHIATEIHUTE MYy O€le3u;

3. KakBo e cxeMHOTO 03HAYEHHE;

4. KakbB e mpuHIMNA Ha JCHCTBHE;

5. Omnuiiere OCHOBHHTE YaCTH U TAXHOTO MPEIHA3HAYCHHUE;

6. HWwma nu mpaBuna 3a pabota ¢ ypena;

7. KakBo € IpuIoK€HUETo B HayKaTa, TEXHUKATa U IpaKTUKaTa.
3amaun

> KakBa e mpwinkaTa U pasiukata MEKIy CTpaTerus, Me-
Ton U TexHuka? JlaiiTe ompesenieHue 3a BCIKO €IHO OT TX.

» M30poiiTe HAKOW CTpATEruy U METOIM Ha mpenogaBane. OOsiCHETe TT0-
OJpOOHO 10 Ball H300p HAKOU OT THX.

» Kowu ca kputepunte 3a u300p Ha eheKTUBHA CTPATETHUs Ha MPEo/IaBa-
He? TpsOBa M yUUTENAT A W3ION3Ba IOBEUE OT €IHA CTPATETHS B
eIMH ypOK?

» KaxBu m3uckBanus noctass usnonszBanero Ha UKT mpen yuurenure?
Kaksu ca mumaktmdaeckure Bp3MoxHOCTH HAa KT B 00ydeHmero mo
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¢ms3uka? KakBu ca BE3MOXKHHUTE MoAxoaW 3a m3nonsBaHe Ha MKT B
Pa3NUYHU TUIIOBE YpOIu?

» Onwuiere Bb3MOKHUTE TEXHUKH 38 (GOPMHpaHe Ha MPOLECYaTHO yMe-
HHUE y YYEHHIUTE 32 MOCTpOsiBaHE Ha rpad)uKka W CHEMaHe JaHHH OT
rpaduxka.

» KakBu ca Bp3MOXKHHUTE TEXHHWKH 32 (popMmupaHe Ha yMEeHHE 3a M3yda-
BaHe Ha (PU3UYHO SIBJICHHE, BEIMYNHA, 3aKOH U ypea?

Opranu3zanust Ha 3aHATHETO

") s

Crynenture OOCHXKIAT IOCTaBEHUTE MM 3aJadd MU pasriexiaT IUIaH-
CIICHApUUTE Ha pa3paboTeHHuTe OT TX yporw. KoMmeHTHpAT ce Te3u Mo-
MEHTH, B KOUTO Ca OMHMCAaHU TEXHUKUTE 32 (opMHUpaHe Ha Pa3IMYHU MPO-
LIECYaJIHA YMEHHUS.

5,

B'I)l'[pOCI/[, KOHUTO Ce 06C’]))K}]aT Ha 3aHATHETO 6

— H306epete TeKCcT OT y4eOHHMK O (pH3HKa 3a CPEAHOTO YUWIHIIE U 3a-
MIUIIETe HHCTPYKIIUH, C KOUTO J1a OPraHU3MpaTe CAMOCTOSTEIHOTO He-
TeHe oT yuenunure. (Ykazanue: Omnpeznenere odbemMa Ha TekcTa U (op-
MYJIHpalTe KOHKPETHH BBIPOCH, OTHACSIIM CE€ 10 (U3UYHOTO MY
ChIBpXKaHE.)

— Jlaifre KOHKpeTeH mpuMep 3a GopMEpaHe Ha 3HAHUS 332 U30paH OT Bac
(GU3MYCH 3aKOH, M3y4aBaH B CPEJHOTO YYMJIMIIE, KaTO H3IOJI3BaTe
IpeUIoKeHaTa Mo-rope OpraHu3alys Ha YMCTBEeHaTa JACHHOCT Ha yde-
HUKA.

0O0001menne

Crparerunte ca cOop OT MOAXOH, TEHHOCTH, METOIN U TEXHUKH, H3TIOJ-
3BaHU 3a CTUMYJIHpPaHE Ha MPEINOIaBaHeTO M YUEHETO W 3a TMOJIOMAaraHe
Ha TIOCTUTAHETO Ha IeNIi Ha oOyueHne. MeTobT € HAUMHBT Ha Mpernoja-
BaHe, IIBTAT, CIIEIMATHUTE MPaBUIa U CIIOCOOH, Ype3 KOUTO C€ OCHINECT-
BSIBA CTpaTerusiTa Ha MpemnojaBaHe. MeToapT € ChYWTaHWE OT MHOTO
TeXHUKU. TeXHUKHUTE Ha MpenojiaBaHe ca JETalIi Wi MPOLEIypH, Ype3
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KOHUTO METOABT ce ochlmecTBsiBa. CTpaTerMuTe Ha NperojiaBaHe W Ha
YUeHE MOTraT Ja ce KIaCU(PUIIUPAT KaTO aKTUBHH, PEPOAYKTHBH, U3CTIC-
JIoBaTeJICKK | Jp. PerraBanus (aktop 3a m300p Ha eTHA WK Apyra cTpa-
TErHs € CBBP3aH C YYCHHIIUTE, C TEXHHUTE CIIOCOOHOCTH W HMHTEPECH, C
Opost UM B KJlaca U ChC 3aj7avara Te Ja ObJaT aKTUBHHU YYACTHHUIM B JCH-
HOcTTa Ha oOyuenue. Brimousaneto Ha MKT B yueOHUA mporiec mpome-
HAT XapakTepa My W ompenens nu300p Ha ChOTBEeTHA cTparterus. dopmu-
paHeTo Ha MpollecyaTH! HAYYHH YMEHHUS KaTo chOMpaHe W oOpaboTBaHe
Ha JIaHHU U FPaQUIHOTO UM MPEICTABSHE ¢ CBHP3aHO C KOHKPETHO Opra-
HU3HpaHe JIEHHOCTTa Ha yYeHWIIHTE. HAKOM MHTErprpaHy MpOLeCyaTHH
YMEHUs, CBbP3aHU C M3Y4aBAHETO HA OTICIHHUTE CTPYKTYPHU CIEMEHTHU
Ha QU3NYHOTO 3HaHWE ((PU3MYHO SBJICHUE, BETUYMHA, 3aKOH, U (PU3NYCH
npubop) MoraT ja ce GopMHpaT KaTo ce OpraHH3Mpa MHUCIIOBHATA JICi-
HOCT Ha YYEHHUKa B OIpe/IesieHa MOCIe0BaTEIHOCT.

)

|

YecTo 3a1aBaHU BBIIPOCH $

— Tps6Ba M HAUMHACIUAT YUYUTEN Ja MpoOBa pa3iINMyHU CTPATETHH Ha
mperogasae? He e nm mo-moOpe ma 3amodHe caMo C  yUHUTENo-
[EHTPUpPaHa CTpaTeTus?

— He oTHema M MHOTO BpeMe H3IMOJI3BAHETO HA CTPATErHs, MPH KOATO
VUSHHUKBT € aKTHBHO JeUCTBANIHA CYOEKT B Iporieca Ha o0ydeHue?

3a TONBJIHHUTEIHO YeTeHe

http://www.aea267 k12.ia.us/cia/index.php?page=teaching_strategies# —
teaching strategies

http://www.ala.org/ala/aasl/aaslpubsandjournals/slmrb/slmrcontents/volu
mel1998slmqo/carey.ctm#Top#Top - skills
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I'JIABA 5

IHHJIAHUPAHE, OPTAHU3UPAHE
U PASBUTUE HA ITPOEKT
3A AKTUBHO YYEHE

Iesun Ha 3aHATHETO

B Kpas Ha 3aHATHUCTO CTYJCHTUTEC LIC:

Morar Jia Ae(pHHUpAT aKTUBHO y4eHe;

MI03HABAT XapaKTEPUCTUKUTE HA aKTUBHOTO YUEHE;

3HASAT TPYAHOCTUTE U NPEUKUTE NIPe]] aKTUBHOTO YUEHE;

Morar Jia u30posiBaT Bb3MOXKHHU CTPATETHH 32 aKTUBHO yUCHE

3HASAT 0OCOOEHOCTUTE Ha CTPATETHHTE 32 aKTUBHO yUEHE;

U3II0JI3BAT CTPATETHUTE 32 aKTUBHO YUE€HE, 3a /1 IOATOTBSIT CBOM IMPOEKT
Jla U3M03BaT CTPATEruH 3a aKTUBHO y4YeHe B paboTaTa CU C YUSHUIH
YUEHHLUTE L€ IPUIIaraT CBOUTE 3HAHUS U yMEHMs IIPH IOArOTOBKATa
U U3HACSHETO Ha YPOLH.

Omnpenesienns 3a aAKTUBHO y4eHe

Kaxro MHOTrO TEPMHUHH, U3IIOJI3BAHU 34 OITMCAHUC Ha IpolecCa Ha IIPEIIo-
JaBaHEC M 3a aKTUBHOTO YYCHE Ca JAaJACHH pa3IMYHU ONPCACICHUA. Cnez[-
BalllATC LIUTATU Ha ONPECACIICHUA NpeaiaraT pa3IniucH IOIJICA BBPXY
CbAbPKAHHUECTO HA TCPMHHA ,, dKTUBHOTO yque”.

»AKTHUBHO yd€HE” € HaKpaTKO Ka3zaHo, JIEWHOCTTa Ha YYCHUIIUTE B
KJIaCHAaTa CTasl, KbJIETO HAH-4eCTO MACHBHO CIYMIAT MHCTPYKIIUUTE HA
yuntens. To BKIIOYBA CIyMIaHE, KPAaTKO MHCAaHE HA YIPaKHECHWS,
KOMIUIEKCHU TPYIOBH 3aHMMaHHWs, y4acTue B Oeceu U JTUCKYCHH,
gpe3 KOUTO CaMOCTOSITETHO CE€ TOJTOTBAT 3a OMpEJIETHA ,,peaTHa KH-
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TeWCKa CUTYHUS  WIIM 3a PEIIaBAHETO HAa HOB 3a TSIX MPOOJIEM.
http://www.texascollaborative.org/activelearning.htm

AKTHBHO y4eHe € TOBa, IPH KOETO aKTHBHO C€ ThPCH MHEHHETO Ha

y4amurte ce. KoHCTpyupaHUTe 110 TO3M HAauMH 3HAHMATA Ca J0CTa MO-

KaueCTBEHH, B CPABHEHHUE C TE3U, KOUTO Ca MACHUBHO TOJIYYCHH, WIH O-

JYYeHU OT >KU3HeHUs onutT. CTUMyIHpaHe Ha aKTHBHO YUCHE 03HAYaBa!

— Jla ce o4akBa U IIEJICHECOUYCHO J]a CE€ ThPCH YYCHHYECKOTO y4acTHe
B IGHOCTH B M M3BbH yUIIIHIIE;

— HW3roTsiHe Ha MPOCKTH, NP KOUTO YICHHUIIMTE MPHIAraT CBOUTE
3HAHUS U YMEHHUSL,
http://www.myacpa.org/pub/documents/taskforce.pdf

»AKTUBHOTO ydeHe” € Hemo IOoBeYe OT TOBAa YUCHHIIUTE CaMo Ma
CITyIIaT JIEKIIMOHHO MTOJHECCHUs YPOK Ha yuuTeist. Te ca aKTUBHH 1O
BpeMe Ha ypoOK, BKJIIOYBAT ce B OecenaTra, OTKpHBAT, oOpabOTBaT U
[pujarar morydeHata HH(popManusaTa. AKTHBHOTO YY€HE ,,IIPOH3IIH3a
OT JIB¢ OCHOBHH JOIYCKaHWA: | — 4e yUeHETO € IO MPHUPOAa aKTUBHO
yCWIME U 2 — Ye pasIMdHUTE XOpa ydaT Mo pasnudeH HauuH~ (Maiiep
u Jlxonc, 1993). M3cnenpanusita mMoKasBaT, 4e yU4E€HETO € YCIICITHO,
KOTaTO YYEHHIIUTE ca BHBEICHH aKTUBHO B Hero. Hapen ¢ ToBa obaue
He TpsOBa ga ce 3a0paBs, 4e JEKIUATa CHIIO UMa CBOSTO MSCTO B
y4eOHHS TIpoIleC U, 4ye He OMBa Ja ce OpraHu3upa aKTHBHO YYCHE W3-
BBH CBABPKAHUETO W IICTHTE, ONPENCIiCHH B yIeOHHTE TOKYMEHTH.
EnemeHnTuTe Ha aKTUBHOTO Y4€HE ca TOBOPEHE M CIIyLIaHE, MHCAHE U
YeTeHE, Pa3ChXKICHHUE U IIPUIaraHe.

Silberman, M. 1996 (Active Learning: 101 Strategies to Teach Any
Subject). Koraro ydeHeTo € akTHBHO, YICHHUIUTE U3BHPIIBAT ITOBEYETO
oT paborara. Te U3non3BaT CBOS YM ... H3y4aBaT WJEHU, pelIaBaT Mpo-
0JeMu ¥ TpuiaraT ToBa, KOETO ca HayYWiId. AKTUBHOTO YUeHe € 3a0aB-
HO, M3MCKBAIIO, U JIMYHO aHTQKHUPAIIO... 1a CE€ Y4U HeIo Jo0pe, ToBa
IIpeAmonara To Jia ce uye, J1a ce BU/H, 1a Ce IIOCTaBAT BbIPOCH OTHOCHO
HETO U Jia ce TUCKYTUpa ¢ ApYyruTe. BBIIpeku BCHYKO YUCHHUIUTE CE HY-
KAAsIT Aa ,,[paBAT — Ja MpecMsTaT Hellara caMmu, Ja JOCTUraT 4pe3
IIPUMEpPH 10 3HAHUETO, ja PA3BUBAT YMEHHUS U J1a OLIEHABAT...

Glasgow 1996 (Doing Science): AKTHBO 00yJaBaHUTE €HEPTUYHO CE
CTPEMSAT Ja TI0eMaT MO-TOJsIMa OTTOBOPHOCT 32 COOCTBEHOTO CH 00Y-
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yenue. Te B3eMar Mo-AMHAMHYHA POJISI B PEIIABAHETO HA BBIIPOCH 32
TOBa, KAKBO T¢ CE HYXXIAAT Ja 3HAsT, KAKBO Te TPsAOBa Ja Morar aa
[paBsT U Kak Te TpsOBa fa ro mpaest. TsxHaTa poisi ctaBa Bce I10-
OTrOBOPHA P CaMOOOPA30BAHUETO U 33 U3TPAKIAHE HA MOTHUBAIIUATA
3a caMo00pa3oBaHKe, KOETO € OT TOJIIMO 3HAYCHHUE CJie]] MPUKITIYBa-
HE Ha 00yYEHHUETO.

Modell and Michael 1993 (Promoting Active Learning in Life Science
Classrooms) Hue onpenensiMe cpenaTa 3a akTHBHO YUeHE KaTO TaKapa,
TP KOSITO YUCHUIINTE Ca OKypPa)KaBaHW CaMOCTOSITENHO Ja C€ BKITIO-
yaT B Tpolieca Ha M3TPaKIaHe Ha TEXHUTE COOCTBEHH YMECTBEHH MO-
Jend (3HaHUs) oT MHQOpMaIUATa, KoATo ce npunodmwm. Karo moms-
JTHHUTEITHA YacT OT TO3W aKTHBEH IPOIIeC, YICHUIIUTE TPSOBA IMOCTOSH-
HO JIa M3MPOOBAT BATUIHOCTTA HA KOHCTPYUPAHUS MOJIEIL.

Davis TAC Handbook: AKTHBHOTO y4eHe € MOJXOJ 3a Y4YCeHEe, KOHTO
ompejess pojsATa Ha yYEHHUIIUTE KaTo ,,co0CTBeHW yuutenu . He 3a-
OpaBsiiiTe, Ye TOBA € CaMO MOJIXOJI, HE € METOL.

Hamupanero Ha yuyeOHa cTpaTerus, IpU KOSTO YUCHUIUTE C€ BKIFOU-
BaT MOBeYe B y4eOHUS MpoLeC — TOBA ce pa3dupa Karto ,,aKTHBHO y4e-
ue”. iesita 3a akTHBHO ydYeHE Ce pa3BUBA IIPE3 MOCIEAHUTE HIKOIIKO
TOAWHHM ... MEXIY KOTHUTUBHHTE MCHXOJIO3H, KOUTO 3a0essi3BaT, 4e
YYEHETO MPOTHYa MO-J00pe 4pe3 ColualHa aKTHBHOCT M I0-MaJIKo
KOMIIETCHIIMU. 3a OCHIIECTBIBAHETO HA aKTUBHOTO YUCHE CIIOMAaraT
Pa3IMYHU METOMH, IPU KOUTO YYEHHI[MUTE PabOTST 3a€JJHO B U U3BBH
KJ1ac, KaKTo U 110 BpeMe Ha YPOK.
http://www.iastate.edu/general/Inside/1996/1101/facForum.html

PeaBariaTa oTroBOpHOCT 32 00Y4EHHETO CH OCTaBa y caMus o0yda-
eM, J00poTO TpernojaBaHe OKypaXkaBa YYEHHIMTE Jia I0JIarar Io-
rOJIIMO YCHJIME, J[aBa BB3MOXKHOCT 3a IPOBEpPKA HA PE3yATATHTE OT
Y4YEHETO M CBOOOJAa B y4eHEeTO. AKTHBHOTO Y4YCHE € aHTaKHpaHe Ha
camMusi oOydaBaH IIOCPEJICTBOM BB3MOXKHOCTUTE, KOHMTO THpeJyiara
yueOHHs MaTepuai. B kiacHarta cTasi, yYHTENSAT MPEro/iaBa Ha YUCHH-
[UTE Kak ja AeiicTBa, 3a Ja MOCTUTAT LENUTE CH 4Ype3 KOHTEKCTa Ha
ydeOHaTa quciuIuinHaTa. ToBa BOJM A0 MpepasnperelsHe Ha y4eOHu-
TE OTTOBOPHOCTH MEXKAY YICHHUIIUTE U YIUTEIS.
http://ublib.buffalo.edu/libraries/projects/tlr/active.html
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e AKTHBHOTO yueHe He € HoBa uuaesd. Ts mpousiusa ome or CokpaT u
npuao0MBa TOISIMO 3HAYCHUE CpeJl MOJIEPHUTE Tenaro3u kato JkoH
Hron. U cera, ako ce BriiegaMe B MHOTO KJIACHU CTaW, HUE ¢ BUANM,
ge cMe 3a0paBWIIM, Y€ YUEHETO IO MPHUPOAa € aKTUBEH Iporec. To
BKIOYBA IMOCTABSIHETO HA YUCHUIIUTE B CUTYallUsl, KOSATO TH MPUHYXIa-
Ba JIa YeTaT, TOBOPSAT, CIIyIIAT, 1a MHUCIAT 33JBJIOOYCHO U 1A THIIAT.
JobOpe mogHeceHaTa JIEKIUs € MoJie3Ha M TO He PSAKO, HO MUCICHETO
Ha YYCHHUIIUTE MIPHU Hesl € Ha TO0-HUCKO PaBHUIIIE, 3all0TO OT yYCHHKA
ce M3UCKBa caMo JIa CITyIIa ¥ 3alKCBa Ha pbKa. AKTUBHOTO YUCHE I10-
CTaBsS aKIEHT BBPXY TOBa KaK Ja OBJe OpraHM3UpaHO YUEHETO OT
CTpaHa Ha caMusi o0y4aeM M OCHTypsiBa BB3MOXKHOCT 32 IO-BHCOKO
paBHHUILIE HA YMCTBEHA AEHHOCT.
http://edweb.sdsu.edu/people/bdodge/active/ActiveLearningk-12.html

e Yecrto mbTH TEpMHUHA ,,aKTUBHO YYEHE  CE€ CBbpP3Ba C MHTYMTUBHO
pazbupaHe, OTKOJIKOTO C TPUETO OINpeaeneHne. MHOro y4uTeNu moj-
IbpKAaT MHEHHMETO, Y€ IPOLECHT HA yUEHE IOHAYal10 € aKTUBEH IIpo-
LIEC OT CTpaHa Ha yYEHULIUTE, Thil KaTO T€ ca aKTUBHU, JOKATO CIIylIaT
IIPEJCTaBsSHETO HA y4eOHMA MaTepHal OT y4uTels B Kiac. AHaIU3BT
Ha JIUTepaTypara, CBbp3aHa C TO3H IPOOJIeM ITOKa3Ba, Ye YUCHUIUTE
TpsOBa Aa MpaBAT HEILIO MOBEYE OTKOJIKOTO CaMo JAa CIyIaT: Te Tpso-
Ba Jla YeTaT, MHUIIAT, JUCKYTUPAT WM Aa ObJaT BKIIOYEHH B pellaBa-
HEeTo Ha mpoOseMu. 3a a ObAaT aKTHBHO BKJIIOYEHH B yYEOHHUS IPO-
1ec, yUYCHUIUTE TPAOBa J1a ca aHTaKHPaHU 33 pelIaBaHe Ha MUCIOBHU
3a/la4y Ha BUCOKO PAaBHHUIIIE UPE3 aHAIMU3, CUHTE3 U OLiEHsIBaHe. B To3u
KOHTEKCT, C€ IIpeJIara CTpaTerus 3a OpraHu3MpaHe Ha aKTUBHO y4CHE
Yype3 BKJIIOYBAHE HAa YUYEHULUTE IIOCPEICTBOM HHCTPYKIUM KbM aK-
THUBHA JIEHHOCT — J]a HANpaBsAT HEIo, 1a OOMHCIAT KaKBO U Kak Ja To
Hanpassrt. http://www.ntlf.com/html/lib/bib/91-9dig.htm

e [lenta Ha aKTMBHOTO y4YeHE € Jia JaJ¢ Bb3MOXKHOCT Ha YYCHHUIIUTE JIa
HMHTETPUPAT HOBOIMOIYyYeHAaTa HHPOPMALIUS C MTOHATHATA WK MOJIEIHU-
TE B MUCJIOBA CXEMa, IOCPEACTBOM U3pa3siBaHe, MPOCIyIIBaHE U NpaK-
TUTyBaHe. 3a Jla ce aKTHBHUpa JEHHOCTTa Ha YYCHHUIIUTE MOXE Jia ce
M3M0JI3BaT METOJM Kato ,,0peHHCTOPMUHI”, TUCKYCHsl WK pabora B
MaJIKi rpynu. VHIMBUABT MOXKE [1a TPyla OMUT 332 aKTUBHO Yy4Y€HE
Yype3 U3rOTBSHE HA JOKJIAAM, MACMECHU YIPAKHCHHS, MHIMBUIyaTHA
paboTa win paboTta BbpXy IPOSKTH.
http://www lib.utexas.edu/is/publications/active.html
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e TloBeyeTo y4YCHHMIM MPEKApBAT BPEMETO CH B YYWIUINE B MACHBHO
CIIyILIIAHE KaTO OT TAX CE U3UCKBA Jia 3allOMHSAT MHGOPMAIMITA WIN 1a
M3M0J3BAT crieluUYHK aJrOpUTMH 3a pelliaBaHe Ha 3aiaun. B cpena
HA aKTUBHO Y4Y€HE, YUCHHIUTE Ce OKYpakaBar Ja Cce BKIIIOYBAT B MPO-
1eca Ha 00y4eHHue U Ja u3npoOBaT yMCTBEHUTE CH MOJETH OT 3HAHUSI.
B TakaBa y4eHHKO-OPHEHTHpAHA Cpeja, YYUTEIAT € MOMOIIHHK Ha
YUYEHETO, a YYCHHUIIUTE Ca AKTUBHU YYACTHHUIIH.
http://www .uth.tmc.edu/apstracts/1996/advances/March/7s.html

3HavYeHNeT0 HA AKTUBHOTO yueHe

W3cnempanusta ca Tokas3aiy, Y€ CHJIHO C€ MOBHIIaBa €PeKTHBHOCTTA Ha
mporeca Ha 00ydeHHe aKko B HETO ce BKJIFOUM aKTHBHOTO ydeHe. He3aBu-
CHUMO OT BHJA Ha y‘le6HI/IH Hpel]MeT, KOraTo akTuBHOTO yque c CpaBHeHO
C TPaJIMIIOHHUTE METOAM Ha y4YeHe (KaTo JIeKIUs, HApuMep) YUCHHUIIUTE
HaydJaBaT MHOTO ITOBEYE MaTepuall, MO-IBJIT0 BpeMe 3ama3BaT 3HAHHATA
CH M UM C€ paJBaT MmoBeve. AKTUBHOTO yUYCHE IMO3BOJISABA HA YUCHHIIUTE
Jla y4aT B KJIaCc ¢ TIOMOINTa Ha MHCTPYKTOP M HA JIPYTUTE YUCHHIIU MPH
TOBA C TO-TOJISIMO JKEJTaHUE, OTKOJIKOTO JIa TO MPaBAT CAaMOCTOSITEITHO.

AKTHBHOTO Y4Y€HE HE € Maruyecko cpeicrso. Hakou oT yueHunure He
OMXa UCKallu J1a y4acTBaT B TaKbB TUI 0OydeHUE U OMXa XKellaly Ja 3amna-
3T MacuBHaTa cu ponsd. Ho Mexay Te3u, KOUTO ca JOCTaThYHO MOTHBH-
paHu Z1a ce BKIIIOYBAT B aKTMBHOTO YYE€HE U TE€3H, KOUTO 'O OTpUYAT, UMa
JOCTa ToJIsiMa Tpyla OT YYEHHIH, KOHTO C IIOMOIINTAa Ha Y4uTes Ouxa
MOIJIX J1a C€ BKJIIOYAT B aKTUBHOTO y4YE€HE U TaKa Jia IOBUIIAT KA4e€CTBOTO
Ha yyeOHa CH MOATOTOBKA.

Enna oT npuuMHUTE A2 M3MOJI3BATE€ aKTUBHOTO y4YEHE KaTo MOJXOJ BbHB
BaIlleTO IIperoJaBaHe Moxe 1a Hamepure B apopusma Ha Koungymmm: 43
uyyeam u 3a6pasam. A3 eudicoam u noMHs. A3 npaes u pasoupam.

AKTHBHOTO y4eHe /1aBa Ha YUCHUIINTE BE3MOXKHOCT J1a OBbJaT aHTaXupa-
HH B yueOHus nponec. Crnopen Bonwell and Eison (1991) Te ce BirouBat
B MIOBEYE U MO-Pa3HOOOpa3HH JEHHOCTH, OTKOJIKOTO CaMo Jia CITyIIaT 1 ca
B [I0-MaJIKa CTEIEeH CBBP3aHM C MACTOTO Ha MOJTydYaBaHe Ha HH(OpMaImsa
(yannuinero, HanpuMep). Te pasBUBAT cBOMTE yMEHHMS 3a YU€HE, YeTEHE,
IHCaHe U IUCKYCHSI KaTo Hal-roJIeMHUs aKICHT ce II0CTaBs BbPXY TOBA, Ue
TE CaMH Pa3BHBAT CBOMTE COOCTBEHH BH3MOXKHOCTH U CIIOCOOHOCTH.
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TexHUKHUTE W CTpaTeTHMH Ha aKTUBHOTO y4eHe MOraT Jia ce IpHjarar B
KJac ¥ M3BBH Kiac (mpu paboTa ¢ KOMOIOTHD, MIHTEpHET, HE3aBUCHMO
n3cieiBaHe M 1p.). MI3HacAHEeTO Ha ypOK Mpes Hens KiIac He BB3IPerT-
CBa M3MOJI3BaHETO HAa TEXHUKHUTE 32 aKTUBHO ydeHe. BepmiHocT Torasa e
ca 0coOCHO BaXXKHH, 3a J1a BB30YyIIT MHTEpeca Ha YUYCHHLUTE U aKTHBHO
Jla TW BKJTIOYAT B IIpoIieca Ha 0OydeHwue.

AXKTUBHOTO Y4€HC C€ IMpujiara Ha BCUYKU HUBA Ha 06yquI/Ie OT II'bpBaTa
10 IocjieAHaTa roguHa B YUYUJIUIIC U B YHUBCPCUTETA.

CobHKH Cpeli aKTUBHOTO YY€HE

Taka omMCaHOTO aKTHBHO YYCHE M3TJIEXkAa MPHUBIMKATEIIHO M TaKOBa 3a
MHOTO YYUTEIH, HO HE 32 BCUYKU M HE TI0 BCUYKH TUCHUILTHHA. [Tprunna
3a TOBa € BbTpEIIHATa CHIPOTHBA Jla C€ OpraHU3Mpa aKTUBHO YYEHE.
Korato yumtensar m3mpoOBa ompeneneHa HOBa aKTHBHOCT TO Y HETO ce
HOpak/ia ycelane, 4e ryou KOHTpoJ Haj yueHuuuTe. OCBEH TOBA yUHTe-
JAT U3NMTBA MOCTOSIHEH HATHUCK J1a IIOKPHE Bce NoBeye yueOeH MaTepua,
Taka Y€ aKTUBHOCTTAa Ha YYEHHUIUTE, KOSATO M3HCKBA BpEME H3IIIEXk/a
paszrountenctBo. ChIIECTBYBa ChINO W BUJA HATUCK OT CAMUTE HHCTHUTY-
LMK J1a HE C€ EKCIIEPUMEHTHpa IPEKaJeHO B IPEroJaBaHEeTO, 3all0TO
TOBa U3UCKBA JOIBJIHUTEIHU YCHIIUS, Pa3X0au, OOMUCISHE, OTAEISIHE Ha
BpeMe, U3CJIeBaHe U ONUcaHue. YecTo IMbTH JIMIICBA MOOIIPEHUE U KOJIe-
THajTHa TIOMOIIl, KOTaTO YYUTEIAT C€ CTPEMH Jia M3MEHH M TI0JI00pH TPO-
LechT Ha npenojaBaHe. ChllecTBYBa, pa3dupa ce, U CTpax OT TOBa Ja ce
OIMMTBA HEIO MO-Pa3InIHO, CTPAX OT MPUETHUS PUCK B KJIaCHATA CTasl.

HesaBucuMo oT (akrta, 4e TO3HM MOAXOJ Ha HPENOAaBaHE HM3UCKBA OT
YUUTEIUTE, KOUTO TO IpUIarar, ycunus U ao0pa OpraHu3UpaHOCT Te
BApBaT, 4€ TOBA I'u oboratsasa. Korato YYCHHUIUTE CC BKIIFOYAT B aKTUBHO
ydeHe B 4aC WM U3BBH HErO MpeX TAX Ce MMOCTaBsl U3MCKBAHE Ja MOBH-
maT cOOCTBEHOTO CH HHMBO Ha 3HaHWs, pa3OMpaHe M yYMEHHs, JOKaTo,
KOTaTo UM Ce MO3BOJIM Te JIa OCTAHAT ITACHBHHU, ONACHOCTTa 3HAHHUATA UM
Jla ca MOBBPXHOCTH € ToysiMa. YYeHHIUTe, KOMTO ca o0ydaBaHH dpe3
AKTUBHO yY€HE ca CIIOCOOHH Ja y4aT MOBeYEe U IT0-BHUMATEIIHO, PEIOBHO
Ja 3a1aBaT BBIPOCH WIH [a CIOAENAT TPYAHOCTUTE, [a Ce U3pa3siBaT
Jno0pe U 1a TIPaBsIT NPEICHKH.
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[IpuuuHuTEe €AUH y4YyuTeNd Ja He H3MO0J3BA TEXHUKUTE Ha aKTUBHOTO

y4eHe Morar Ja ca:

— OrmaceHusTa 1a He U3TyOH BpeMe B Uac, 3a Ja aKTHBH3Hpa JeHHOCTTa
Ha YYEHMIUTE U 10 TO3M HA4YMH Ji¢ He MOXKe Ja [TOKpHe yuyeOHaTa mpo-
rpama;

— Crpax na He 3ary0M KOHTPOJI HaJl YYEHULUTE IO BpeMe Ha TAXHAarTa
aKTHBHA JCHHOCT;

— MHoro 0T yueHUIIUTE HE XapecBaT akTUBHOTO yueHe. Hsakou oTka3Bar
Jla ce KOONepHupar B Ipyla U Ja U3NBIHABAT MOCTAaBEHUTE UM 3aJauH,
JIOpH IPOTECTUPAT;

— Axo ce mpenioKu Ha yYEeHULHTE Ja MOATOTBAT MPOEKT B IPYNU WIH
Ja W3OBJIHAT JApyra 3ajada MMa BEpOSTHOCT HAKOM OT TAX Jla ce
»CKPHSIT™, ¥ Taka Jia ToJy4yart OIleHKa 3a padoTa, B KOSTO Te HE ca yda-
CTBaJIM aKTUBHO;

— Hsakom ot rpymute He pabotar moOpe — TEeXHUTE Pe3yATaTH ca IMo-
BBPXHOCTHH U HEAOBBPILICHH U HAKOHM WICHOBE HA OTOOpa CE OIUIaKBaT
ot Ge3aeiicTBueTo Ha Apyru. Ilocieanure MoraT a UMar TPYAHOCTH
[P WHAWBUAYIAHOTO U3MUTBAHE, KOTaTo TPIOBA CaMU Ja MPEICTaBsIT
pe3yiTaTa Win 1a 000CHOBAT PEIICHUETO;

— Jlpyra npedka e yBearyaBaHe Ha BPEMETO 3a MOATOTOBKA M MOMOII Ha
YUCHHUIIUTE U TOTCHIIMAIHNATE TPYIHOCTH, KOUTO BB3HUKBAT IIPU pado-
Ta C TOJAM KJIac, JHIICa HAa MaTepHa, 000py/ABaHE U M3TOUYHHUIM Ha
nHpOpMAaIHS;

Brnpeku nzbpoeHute mo-rope 3aTpyAHEHUS, U BBIPEKH, Y€ YUUTENAT He
Ce 4yBCTBA JOCTAaTHYHO MOJTOTBEH M HE MPUTEXKBAa HEOOXOAUMHTE yMe-
HUS, aKTUBHOTO YY€HE MOJKE YCIIEIIHO J1a CE IIPOBEIE aKO NPEIBAPUTEIN-
HO ce 0OMHC/IM BHUMATEIHO U Ce IUIaHyBa JeTalHo.

Hsxon cTpaTernu Ha aKTHBHO Y4eHe:

TakuBa morar aa 6waar: [lucMeH oTroBop Ha BBIPOC, HO MOBEYE OT
e/lHa MUHYyTa; JOMaIllHa paboTa, ChCTe3aHUE, COKpaToBa Oecesa, aHKeTa,
VYEHUIIUTE CaMH Jla CH TOMPaBsAT OTrOBOPHUTE, yYeOHU KapTH, ITb3eIH,
KPBCTOCJIOBHIH, TUCKYCHH, paboTa MO ABOMKH, paboTa ¢ MPEKOBH MOJie-
71, ne0at, n3paboTBaHe Ha MMPOSKT U JIp.
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Bagaun \ A

Kakgo e 001oTo B npeanioxkeHute AeGpuHUIU?

[To kakBO JEeUHUIMUTE Ce pa3IuyaBaT e€aHa OT Apyra?

Kos ot nepunumnmunTe € Haif-O1m3Ka 0 BameTo pa3dupaHe 3a ak-

THUBHO y4eHe?

» Crnopen Bac, koe ompenens cnenupukara B M3MOJ3BaHETO Ha
aKTHBHOTO YUCHE KaTO IeJarorudeckKu MOaxoa?

» Kos OT mocoYeHHTE CIIBHKH Cpelly aKTHBHOTO y4CHE € Haii-

YecTo CpellaHara 1 Hali-ocHoBaTeIHa criopen Bac?

Y V V

Q
Oprauu3anusi Ha 3aHATHETO ‘

a8

om—
&

OOcEXKIaT ce BBIIPOCH, CBBP3aHU C pa3OMpaHETo 3a aK-
TUBHO y4eHe. IIpe3eHTupar ce moAroTBeH! OT CTYIEHTUTE MpaH-CLIEHAPUH
Ha ypOIIY 10 (pH3HKa MO OTHOLICHUE HA IUIAHUPAHH B TAX METOJU M TEXHH-
KM 32 aKTUBHU3HpaHe AeHHOCTTa Ha ydeHuuure. CTyIeHTUTE B3aUMHO Olie-
HSBAT MPE3EHTAIMUTE CH U pa3pabOTeHUTE INTaHOBE HA YPOIIH.

Bbrnpocu, KOUTO ce 00CHKAAT HA 3AHATHETO 2
&

— OreHere faay HAMMCAHKUTE OT Bac IUTaH-CIIEHAPUH Ha YPOIH 10 (pHU3UKa
ca cbOOpa3eH ¢ M3MCKBAHUSTA 32 OPraHU3NpPAHE Ha AKTUBHO yUCHE.

— JlocTaTh4HO AETAMIHO JIM Ca ONUCAHU ACHCTBUATA Ha yUUTENA U TE€3U
Ha y49eHHKa [IPU OpraHu3HpaHe Ha akTHBHOTO y4eHe B pa3paboTeHHTe
yporu?

— Kaxsu npumepn ot yuebHaTa nporpama 1o (pusnka Moxke Ja IOCOUIH-
Te, KbJIETO OMXa MOTJIH JIa Ce TIPHUJIaraT TeXHUKH 33 aKTUBHO ydeHe?

0O0001meHne

C’BH_IGCTBYBHT pas3siiniHu OIPEACIICHUA 3a AKTUBHO YUYCHC. Yuenero ¢
YCIi€IHO, KOTaTO YYCHUIUTE Ca BBBCACHU aKTUBHO B yqe6Hm1 mmpo1ec.
Torasa Te moemMar mo-roJsiMa OTTOBOPHOCT 3a HEJIWUTC U CbAbPIKAHUCTO
Ha O6y‘-I€HI/ICTO Hn pasBUBaT MOTHUBAllUd W YMCHHA 3a caM006pa3OBa-
HI/Ie.C’bHIeCTBYBaT peanna nNpeyKku 3a OpraHU3UpaHe Ha aKTHUBHO YYCHE,
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KOHUTO MOrart ga C€ MnmpeoaojieiaT 4Ype3 NCJICHACOYCHAa U JeTaiHa npeaBa-
puUTEIIHAa TOATOTOBKA. Yautensat Moxke 1a U3Ioia3Ba pas3IndHu CTPATETUH,
UpEe3 KOUTO Ja OpraHu3vpa aKTUBHOTO YUCHC Ha YYCHUIIMTC.

YecTo 3a1aBaHU BBIIPOCH

— BspHo 1n e, 4e aKTHBHOTO y4€HEe ce OTHacs caMo 3a JIeii-
HOCTTA Ha yYCHHUIIUTE?

— Kakga e Bpb3Kata Mexay NpoeKTHOTO o0ydeHue, udepeHuanusiTa u
MHIVBHAyAIH3AIMATa Ha yIeOHHUS Mpoliec M aKTHBHOTO y4ueHe?

3a TONLJIHHUTETHO YeTeHe

http://attf.iu.edu/about/finrpts/cooney.html
http://www.calstatela.edu/dept/chem/chem2/Active/

Jlureparypa

1. McKinney Kathleen, Cross Chair in the Scholarship of Teaching and
Learning and Professor of Sociology Illinois State University,
http://www.teachtech.ilstu.edu/additional/tips/newActive.php

2. Bonwell Charles and James A. Eison, Active Learning: Creating Ex-
citement in the Classroom, http://www.ntlf.com/html/lib/bib/91-
9dig.htm

3. Starke Diane, Professional Development Module on Active Learning,
http://www.texascollaborative.org/activelearning.htm

4. Dufresne Robert J, Strategies for Use in Science Courses,
http://www.bedu.com/Publications/UMASS.pdf
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