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Glossary of Terms English Version

FOREWORD 1* EDITION

Project MOTIVATE ME in Maths and Science — Motivating and Exciting
Methods in Mathematics and Science is a project under the COMENIUS 2.1
programme of the European Commission.

The aim of this project is to address the problem of the shortage of young peo-
ple attracted to study and enter teacher training in the mathematical and scien-
tific subjects of the school curriculum.

Many school children show a lack if motivation and interest in mathematics
and science. This may be partly due to a lack of motivating material and partly
due to the use of inappropriate pedagogical methods to present these materials.

With this project we want to make trainee teachers and their mentors aware of
a wide range of appropriate pedagogical methods for the learning of mathema-
tics and science, and specifically use materials produced in the Comenius 2.1
project PROMOTE MSc to develop appropriate methods aimed at increasing
students’ motivation.

The first activity of the project was to compile a list of pedagogical methods
with a short outline of each one. To achieve this, the five partner institutions
collected lists of methods used in their own countries in teaching mathematics
and science. These lists were compared and condensed to a final list. Each
partner then took over the task of writing a short outline (including references)
of several of these methods. The outlines were discussed and modified at
a group meeting, and a final version was produced. This booklet contains the
final list of methods with their respective outlines. All the project material can
also be found at the webpage of the project:
http://www.MotivateMeMathsScience.eu
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FOREWORD 2" EDITION

After almost 10 years, it was time to revisit the materials, to use the numerous
feedbacks that we received from teachers, and to improve the materials. For
this reason we planned the project “MSc4All — Motivating Methods and Mate-
rials in Maths and Science: Dissemination” in the framework of the Lifelong
Learning Programme, which allowed the project team to collect suggestions for
improvements and put them into practice, as well as to produce and disseminate
a second edition of the project materials. By this, we hope to come even closer
to our original goal to increase the motivation to learn mathematics and science.
The second editions of the project materials can be found at the webpage of the
project: http://www.msc4all-project.eu/.

Project Team

The project participants are teacher training institutions in five European Coun-
tries: The University of Sunderland (United Kingdom), the University of Vien-
na (Austria), the Palacky University Olomouc (Czech Republic), the Constan-
tine the Philosopher University Nitra (Slovakia), and the University of Palermo

(Italy).
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GLOSSARY OF TERMS

Active Learning

Active learning, as the name suggests, is a type of instruction which some
teachers employ to involve pupils during the learning process. It is associated
with the term "learning by doing".

Most importantly, to be actively involved, students must engage 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 instruc-
tional activities involving students in doing things and thinking about what they
are doing.

Examples of "active" activities include:
e class discussion
e  small group discussion
debate

e posing questions to the class

e think-pair-share activities

e short written exercises
Reference:

Goodlad, J. (1983) A Place Called School: Prospects For The Future. 1st edn.
Hightstown, NJ: McGraw Hill.

Assessment for Learning

Assessment for learning is the process of using classroom assessment to im-
prove learning, whereas assessment of learning is the measurement of what
students can do, usually done at the end of a learning sequence.

In assessment for learning:
e teachers share learning targets with students
e students know and recognise the goals for which they should aim
o there is feedback that leads students to identify what they should do
next in order to improve
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e jtisassumed that every student can improve
e students review and reflect on their performance and progress with
teachers and they develop skills in peer and self-assessment.

Assessment for learning is one of the most powerful ways of improving lear-
ning and raising standards. Actively involving all students in their own lear-
ning, providing opportunities for students to assess themselves and understand
how they are learning and progressing, can boost motivation and confidence.

Assessment for learning should be part of effective planning of teaching and
learning strategies that address the diverse needs of different groups of learners,
and should acknowledge the barriers to learning that some of them encounter.

Reference:

QCA Characteristics of AfL— Available at
http://www.qca.org.uk/qca_4337.aspx (Accessed: 13.11.2007)

Brainstorming

Brainstorming is a group creativity method designed to generate a large number
of ideas for the solution of or making progress on a problem.

All participants should produce ideas without restrictions, following these four
basic rules in brainstorming:

e Focus on quantity

e No criticism

e Unusual ideas are welcome

e Combine and improve ideas

Brainstorming is normally followed by all ideas being read, evaluated and
sorted by the team members. This includes only some thematic sorting and the
removal of ideas that are deemed too far away from the original problem.
The purpose of brainstorming can include:

e Advanced organisation

e Addressing misconceptions

10
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References:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of
creative problem solving. (Third Revised Edition.) New York, NY: Charles
Scribner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful Ideas.
Wilshire Book Company.

Case Studies

In education, case studies are student-centred activities based on topics that
demonstrate theoretical concepts in an applied setting. This definition of a case
study covers the variety of different teaching structures used, ranging from
short individual case studies to longer group-based activities. They can be used
to:
o Allow the application of theoretical concepts to be demonstrated, thus
bridging the gap between theory and practice
e Encourage active learning
e Provide an opportunity for the development of key skills such as
communication, group working and problem solving
e Increase the students’ enjoyment of the topic and hence the desire to
learn

A case study can recount a new or unusual condition or event, but more nor-
mally it would be a description of a classic situation that can be used as a model
or exemplar.

Reference:

UK Centre for Materials Education Working with you to enhance the student
experience.Available at
http://www.materials.ac.uk/guides/casestudies.asp (Accessed: 15.11.07)

Collaborative Learning
Collaborative learning is an umbrella term for a variety of educational ap-

proaches involving joint intellectual effort by students, or students and teachers
together. Usually students are working in groups of two or more, mutually

11
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searching for understanding, solutions or meanings, or creating a product. Col-
laborative learning activities are based in student discussion and active work.

Collaborative learning may incorporate:
e Positive interdependence

e Social skills
o Individual and group accountability
e  Face to face interaction

Reference:

Sharan, S. (1994) Cooperative learning methods. 1st edn. Wesport: Praeger
Publishers.

Computer Aided Learning (CAL)

Computer Aided Learning describes an educational environment where
a computer program is used to assist the user in learning a particular subject.
The goal is to learn mathematics or science rather than computer skills. The key
issue is the word assist which means that the program is not alone in this aim
and that there are other methods involved.

Computer Aided Learning is particularly useful in:
Simulations

e Micro-computer based labs

e Datalogging

e Modelling

Reference:

Oliver, A. (2001) What is Computer Aided Learning. Available at:
http://www.herts.ac.uk/Itdu/learning/whatiscal.pdf (Accessed: 12 November
2007).

12
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Concept Mapping

A technique to allow students to visually represent and inter-relate connections
and/or relationships between concepts, ideas or information, drawing on exis-
ting and newly introduced knowledge. It is hoped that when students are asked
to draw a concept map linking graphically the relationships between concepts
in a particular field, they externalise their understanding and put it in a form
that can be read and interpreted by their teacher and peers.

"A concept map is a diagram showing the relationships between concepts. They
consist of nodes (points/vertices) and links (arcs/edges). Nodes represent con-
cepts and links represent the relations between concepts. Concepts are
connected with labelled arrows, and can be arranged in a hierarchical structure.
The relationship between concepts is articulated in linking phrases, e.g., "gives

rise to", "results in™, "is required by," or "contributes to".

A mind map consists of a central word or concept, around the central word the
student draws the 5 to 10 main ideas that relate to that word. They then take
each of those words and again draw the 5 to 10 main ideas that relate to each of
those words."

The difference between concept maps and mind maps is that a mind map has
only one main concept, while a concept map may have several. This comes
down to the point that a mind map can be represented as a tree, while a concept
map may need a network representation.

References:
Buzan, T. (1995) The MindMap book. 2 edn. London: BBC Books.
Jonassen, D.H., Beissner, K., & Yacci, M.A. (1993) Structural knowledge:

Techniques for conveying, assessing, and acquiring structural knowledge.
Hillsdale, NJ: Lawrence Erlbaum Associates.

Lawson, M. J. (1994) Concept Mapping, in T. Husén & T. N. Postlethwaite
(Eds.). The international encyclopedia of education. 2nd edn.. Oxford: Elsevier
Science.

Novak, J.D. (1991) Clarify with concept maps: A tool for students and teachers
alike. The Science Teacher, 58(7), 45-49.

Novak, J. D. (1993). How do we learn our lesson? : Taking students through
the process. The Science Teacher, 60(3), 50-55.

13
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Discussion and Debate

A mathematical or scientific discussion is a process of talking about a topic in
a group in a conversational way. Contributions to the conversation are accepted
from anyone involved in the discussion and ideas can emerge and evolve in
ways which have not been predetermined by the teacher. The teacher has a role
of guidance in the sense that:
e he/she “inserts” a particular discussion in the flow of the activity of
the class
e he/she influences the discussion in a conclusive way, inserting him-
self/herself with interventions planned in his/her preparation.

Debate is the division of a class or individuals into groups to represent particu-
lar points of view (most commonly ‘for and against’) on a controversial topic.
Each group works to develop an argument to support its allocated point of
view. Students could be invited to argue a view they don't endorse, engage in
the debate in character or through role plays.

References:

Italian Ministry Programs (2001) Available at:
http://umi.dm.unibo.it/italiano/Matematica2001/matematica2001.html (Ac-
cessed: 11 2007)

Scimone, A & Spagnolo, F (2006), Argomentare e Congetturare, Palermo:
Editore Palumbo.

Demonstrations in mathematics and science

A demonstration is the practical presentation of a process or procedure or skills
which is designed to illustrate theoretical principles. Demonstrations require
careful sequencing, oral and visual explanations, appropriate illustrations and
opportunities for students to pose questions and clarify problems.

The teaching of mathematics and science may be enhanced by the use of de-
monstrations. Visual examples of abstract concepts aid immeasurably in devel-
oping understanding. In science education they also provide an opportunity to
illustrate the scientific method and to teach the student to relate experimental
observation to scientific theory. Experiments represent the means by which

14
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scientific knowledge has advanced so rapidly in modern times. Finally, not to
be underestimated, the use of demonstrations makes the learning of mathemat-
ics and science more enjoyable!

References:

Boud, D., Dunn, J. & Hegarty-Hazel, E. (1986). Teaching in laboratories. Sur-
rey, UK: The Society for Research into Higher Education & NFER-Nelson.

Forster, F., Hounsell, D. & Thompson, S. (Eds.) (1995). Tutoring and demon-
strating: A handbook. Edinburgh: Centre for Teaching, Learning and Assess-
ment.

Ladyshewsky, R. (1995). Clinical teaching. HERDSA Green Guide Number 1.
Canberra: HERDSA.

Experiential learning/experience-based learning

This is an approach to teaching and learning that is based on the presumption
that every experience has the potential to be an opportunity for learning. Stu-
dents are placed in contexts or environments where they can assimilate infor-
mation and develop skills from being personally involved. Experiential learning
strategies include role plays, games and simulations, case studies, problem-
based learning, fieldwork and work-based education.

Experiential learning is an expressive and/or implicit set of relationships estab-
lished between a student or a group of students, some element of the teaching
resource (tools or materials are included), and the teacher, with the purpose to
allow the students to learn - that is: to reconstruct - some knowledge. The situa-
tions are specific to such knowledge, but are frequently non-formal.

References:

Boud, D., Cohen, R., Walker, D. (1993). Using experience for learning. Buck-
ingham, UK: The Society for Research into Higher Education & Open Univer-
sity Press.

Brousseau G. (1997), Theory of Didactical situations in mathematics. Kluwer
Academic Publishers.

Hutchings, P. & Wutzdorff, A. (Eds) (1988). Knowing and doing: Learning
through experience. SanFrancisco:Jossey-BassInc.

15
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Exposition

A statement or rhetorical discourse intended to give information about or an
explanation of difficult material.

Exposition can be used to convey large amounts of information in a short time
frame. It is also used to explain concepts at the start or end of a lesson. Exposi-
tion with interaction teaching includes a questioning session.

Exposition allows the teacher:
e to present background information ;
o to create a frame of reference for a unit of study;
e to summarize an activity, a lesson, or a unit.

Exposition to be effective must be well planned and carefully timed. The
younger and/or less motivated the student, the shorter the exposition portion of
the lesson should be. The remainder of the lesson should include other tech-
niques: discussion, demonstration, guided practice, peer-teaching, group work.

Reference:

Exposition Teaching. Available at
http://spectrum.troy.edu/~mjparker/exposition.htm (Accessed:11.07)

Fieldwork

Fieldwork involves work out of the classroom. It may involve work in the
school grounds, in the area immediately surrounding the school, or further
afield. It can vary in duration - part of a lesson, a half day or a whole day, or
a residential fieldwork course of more than a day. It involves live collection of
primary data from external References by means of surveys, observation and
experiment.

Fieldwork should be seen as an essential part of science education, because it
actively engages students in science. Fieldwork provides a real world context
whether the topic studied is biology and food chains or physics and gravity.
This helps enthuse students about science.

16
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Reference:

National curriculum in Action, Glossary of terms. Available in
http://www.ncaction.org.uk/subjects/geog/glossary.htm (Accessed: 14.11.2007)

Homework

Teachers assign homework for a variety of reasons: to help students review,
apply and integrate what has been learned in class; to help them prepare for the
next class session; to extend students’ exploration of topics more fully than
class time permits; or to help students gain skills in self-directed learning and
using resources such as libraries and reference material. Homework can also
help students:

e develop mastery by practising what they have learned

e acquire effective habits of self-discipline and time management

e learn to work independently

e gain a sense of personal responsibility for learning

o develop research skills such as locating, organising and condensing

information
e make connections between school and everyday life

Homework is intended to be a positive experience that encourages children to
learn.

Reference:

Kidsource. Available at
http://www.kidsource.com/education/sciencemath.html (Accessed: 13.11.2007)

Independent Learning

Independent learning is a method whereby a learner acquires knowledge by his
or her own efforts which may be facilitated by the teacher. It is learning that
fulfils the following conditions:

e learning at the learners’ own pace;

e attimes and places of their own choosing;

o often with other people around, especially fellow-learners;

o when they feel in control of their learning

17
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References:

Candy P (1991): Self-direction for lifelong learning. Jossey-Bass Higher and
Adult Education Series San Francisco, California.

Race P (1994): The Open Learning Handbook (2nd Edition) Kogan Page, Lon-
don.

Inquiry

Inquiry based learning describes a range of philosophical, curricular and
pedagogical approaches to teaching. Its core premises include the requirement
that learning should be based around student questions. Pedagogy and
curriculum requires students to solve problems requiring a holistic range of
skills. Teachers use their knowledge to guide the student inquiry.

The inquiry method starts with summarizing current knowledge pertaining to
a topic. Next, questions are formulated to focus the inquiry. Working together
and individually, students discover solutions via various methods.

The inquiry process invites students to experience the world's richness, em-
powers them to ask their own questions, seek their own answers and challenges
them to understand complexities.

Reference:

Newel P, (2007), Elementary school students Available at
http://www.thefreelibrary.com/ (Accessed: 15th May 2007)

Investigations

A mathematical investigation is an enquiry into an area of mathematics — it is
usually open-ended. The purpose is not only to develop mathematical know-
ledge, but also to develop mathematical skills and processes. It may involve
conjecture, testing, generalisation of results, and it may involve different de-
grees of guidance.

In addition, a mathematical investigation may involve:
e researching outside references

18



Glossary of Terms English Version

e collecting data
e collaborating with peers
e using multiple strategies to reach conclusions

A scientific investigation is an enquiry into an area of science which draws on
scientific methodology. It depends on systematic use and interpretation of data
and evidence. It can be open-ended. The purpose is to develop scientific
knowledge.

Reference:

Speer, W. et al. (1998) ‘Mining mathematics — stake your claim to learning’,
Teaching Children Mathematics, 4(8), pp. 464-468.

Peer teaching/tutoring

Peer tutoring is an approach in which one student instructs another student in
material on which the first is an expert and the second is a novice. However,
multiple definitions of peer tutoring exist, and they are not all consistent. For
example, not all peer tutors are "experts." They are sometimes randomly as-
signed, same-age classmates or same-aged low achievers. To make matters
more confusing, the term "peer tutoring” often subsumes both cross-age and
same-age tutoring. Peer tutoring occurs when tutor and tutee are the same age.
In cross-age tutoring, the tutor is older than the tutee. However, sometimes the
term peer tutoring is used to include both types.

There are three commonly cited benefits of peer and cross-age tutoring: the
learning of academic skills, the development of social behaviors and classroom
discipline, and the enhancement of peer relations. Researchers have also identi-
fied improvements in self-esteem and one of its components--internal locus of
control. It is important to note that all such benefits accrue to both tutor and
tutee.

Peer teaching can enhance learning by enabling learners to take responsibility
for reviewing, organizing, and consolidating existing knowledge and material;
understanding its basic structure; filling in the gaps; finding additional mea-
nings; and reformulating knowledge into new conceptual frameworks.

19
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References:

Dueck, G. (1993) Picture Peer Partner Learning: Students Learning From and
With Each Other. Instructional Strategies Series NO. 10. 1st edn. Saskatoon:
Saskatchewan Professional Development Unit.

Farivar, S., Webb, N.M. (1993). Helping an essential skill for learning to solve
problems in cooperative groups. Cooperative Learning 13, 20-23.

McKeachie, W.J., Pintrich P.R., Yi-Guang Lin and Smith, D.A. (1986) Teach-
ing and Learning in the College Classroom: A Review of the Research Litera-
ture. 1st edn. Ann Arbor, MI: University of Michigan.

Whitman, N.A. (1998) Peer Teaching: To Teach Is to Learn Twice. 2 nd edn.
Jossey-Bass: San Francisco.

Problem-based learning

This is a method that challenges students to "learn to learn" to seek solutions to
abstract or real world problems. These problems are used to engage students'
curiosity and initiate learning the subject matter. PBL prepares students to think
critically and analytically, and to find and use appropriate learning resources.

The defining characteristics of PBL are:
e learning is driven by challenging problems;
e students work in a variety of ways individually or otherwise;
e teachers take on the role as "facilitators” of learning.

Reference:

Duch B. Problem based learning .Available at http://www.udel.edu/pbl/ (Ac-
cessed: 15.5.2007)

Role play

A role-play is an activity in which learners deliberately adopt roles for a specif-
ic learning purpose, defined in learning outcomes. A role play is set as a model
of a real situation. It usually involves a development of a situation and charac-
ters which is generated by changing behaviour of the characters in the role-play
or changes in external conditions to which characters need to respond. Through

20
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addressing the emotional, cognitive and behaviour level, a role play offers
ample scope for reflection. A role is adopted when a learner takes on any be-
haviour, attitude, opinion, and socio-economic characteristic different to his/her
own. The most common techniques used within a role play are taken from
drama. The theory behind the use of role-play in science teaching and learning
— as with ‘active’, ‘experiential” or ‘child-centred’ learning — is that children are
encouraged to be physically and intellectually involved in their lessons to allow
them to both express themselves in a scientific context and develop an under-
standing of difficult concepts.

Reference:

Struder-Hill, 1. Role-play as a teaching and learning tool for enterprise educa-
tion. Available at http://ncge.com/files/biblio1044.pdf
(Accessed: 15.11.2007)

Scientific/mathematical writing

Science and mathematics depend on communication both within their own
communities and with others. Communication includes writing, literacy, spea-
king, reading and other forms.

Using scientific/mathematical writing in class is a means of enhancing scien-
tific/mathematical and general literacy. There are many ways of doing this
including:

e giving pupils a piece of scientific/mathematical writing and asking
them to summarise it;

e giving pupils a piece of scientific/mathematical writing and asking
them questions about it to test their comprehension;

e getting pupils to convert a piece written in scientific/mathematical
language into one which is in normal style;

e using scientific/mathematical writing to introduce new concepts, key-
words and knowledge that are to be developed using other teaching
approaches;

o developing students’ skills in writing scientifically/ mathematically.

These methods aim to show pupils that scientists and mathematicians must
communicate using linguistic skills as well as through the symbolism that sci-

21
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ence and mathematics often resorts to, and that they should be able to transfer
between the two styles.

Reference:

Goper, G D & Swan, J A. The Science of scientific writing. Available at
http://www.amstat.org/publications/jcgs/sci.pdf (Accessed: 13.11.2007)

Small group work

Small groups are helpful for students to develop their understanding of con-
cepts and to acquire or improve strategies and approaches to problems. To
achieve these higher-order thinking and learning activities promoted by small
group work, it is helpful for the student to engage in meaningful communica-
tion directed towards a goal or set of goals. These higher-order thinking skills
(e.g., application of concepts and principles, problem-solving, etc.) are the
primary objective of small group sessions. Typically the group size is between
3and 5.

References:

Gibbs G (1995) Learning in teams. 1 st edn. Oxford: Oxford Centre for Staff
and Learning Development, Oxford Brookes University.

Heron J (1995) The facilitator's handbook. 3" edn. London: Kogan Page.
Jaques D (1991) Learning in groups. 3 edn. London: Kogan Page.

Johnson D., Johnson F. (1991) Joining together: group theory and group skills.
1 st edn. London: Prentice Hall International.

Student presentations

Student presentations mean students presenting pieces of work, that they have
contributed to in varying degrees, in front of other people. These presentations
might be personal/direct (talks, presentations in a narrow sense) or indirect
(poster, movie, multimedia, internet), they might use different media (speech,
black- or whiteboard, overhead projector, data projector, paper-and-pencil,
graphic representations), they might be in front of different types of audience
(peers, teacher, other students, general public), they might be done by one or

22
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more students, present work of only themselves or of a larger group, and they
might present work of varying size.

Student presentations are used for instance:
e to introduce new pieces of information in several peer teaching situa-
tions;
e to present project work and/or group work done by students;
e to summarize information gained by group or classroom work.

Reference:

Goering, L. Student prentations. Available at
http://serc.carleton.edu/introgeo/campusbased/presentation.html (Accessed:
15.11.2007)

Text Based Learning

Traditionally, text has been viewed as the linear connected discourse typified
by textbooks, magazines, or newspapers. The process of learning from text
depends significantly on the genre, structure, and quality of the messages stu-
dents encounter in books, in discussions, and online. Among the multiple fac-
tors that contribute to text quality and subsequent learning are comprehensibi-
lity and text credibility. When students understand the intended message in the
text, text-based learning is more likely to take place. Of all the factors relevant
to text-based learning, none exerts more influence on what students understand
and remember than the knowledge they already possess. This background or
prior knowledge serves as a scaffold for obtaining new knowledge.

Meaningful purposes for reading textbooks include:
e background reading for a project
o finding data
o challenging ideas
e researching for forthcoming activities

Reference:

Terms used in qualitative research, Adapted from Answers.com. Available at
www.mrs.org.uk/mrindustry/glossary.htm (Accessed: 15.11.2007)
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Worksheets
A worksheet is a sheet(s) of paper which requires activity by the students.

For a worksheet to be effective, it must be easy to read and easy to understand,
visually interesting and interactive. Worksheets should include a clear, simple
and short explanation of what needs to be done. The teacher should use appro-
priate language and grammar for the age group they are teaching. He/she may,
where appropriate use bullet points and provide lines or boxes for students to
write their answers in. It is advised to use drawings to add visual interest.

Before designing a worksheet, the teacher needs to be clear about what they
want the students to learn and how the worksheet will support this. There is
a need to consider the age and ability of the students to ensure it is pitched it at
the right level. Also there is a need to be clear about what supporting infor-
mation is needed to provide to help the students complete the worksheets.

Reference:

Friends of the Earth Available at
http://www.foe.co.uk/resource/guides/worksheet_design.pdf (Accessed:
10.06.2007)
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VORWORT 1. AUFLAGE

Das Projekt MOTIVATE ME in Maths and Science — Motivating and Exciting
Methods in Mathematics and Science wird unter dem COMENIUS 2.1 Pro-
gramm der Européischen Kommission durchgefiihrt.

Das Ziel dieses Projektes ist es, die Problematik der geringen Zahl an jungen
Menschen, die sich fiir ein Studium des Lehramts in Mathematik und naturwis-
senschaftlichen Gegensténden interessieren, zu untersuchen und zu einer Ver-
besserung der Situation beizutragen. Viele Schulkinder zeigen einen Mangel an
Motivation und Interesse an Mathematik und Naturwissenschaften. Dies kann
teilweise durch einen Mangel an motivierendem Unterrichtsmaterial, teilweise
am Anwenden unpassender Lehr- und Lernmethoden liegen.

Mit Hilfe dieses Projekts wollen wir Lehramtsstudierende und Lehrende auf
eine grofle Bandbreite von Lehr- und Lernmethoden im Mathematik- und Na-
turwissenschaftsunterricht aufmerksam machen, und insbesondere die Unter-
richtsmaterialien des Comenius 2.1 Projekts PROMOTE MSc verwenden, um
zur Motivationssteigerung von Schiilerinnen geeignete Lehr-und Lernmethoden
zu entwickeln.

Die erste Aktivitdt des Projekts war es, eine Liste von Lehr- und Lernmethoden
mit einer Kurzbeschreibung derselben zusammenzustellen. Um dies zu errei-
chen, haben die fiinf Partnerinstitutionen eine Liste von in ihrem Land im Ma-
thematik- und Naturwissenschaftsunterricht verwendeten Methoden erstellt.
Diese Listen wurden verglichen und zu einer endgiiltigen Liste zusammenge-
fasst. Jede Partnerinstitution iibernahm dann die Aufgabe, eine Kurzbeschrei-
bung (mit Referenzen) einiger dieser Methoden anzufertigen. Die Kurzbe-
schreibungen wurden in der Gruppe diskutiert und bei Bedarf modifiziert, und
eine endgiiltige Version wurde erstellt. Diese Broschiire enthilt die endgiiltige
Liste der Methoden, zusammen mit den jeweiligen Kurzbeschreibungen. Alle
Projektmaterialien konnen auch auf der Homepage des Projekts gefunden wer-
den: http://www.MotivateMeMathsScience.eu
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VORWORT 2. AUFLAGE

Nach knappen 10 Jahren wurde es Zeit, die Materialien einer Uberpriifung zu
unterziehen, das Feedback der Lehrkrifte, das wir sehr zahlreich erhalten ha-
ben, in Betracht zu ziehen, und die Materialien zu verbessern. Im Rahmen des
Programms fiir Lebenslanges Lernen der Europdischen Kommission haben wir
dazu das Projekt MSc4All — Motivating Methods and Materials in Maths and
Science: Dissemination ins Leben gerufen, welches es dem Projektteam erlaubt
hat, Verbesserungsvorschlage aufzugreifen und durchzufiihren, sowie eine
zweite Auflage der Materialien zu produzieren und zu verbreiten. Wir hoffen,
dadurch dem urspriinglichen Ziel der Lern-Motivation fiir Mathematik und
Naturwissenschaften noch ein Stiick ndher zu kommen. Die 2. Auflage der
Projektmaterialien kann auf der Homepage des Projekts gefunden werden:
http://www.msc4all-project.eu/.

Projektteam

Die Projektteilnehmer sind Institutionen zur Lehrerausbildung in fiinf Européi-
schen Landern: Die Universitit Sunderland (GroBbritannien), die Universitét
Wien (Osterreich), die Palacky Universitit Olmiitz (Tschechische Republik),
die Konstantin der Philosoph Universitét Nitra (Slowakei), und die Universitét
Palermo (Italien).
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BEGRIFFSVERZEICHNIS
Aktives Lernen

Aktives Lernen, wie der Name bereits vermuten 14Bt, ist eine Art des Unterrich-
tens die einige Lehrerlnnen anwenden, um Schiilerlnnen in den Lernprozess
einzubinden. Es besteht eine Verbindung mit dem Begriff "learning by doing™.

Um tatsdchlich aktiv eingebunden zu sein, miissen SchiilerInnen hohere Tatig-
keiten wie Analyse, Synthese und Evaluation ausfiihren. In diesem Zusammen-
hang wird vorgeschlagen, dass Strategien welche aktives Lernen fordern defi-
niert werden als Unterrichtsaktivitdten, in denen Schiilerlnnen Dinge tun und
dariiber nachdenken, was sie tun.

Beispiele fiir aktive Tétigkeiten:

e Kilassendiskussionen

e Diskussion in Kleingruppen
Debatten

o  Fragestellungen an die Klasse

e think-pair-share Aktivititen

e Kurze schriftliche Ubungen
Literatur:

Goodlad, J. (1983) A Place Called School: Prospects For The Future. 1st edn.
Hightstown, NJ: McGraw Hill.

Beurteilung als Lehrmethode

Beurteilung als Lehrmethode ist der Prozess, die Beurteilung zur Verbesserung
des Lernens zu verwenden, wohingegen Beurteilung des Lernens eine Messung
darstellt, was SchiilerInnen tun konnen, iiblicherweise am Ende einer Lernse-
quenz.

Beurteilung als Lehrmethode soll folgende Eigenschaften aufweisen:
e  Lehrerlnnen teilen den SchiilerInnen die Lehrziele mit
e  SchiilerInnen wissen und akzeptieren die Ziele
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e Es gibt feedback, das SchiilerInnen hilft zu identifizieren, welche
Schritte fiir eine Verbesserung nétig sind

e Es wird angenommen, dass jedeR sich verbessern kann

e Die Schiilerlnnen reflektieren iiber ihre Leistungen und Fortschritte,
und entwickeln Selbst- und Partnerbeurteilungs-fahigkeiten.

Beurteilung als Lehrmethode ist einer der besten Methoden, um das Lernen zu
verbessern und hohere Standards zu erreichen. Die aktive Beteiligung aller
SchiilerInnen, die Moglichkeit sich selbst zu beurteilen und zu verstehen, wie
sie lernen und sich verbessern, kann die Motivation und das Selbstvertrauen
erh6hen.

Die Beurteilung als Lehrmethode sollte Teil einer effektiven Planung von Lehr-
und Lernstrategien sein, welche auf die diversen Bediirfnisse verschiedener
Lerntypen und eventuelle Lernschwierigkeiten eingeht.

Literatur:

QCA Characteristics of AfL— Available at
http://www.qca.org.uk/qca_4337.aspx (Zugriff am : 13.11.2007 )

Brainstorming

Brainstorming ist eine Gruppenaktivitdt, die entwickelt wurde um eine grofle
Anzahl von Ideen zur Lésung oder Behandlung eines Problems zu generieren.

Alle TeilnehmerInnen sollen Ideen ohne Einschriankungen entwickeln kdnnen
und den folgenden Grundregeln des Brainstormings folgen:

e  Schwerpunkt: viele Ideen generieren

o Keine Kritik

e Ungewodhnliche Ideen sind wilkommen

e Kombinieren und Verbessern von Ideen

Nach einem Brainstorming werden die Ideen iiblicherweise von einem Team-
mitglied verlesen, evaluiert und sortiert. Dies beinhaltet nur eine thematische
Sortierung und ein Streichen von Ideen die vom urspriinglichen Problem zu
weit weg erscheinen.
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Mogliche Zwecke von Brainstorming kdnnen sein:
e Organisieren
e  Falsche oder irrefiithrende Konzepte aufzeigen

Literatur:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of
creative problem solving .(Third Revised Edition). New York, NY: Charles
Scribner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful ldeas.
Wilshire Book Company.

Fallstudien

Fallstudien (in der Didaktik) sind schiilerlnnen-zentrierte Aktivititen, die auf
Themen basieren welche theoretische Konzepte in einem angewandten Rahmen
demonstrieren. Diese Definition umfasst eine Vielfalt von verschiedenen Lehr-
strukturen, von kurzen Einzelfallstudien bis zu ldngeren Gruppenaktivititen.
Fallstudien kdnnen etwa wie folgt verwendet werden:
e Um die Anwendung theoretischer Konzepte zu zeigen und so den Ab-
stand zwischen Theorie und Praxis zu iiberbriicken.
e  Um aktives Lernen zu fordern.
e Um die Entwicklung von Schliisselqualifikationen, wie etwa Kommu-
nikation, Gruppenarbeit und Problemldsen, zu fordern.
e Um das Interesse der Schiilerlnnen an einem Thema zu erhdhen und
damit den Wunsch zu lernen zu bestarken.

Eine Fallstudie kann eine neue oder ungewohnliche Entwicklung oder Bedin-
gung zeigen, ist aber {iblicherweise die Beschreibung einer klassischen Situati-
on, die als Modell oder Beispiel verwendet werden kann.

Literatur:

UK Centre for Materials Education Working with you to enhance the student
experience. Available at http://www.materials.ac.uk/guides/casestudies.asp
(Zugriff am : 15.11.07)
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Gemeinschaftliches Lernen

Gemeinschaftliches Lernen ist ein Sammelausdruck fiir eine Vielfalt von didak-
tischen Ansétzen, die gemeinsame intellektuelle Anstrengungen von SchiilerIn-
nen, oder Schiilerlnnen und LehrerInnen, beinhalten. Ublicherweise arbeiten
SchiilerInnen in Gruppen von zwei oder mehr Personen und suchen gemeinsam
nach Versténdnis, Losungen oder Bedeutungen, oder sie erstellen ein Produkt.
Gemeinschaftliches Lernen basiert auf Diskussion und aktiver Arbeit.

Gemeinschaftliches Lernen kann folgendes beinhalten:
e Positive gegenseitige Abhingigkeit
e Soziale Féhigkeiten
e Individuelle und Gruppenverantwortung
e  Personliche Interaktion

Literatur:

Sharan, S. (1994) Cooperative learning methods. 1st edn. Wesport: Praeger
Publishers.

Computerunterstiitztes Lernen

Computerunterstiitztes Lernen (Computer Aided Learning, CAL) beschreibt
eine Lernumgebung, in der Computerprogramme verwendet werden, um den
Benutzer beim Lernen eines bestimmten Themas zu unterstiitzen. Das Ziel ist
es allerdings, ein Fachgebiet zu erlernen, und nicht Féhigkeiten am Computer
zu erwerben. Das Schiisselwort ist hier ,unterstiitzt, dh. das Computerpro-
gramm steht nicht allein, sondern wird durch andere Methoden erginzt. CAL
bezieht sich auf eine integrierte Lernmethode, bei der die Technologie einen
Teilaspekt darstellt.

Computerunterstiitztes Lernen kann hilfreich sein bei:
e Simulationen
e Computer-basierenden Laboratorien
e Datenspeicherung und -protokollierung
e Modellieren

Literatur:

Oliver, A. (2001) What is Computer Aided Learning. Available at:
http://www.herts.ac.uk/ltdu/learning/whatiscal.pdf (Zugriff am: 12 November
2007).
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Concept Mapping

Eine Technik, die eine visuelle Darstellung der Beziehungen zwischen Konzep-
ten, Ideen und Informationen erlaubt, aufbauend auf existierendes und neues
Wissen. Es wird angenommen, dass beim Zeichnen der Concept Map, also
beim graphischen Verbinden der Beziehungen zwischen Konzepten eines be-
stimmten Gebietes, eine externe Darstellung des Verstidndnisses in einer Form
erfolgt, die von LeherInnen und Mitschiilerlnnen gelesen und interpretiert wer-
den kann.

Eine concept map ist ein Diagramm, welches die Beziehungen zwischen Kon-
zepten zeigt. Es besteht aus Knoten und Kanten. Knoten stellen Konzepte dar,
Kanten reprédsentieren Beziehungen zwischen den Konzepten. Die Konzepte
sind durch beschriftete Pfeile verbunden und kénnen hierarchisch strukturiert
sein. Die Beziehungen werden in den Beschriftungen niher erlautert, z.B. ,re-
sultiert in“, ,,wird bendtigt fiir, , tragt bei zu®.

Eine mind map besteht aus einem zentralen Wort oder Konzept, um das Schiile-
rinnen 5-10 Hauptideen zu diesem Wort schreiben. Um jedes dieser Worter
werden wieder 5-10 Hauptideen zu den jeweiligen Wortern geschrieben.

Der Unterschied zwischen einer concept map und einer mind map besteht da-
rin, dass es bei einer mind map nur ein Hauptkonzept gibt, wihrend eine
concept map mehrere Konzepte darstellen kann. Eine mind map kann daher als
Baum dargestellt werden, eine concept map im Allgemeinen nur als Netzwerk.

Literatur:
Buzan, T. (1995) The MindMap book. 2 edn. London: BBC Books.
Jonassen, D. H., Beissner, K., & Yacci, M. A. (1993) Structural knowledge:

Techniques for conveying, assessing, and acquiring structural knowledge.
Hillsdale, N J: Lawrence Erlbaum Associates.

Lawson, M. J. (1994) Concept Mapping, in T. Husén & T. N. Postlethwaite
(Eds.). The international encyclopedia of education. 2nd edn.. Oxford: Elsevier
Science.

Novak, J. D. (1991) Clarify with concept maps: A tool for students and teachers
alike. The Science Teacher, 58(7), 45-49.

Novak, J. D. (1993). How do we learn our lesson? : Taking students through
the process. The Science Teacher, 60(3), 50-55.
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Diskussion und Debatte

Eine mathematische bzw. wissenschaftliche Diskussion ist ein Vorgang, bei
dem in einer Gruppe iiber ein sachliches Thema gesprochen wird. Alle Beitrage
werden akzeptiert, wodurch sich auch Ideen herauskristallisieren kénnen, die
von den Lehrerinnen nicht vorhergesehen waren. Die Lehrperson hat die Auf-
gabe, die Diskussion zu begleiten im Sinne von:

o Die Diskussion einzuleiten

e Die Diskussion durch eigene Beitrige zu lenken

Eine Debatte bezeichnet die Teilung einer Klasse in Gruppen, die beziiglich
eines gegebenen (meist kontroversiellen) Themas bestimmte Standpunkte ein-
nehmen (sehr hiufig pro und kontra). Jede Gruppe arbeitet Argumente aus, um
ihren zugeteilten Standpunkt zu unterstiitzen. Schiilerlnnen koénnen auch
eingeladen werden, Standpunkte zu argumentieren, die nicht ihre eigenen sind,
sie konnen als sie selbst auftreten oder in einem Rollenspiel andere Personen
darstellen.

Literatur:

Italian Ministry Programs (2001) Available at:
http://umi.dm.unibo.it/italiano/Matematica2001/matematica2001.html  (Zugriff
am: 11 2007)

Scimone, A & Spagnolo, F (2006), Argomentare e Congetturare, Palermo:
Editore Palumbo.

Vorfiihrungen und Versuche in Mathematik und Naturwissenschaften

Eine Vorfiihrung bzw. ein Versuch ist eine Préisentation eines Vorgangs oder
von Kenntnissen, die theoretische Prinzipien illustrieren. Sie bendtigen einen
gut geplanten Ablauf, miindliche und visuelle Erkldrungen, passende Abbil-
dungen und Maoglichkeiten fiir Schiilerlnnen, Fragen zu stellen und Probleme
zu kléren.

Das Unterrichten von Mathematik und Naturwissenschaften kann durch den
Einsatz von Versuchen bereichert werden. Visuelle Beispiele abstrakter Kon-
zepte kdnnen enorm zum Versténdnis beitragen. In den naturwissenschafltichen
Féachern stellen sie auch eine Moglichkeit dar, die Wissenschaftlichkeit von
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Methoden zu besprechen sowie den SchiilerInnen beizubringen, experimentelle
Beobachtung und wissenschaftliche Theorie zu verbinden. Schlussendlich
(nicht zu unterschétzen) machen Versuche das Lernen einfach spannender.

Lernen aus Erfahrung

Diese Methode beruht auf der Annahme, dass jede Erfahrung eine potentielle
Gelegenheit zum Lernen darstellt. Schiilerlnnen werden in eine Umgebung
gestellt, in der sie Informationen aufnehmen kénnen, und auf Grund ihrer per-
sonlichen Involvierung Fahigkeiten entwickeln kdnnen. Passende Strategien
dazu sind etwa Rollenspiele, Spiele und Simulationen, Fallstudien, Aufgaben-
basierenden Lernen, und Feldarbeit.

Es wird (explizit oder implizit) eine Menge von Beziehungen zwischen einem
bzw. einer oder mehreren SchiilerInnen, einigen Elementen der Lehrmateria-
lien, und der Lehrperson hergestellt, um einen Lerneffekt zu erzielen. Die Situ-
ation ist spezifisch fiir das angepeilte Wissen (hdufig eine nicht-formelle Situa-
tion).

Literatur:
Boud, D., Dunn, J. & Hegarty-Hazel, E. (1986). Teaching in laboratories. Sur-
rey, UK: The Society for Research into Higher Education & NFER-Nelson.

Forster, F., Hounsell, D. & Thompson, S. (Eds.) (1995). Tutoring and demon-
strating: A handbook. Edinburgh: Centre for Teaching, Learning and Assess-
ment.

Ladyshewsky, R. (1995). Clinical teaching. HERDSA Green Guide Number 1.
Canberra: HERDSA.
Exposition bzw. Frontalunterricht

Das Ziel dieser Methode ist es, Informationen zu vermitteln oder Erklarungen
zu geben.

Dabei konnen grofle Mengen von Informationen in einem relativen kurzen
Zeitrahmen gegeben werden. Auch werden Konzepte zu Beginn oder am Ende
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einer Unterrichtseinheit gegeben. Frontalunterricht kann auch Interaktion wie
z.B. eine Zeit fiir Fragenbeantwortung beinhalten.

Frontalunterricht erlaubt der Lehrperson:
e Hintergrundinformationen zu vermitteln
e FEinen Bezugsrahmen fiir eine Unterrichtseinheit zu geben
e FEine Aktivitdt oder Unterrichtseinheit zusammenzufassen

Um effektiv zu sein, muss diese Methode gut geplant und zeitlich abgestimmt
sein. Je jiinger oder weniger motiviert die SchiilerInnen sind, desto kiirzer soll-
ten die Perioden des Frontalunterrichts sein. Der Rest der Unterrichtseinheit
sollte anderre Methoden beinhalten, z.B. Diskussion, Versuch, peer-teaching,
Gruppenarbeit etc.

Literatur:

Exposition Teaching. Available at
http://spectrum.troy.edu/~mjparker/exposition.htm (Zugriff am :11.07)

Feldarbeit

Feldarbeit bedeutet Arbeiten auBlerhalb des Klassenzimmers. Das kann Arbeit
am Schulgeldnde, in der unmittelbaren Umgebung, oder auch weiter entfernt
bedeuten. Auch die Dauer kann unterschiedlich sein — ein Teil einer Unter-
richtseinheit, ein halber oder ganzer Tag, oder auch mehr. Sie beinhaltet Daten-
erhebung von externen Quellen durch Umfragen, Beobachtungen und Experi-
mente.

Feldarbeit sollte als essentieller Teil der naturwissenschaftlichen Ausbildung
gesehen werden, da sie die SchiilerInnen aktiv in die Wissenschaft einbindet.
Sie liefert einen Bezug zur realen Welt, sei es das Studium der Nahrungskette
in Biologie oder der Gravitation in der Physik. So kénnen die SchiilerInnen fiir
die Naturwissenschaften begeistert werden.

Literatur:

National curriculum in Action, Glossary of terms. Available in
http://www.ncaction.org.uk/subjects/geog/glossary.htm (Zugriff am:
14.11.2007)
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Hausiibungen

Leherlnnen geben Hausiibungen aus verschiedenen Griinden: Um den Schiile-
rinnen zu helfen, das Gelernte zu Wiederholen, Anzuwenden und in bereits
vorhandenes Wissen zu Integrieren; um sie auf die ndchste Unterrichtseinheit
vorzubereiten; um zeitaufwendigere Untersuchungen zum Thema durchzufiih-
ren; oder um SchiilerInnen zu helfen, Fahigkeiten in selbstangeleitetem Lernen
zu gewinnen und Resourcen wie Datenbanken oder Bibliotheken zu benutzen.
Hausiibungen kdnnen ebenso hilfreich sein beim:

e  Entwickeln von Kentnissen durch Uben von Gelerntem

e Entwickeln von effektivem Zeitmanagement und Selbstorganisation

e Lernen unabhéngig zu Arbeiten

e Entwickeln eines Sinns fiir Selbstverantwortung beim Lernen

e Entwickeln von Forschungsfiahigkeiten wie Suchen, Organisieren und

Verdichten von Informationen

e Herstellen von Verbindungen zwischen Schule und taglichem Leben

Hausiibung soll eine positive Erfahrung sein, die Kinder zum Lernen anregt.

Literatur:

Kidsource. Available at http://www.kidsource.com/education/sciencemath.html
(Zugriff am: 13.11.2007)

Selbststindiges Lernen

Selbststindiges Lernen ist eine Methode bei der sich die Lernenden durch ihre
eigene Anstrengung Wissen aneignen, welches vom Lehrer zur Verfiigung
gestellt werden kann. Die Methode erfiillt die folgenden Eigenschaften:

e Lernen in der vom Lernenden gewiinschten Geschwindigkeit

e Lernen zum vom Lernenden gewihlten Zeitpunkt und Ort

e Oftsind andere Personen zugegen, meist ebenfalls Lernende

e Lernende haben Kontrolle iiber den Lernprozess

Literatur:

Candy P (1991): Self-direction for lifelong learning. Jossey-Bass Higher and
Adult Education Series San Francisco, California.

Race P (1994): The Open Learning Handbook (2nd Edition) Kogan Page, Lon-
don.
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Fragendes Lernen

Fragendes Lernen beschreibt eine Reihe philosophischer, curricularer und pé-
dagogischer Ansétze, deren gemeinsame Pramisse es ist, dass Lernen auf Schii-
lerinnen-Fragen basieren soll. Pddagogik und Curriculum fordern von Schiile-
rInnen Problemldsen, die eine Reihe holistischer Féhigkeiten erfordert. Lehre-
rInnen leiten die SchiilerInnen beim Fragestellen an.

Die Fragemethode beginnt mit einer Zusammenfassung des bisherigen Wissens
zu einem Thema. Danach werden Fragen formuliert. SchiilerInnen entdecken
dann Losungen (individuell oder in Gruppen) durch veschiedene Methoden.

Der Frageprozess ladt die SchiilerInnen ein, die Vielfiltigkeit der Umwelt zu
erfahren, er bestérkt sie eigene Fragen zu stellen, ihre eigenen Antworten zu
suchen und fordert sie heraus, auch komplexe Sachverhalte verstehen zu wol-
len. Fragendes Lernen erlaubt SchiilerInnen selbstbewusst relevante Fragen zu
stellen und kritisch mit Informationen umzugehen.

Literatur:
Newel P, (2007), Elementary school students Available at
http://www.thefreelibrary.com/ (Zugriff am : 15th May 2007)

Untersuchen und Entdecken

Eine mathematische Untersuchung ist die Erkundung eines Gebiets der Mathe-
matik und ist iiblicherweise offen. Der Zweck ist nicht nur mathematisches
Wissen zu entwickeln, sondern auch mathematische Fahigkeiten und Prozesse
zu entwickeln. Eine Untersuchung kann das Aufstellen von Vermutungen,
Testen, Verallgemeinern von Ergebnissen, etc. beinhalten und unter verschie-
denen Graden von Anleitung stattfinden.

Auflerdem konnen folgende Merkmale auftreten:
e Untersuchung externer Quellen
e Sammeln von Daten
e  Zusammenarbeit mit anderen SchiilerInnen
e  Mebhrere Strategien kombinieren
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Eine naturwissenschaftliche Untersuchung ist die Erkundung eines naturwis-
senschaftlichen Gebiets mittels wissenschaftlicher Methodologie. Sie hingt von
der systematischen Verwendung und Interpretation von Daten und Fakten ab
und kann ebenfalls offen sein. Der Hauptzweck ist es, Wissen zu entdecken.

Literatur:

Speer, W. et al. (1998) ‘Mining mathematics — stake your claim to learning’,
Teaching Children Mathematics, 4(8), pp. 464-468.

Peer teaching/tutoring

Peer teaching ist eine Methode, bei welcher einE Schiilerln eineN andereN
Schiilerln in einem Gebiet unterweist, in dem der erste (der ‘Lehrer’) einen
hoheren Grad an Wissen besitzt als der zweite (der ‘Schiiler’). Allerdings exis-
tieren auch andere, teilweise widerspriichliche Definitionen fiir peer teaching.
Zum Teil werden die peers zufillig ausgewihlt, wodurch nicht immer ein héhe-
rer Wissensgrad gegeben ist. AuBBerdem wird der Begriff oft auch ohne Riick-
sicht darauf definiert, ob ‘Lehrer’ und ‘Schiiler’ in der gleichen Altersstufe sind
oder nicht.

Es gibt drei allgemein akzeptierte Vorteile von peer teaching: Das Lernen von
Lehrfahigkeiten, die Entwicklung sozialer Kompetenzen, und die Verbesserung
der Beziehungen zwischen den SchiilerInnen. AuBlerdem wurden ein gesteiger-
tes Selbstvertrauen festgestellt. Es ist wichtig zu bemerken das alle diese Vor-
teile sowohl bei den ‘Lehrern’ als auch bei den ‘Schiilern’ auftreten.

Peer teaching kann das Lernen verbessern, indem der Lernende Verantwortung
fir das Durchsehen, Organisieren und Zusammenfassen des vorhandenen
Wissens tibernimmt, dessen Grundstruktur versteht, vorhandene Liicken fiillt,
weitere Bedeutungen findet, und Wissen neu formuliert.

Literatur:

Dueck, G. (1993) Picture Peer Partner Learning: Students Learning From and
With Each Other. Instructional Strategies Series NO. 10. 1st edn. Saskatoon:
Saskatchewan Professional Development Unit.

Farivar, S., Webb, N. M. (1993). Helping an essential skill for learning to solve
problems in cooperative groups. Cooperative Learning 13, 20-23.
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McKeachie, W. J., Pintrich P.R., Yi-Guang Lin and Smith, D.A. (1986) Teach-
ing and Learning in the College Classroom: A Review of the Research Litera-
ture. 1st edn. Ann Arbor, MI: University of Michigan.

Whitman, N. A. (1998) Peer Teaching: To Teach Is to Learn Twice. 2 nd edn.
Jossey-Bass: San Francisco

Aufgabenbasierendes Lernen

Dies ist eine Methode, bei der Schiilerlnnen ‘lernen zu lernen’, um Ldsungen
fiir abstrakte oder reale Aufgaben zu finden. Die Aufgaben werden verwendet
um die Neugier der SchiilerInnen zu wecken und den Lernprozess einzuleiten.
SchiilerInnen sollen angeregt werden, kritisch und analytisch zu denken und
passende Lernressourcen zu finden.

Die bestimmenden Elemente des Aufgabenbasierenden Lernens sind
e Das Lernen wird durch herausfordernde Aufgaben angeregt
e  SchiilerInnen verwenden eine Vielfalt von Methoden, individuell oder
in Gruppen
e Lehrerlnnen nehmen die Rolle eines “Vermittlers” an

Literatur:

Duch B. Problem based learning .Available at http://www.udel.edu/pbl/
(Zugriff am 15th May 2007)

Rollenspiele

Ein Rollenspiel ist eine Aktivitdt in der Lernende bestimmte Rollen zu einem
gewissen Lernzweck annehmen, der zuvor festgelegt wurde. Ein Rollenspiel ist
ein Modell einer tatsdchlichen Situation. Es beinhaltet tiblicherweise die
Entwicklung einer Situation und von Mitspielerinnen, die durch wechselndes
Verhalten der Mitspielerlnnen oder durch eine Anderung der
Rahmenbedingungen, auf welche die Spielerlnnen reagieren miissen,
hervorgerufen wird. Das Ansprechen der emotionalen, kognitiven und
Verhaltensebene erlaubt eine reichhaltige Reflexion. Dabei spricht man von
einer ‘Rolle’, wenn ein Lernender irgendein Verhalten, Benechmen, Meinung,
oder sozial-6konomische Charakteristik annimmt, die verschieden von seinem
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bzw. ihrem eigenen sind. Die meistverwendeten Techniken bei einem
Rollenspiel sind dem Drama entlehnt. Die Theorie hinter der Verwendung von
Rollenspielen ist — ebenso wie bei aktivem Lernen, Lernen aus Erfahrung und
SchiilerInnen-zentriertem Lernen — dass Kinder ermutigt werden, korperlich
und geistig in den Unterricht eingebunden zu sein, um sich in einem
wissenschaftlichen Kontext auszudriicken und ein Verstidndnis fiir komplexe
Konzepte zu entwickeln.

Literatur:

Struder-Hill, I. Role-play as a teaching and learning tool for enterprise educa-
tion. Available at http://ncge.com/files/biblio1044.pdf
(Zugriff am:15.11.2007)

Mathematisches und Naturwissenschaftliches Schreiben

Naturwissenschaft und Mathematik hingen von Kommunikation ab — sowohl
innerhalb ihrer eigenen Fachgebiete als auch nach auBen. Kommunikation
beinhaltet Schreiben, Sprechen, Lesen, und andere Formen.

Wissenschaftliches Schreiben im Unterricht ist eine Methode, um sowohl die
wissenschaftliche als auch die allgemeine Lese- und Schreibfihigkeit zu erho-
hen. Mogliche Ansitze dazu sind:

e Schiilerlnnen erhalten ein mathematisches oder naturwissen-
schaftliches Schriftstiick und sollen es zusammenfassen

e Schiilerlnnen erhalten ein mathematisches oder naturwissen-
schaftliches Schriftstiick und sollen Fragen dazu beantworten

e  SchiilerInnen erhalten ein Schriftstiick in mathematischer oder natur-
wissenschaftlicher Sprache und sollen den Text in Alltagssprache
‘libersetzen’

e Wissenschaftliche Texte werden verwendet, um neue Konzepte,
Schliisselworte und Wissen einzufiihren, welche dann mit anderen Un-
terrichtsmethoden weiter entwickelt werden

e Fihigkeiten von SchiilerInnen im naturwissenschaftlichen und ma-
thematischen Schreiben entwickeln

Diese Methoden zielen darauf ab, Schiilerlnnen zu zeigen, dass Natur-
wissenschafter und Mathematiker sowohl sprachlich als auch symbolisch
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kommunizieren miissen, und auch in der Lage sein miissen, zwischen diesen
beiden Stilen zu wechseln.

Literatur:

Goper, G D & Swan, J A. The Science of scientific writing. Available at
http://www.amstat.org/publications/jcgs/sci.pdf (Zugriff am:13.11.2007)

Arbeit in Kleingruppen

Arbeit in Kleingruppen kann SchiilerInnen helfen ein Verstdndnis fiir Konzepte
zu entwickeln und Strategien zur Problemldsung zu erlernen oder zu verbes-
sern. Um diese hoheren Ziele — die das eigentliche Bildungsziel der Kleingrup-
penarbeit darstellen — zu erreichen hilft es den SchiilerInnen, eine zielgerichtete
Kommunikation in der Gruppe zu betreiben. Die typische Gruppengrofie be-
tragt dabei 3-5 Personen.

Literatur:

Gibbs G (1995) Learning in teams. 1 st edn. Oxford: Oxford Centre for Staff
and Learning Development, Oxford Brookes University.

Heron J (1995) The facilitator's handbook. 3" edn. London: Kogan Page.
Jaques D (1991) Learning in groups. 3 edn. London: Kogan Page.

Johnson D., Johnson F. (1991) Joining together: group theory and group skills.
1 st edn. London: Prentice Hall International.

Priasentationen

Eine Prisentation bedeutet das Pridsentieren von Arbeiten durch SchiilerInnen,
die (zum Teil oder vollstdndig) von ebendiesen durchgefiihrt wurden, vor ande-
ren Personen. Diese Présentationen konnen direkt (Vortrdge) oder indirekt
(Poster, Filme, Multimedia, Internet) sein, sie konnen verschiedene Medien
verwenden (Sprache, Tafel, Whiteboard, Overheadprojektor, Papier und Blei-
stift, graphische Darstellungen), sie konnen vor unterschiedlichem Publikum
stattfinden (MitschiilerInnen, LehrerInnen, andere Schiilerlnnen, allgemeines
Publikum), sie kénnen von einem oder mehreren Schiilerlnnen durchgefiihrt
werden, sie konnen die Arbeit der priasentierenden SchiilerInnen darstellen oder
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einer grofleren Gruppe, und sie konnen Einheiten verschiedener GroBe darstel-
len.

Prisentationen konnen zum Beispiel verwendet werden, um
¢ neue Informationen (etwa in peer-teaching-Situationen) einzufiihren
e Projektarbeiten oder andere Gruppenarbeiten von Schiilerlnnen zu
présentieren
e Informationen, die durch Gruppenarbeit und/oder in der Klasse erar-
beitet wurden, zusammenzufassen

Literatur:

Goering, L. Student prentations. Available at
http://serc.carleton.edu/introgeo/campusbased/presentation.html (Zugriff am:
15.11.2007)

Textbasierendes Lernen

Traditionell wird Text (im Lernprozess) hauptséchlich als eine linare Darstel-
lung von Wissen, etwa in Lehrbiichern, Zeitschriften oder Zeitungen, verstan-
den. Der Prozess des Lernens aus Texten hingt signifikant von dem Genre, der
Struktur, und der Qualitit des Textes ab. Die SchiilerInnen kénnen mit Text in
verschiedener Weise (z.B. in Lehrbiichern, im Internet, in Diskussionen) kon-
frontiert werden. Zu den Kriterien der Textqualitit zdhlen unter anderem die
Verstindlichkeit und die Glaubwiirdigkeit des Textes. Der Lerneffekt ist
groBer, wenn Schiilerlnnen den zu transportierenden Inhalt kennen (nicht in
seinen Details, aber was grundsitzlich transportiert werden soll). Je groBer das
Vorwissen auf dem entsprechenden Gebiet (ohne dass die im Text vermittelten
engeren Inhalte schon bekannt sind), desto grofer der Lernerfolg bzw. desto
schneller kann das neue Wissen angeeignet werden.

Text kann unter anderem folgenden Aufgaben dienen:
Hintergrundinformationen fiir ein Projekt
Daten finden

Ideen erzeugen

Neue Aktivititen anregen
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Literatur:

Terms used in qualitative research, Adapted from Answers.com. Available at
www.mrs.org.uk/mrindustry/glossary.htm (Zugriff am:15.11.2007)

Arbeitsblitter

Ein Arbeitsblatt ist ein Blatt (oder mehrere Blitter) Papier, welches Aktivititen
von den SchiilerInnen verlangt. Damit ein Arbeitsblatt effektiv ist, muss es
einfach zu lesen und zu verstehen, optisch interessant und interaktiv sein.
Arbeitsblitter sollen klare, einfache und kurze Erklarungen enthalten, was
getan werden soll. Die Lehrperson soll an das Alter und die Fahigkeiten der
Gruppe angepasste Sprache und Grammatik verwenden. Wenn es angebracht
ist, konnen auch Aufzdhlungen verwendet werden, oder Linien und Késtchen,
auf bzw. in die SchiilerInnen schreiben konnen. Es wird empfohlen,
Zeichnungen oder Bilder zur Verbesserung des optischen Eindrucks zu
verwenden.

Vor dem Entwerfen eines Arbeitsblattes muss sich die Lehrperson dariiber im
Klaren sein, was die SchiilerInnen lernen sollen und in welcher Weise das Ar-
beitsblatt dazu beitragen soll. Auch das Alter und die Féhigkeiten der
SchiilerInnen flieen in die Gestaltung mit ein. Ebenso sollte klar sein, welche
Informationen notig sind, um den Schiilerlnnen bei der Bearbeitung des
Arbeitsblattes zu helfen.

Literatur:

Friends of the Earth Available at
http://www.foe.co.uk/resource/guides/worksheet_design.pd (Zugriff am:10.06)
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PREDMLUVA K 1. VYDANI

Anglicky nazev projektu MOTIVATE ME in maths and science — Motivating
and Exciting Methods in Mathematics and Science je mozné do Cestiny pielozit
nasledujicim zptisobem: MOTIVU] ME v matematice a piirodovédnych
pfedmétech — motivacni a zajimavé metody ve vyucovani matematiky
a prirodo-védnych predmétt.

Projekt je financovan z grantového programu Evropské komise v kategorii
COMENIUS 2.1. Cilem projektu je ptispét k feSeni problému nezajmu mladych
lidi studovat matematiku a pfirodni védy (zejména fyziku a chemii) a pfiblizit
pocatecni pfipravu uciteli téchto pfedméti skolské praxi.

Jednou z pficin, pro¢ tyto predméty nejsou piili§ oblibeny zaky zakladnich
a sttednich $kol, je nedostatek nebo nedostupnost zajimavych materialt
podporujicich a dopliujicich vyucovani a také to, ze mnozi ucitelé neovladaji
aktivizujici metody s vyuzitim zajimavych a netradi¢nych materiald.

Regenim projektu MOTIVATE ME se fesitelsky tym snaZi pomoci studentiim
ucitelstvi akademickych predmétd, predev§im matematiky a fyziky, cviénym
a uvadéjicim ucitelim na Skolach, ale také oborovym didaktikiim na fakultach
vzdé¢lavajicich uitele a poskytnout jim Siroky vybér aktivizujicich vyucovacich
metod. V ptredchazejicim projektu COMENIUS 2.1 s nazvem PROMOTE MSc
(Podpora matematiky a pfirodnich véd) byly piipravené a publikované navrhy
materialll pro zaujimavé vyuéovaci hodiny. Vyucovaci metody v piedkladané
publikaci jsou orientovany ponejvice na aplikaci pfipravenych materiald
v ramci jednotlivych vyucovacich hodin.

Prvni aktivitou projektu MOTIVATE ME je vytvoreni a publikovani vybraného
seznamu vhodnych vyucovacich metod, doplnénych jejich stru¢nou charakte-
ristikou. Vysledny seznam metod, které jsou povazované za aktivizujici, vznikl
vytypovanim téchto metod feSitelskym tymem v kazdé partnerské zemi
projektu, jejich naslednym porovnanim a sjednocenim jejich chapani
a vyznamu ve $kolni praxi. Kazdy partner projektu piipravil stru¢nou charakte-
ristiku nékolika vybranych metod v anglickém jazyce, véetné odkazii na litera-
turu. Nasledn€ byl anglicky original pfelozen do jazyka kazdého partnera pro-
jektu. Zavére¢na podoba publikace byla prodiskutovana a odsouhlasena vSemi
fesiteli projektu na spoleénych jednanich. P¥edlozena publikace obsahuje vy-
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sledny seznam vyu€ovacich metod a jejich stru¢nou charakteristiku. VSechny
dokumenty projektu je mozné nalézt na webové strance projektu, na adrese:
http://www.MotivateMeMathsScience.eu

PREDMLUVA K 2. VYDANI

Na zéklad¢ evaulace a zkuSenosti s pouzivanim vytvofenych materiald se po
deseti letech ukazala potieba vystupy projektu aktualizovat. Z tohoto divodu
byl ptipraven projekt MSc4All — Motiva¢ni metody v matematice a ptirodnich
védach: diseminace” v ramci programu celozivotniho vzdélavani. Projekt
umoznil Fesitelskym tymim shromazd’ovat podnéty pro zlepSeni vyukové praxe
a také pripravit a publikovat druhé vydani projektovych materialti. Doufame, ze
se podafi alespon ¢astecné naplnit planovany cil projektu, kterym je motivace
zakl ve vyuce matematiky a pfirodnich véd. Druhé vydani projektovych mate-
rald je dostupné na strankach projektu http://www.nsc4all-project.eu/.

Resitelé projektu

Regiteli projektu jsou university a jejich fakulty pipravujici budouci ugitele
v péti zemich Evropské unie: The University of Sunderland, Velka Britanie;
Wien Universitit, Rakousko; Univerzita Palackého Olomouc, Ceska republika;
Univerzita Konstantina Filozofa v Nitfe, Slovenska republika a Universita di
Palermo, Italie.
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VYKLADOVY SLOVNIK

Aktivni uéeni

Aktivni uceni, jak naznacuje sdm nazev, je vyuCovaci metoda, kterou néektefi
ucitelé vyuzivaji, aby zapojili zdky do vyucovaciho procesu. Je uzce spojena s

terminem “ucit se praxi”.

Nejdulezitéjsi je, ze zaci, chtéji-li se aktivné zapojit do vyucovaciho procesu,
musi vyuzivat vyssi stupné mysleni jako analyzu, syntézu a hodnoceni. V tomto
kontextu, strategie podporujici aktivni uceni jsou definovany jako aktivity za-
pojujici zaky do ¢innosti a nuti je pfemyslet o tom, co délaji.

Priklady “aktivnich” aktivit:
o tfidni diskuze
e skupinova diskuze
e debata
e kladeni otazek tridé
e prace ve dvojicich
o kratké psané ukoly

Literatura:

Goodlad, J. (1983) A Place Called School: Prospects For The Future. 1st edn.
Hightstown, NJ: McGraw Hill.

Hodnocenim Kk uéeni

Hodnocenim k uceni je procesem, kdy vyuzivame tiidni hodnoceni ke zlepSeni
uceni, zatimco hodnoceni uceni je mira toho, co zaci dokézi, obvykle je prova-
déno na konci ucebniho udobi.

P1i této metode:
e ucitelé se se zaky pod¢li o ucebni cile;
e 7aci znaji a chapou cile, ke kterym maji smefovat;
e 7zaklm je poskytovana zpétna vazba, ktera jim pomaha ke zlepSeni;
o predpoklada se, ze kazdy zak se mize zlepsit;

49



Ceskda verze Vykladovy slovnik

e 7aci posoudi a pfemysli o svych vykonech a pokroku s uciteli a rozvijeji
své dovednosti v sebehodnoceni a hodnoceni vrstevniky.

Hodnocenim k uceni je jednim z nejucingjSich zpisobl jak zlep$it uceni
a zvysit standardy. Jestlize jsou Zaci aktivné zapojeni do procesu jejich uceni,
jestlize je jim poskytnuta moznost hodnotit sami sebe a pochopit, jak se uéi a
zlepSuji, mize narUst jejich motivace a sebevédomi.

Metoda hodnocenim k u€eni by méla byt soucasti efektivniho planovani vyuky
a vyuCovacich strategii, které zohlednuji rizné potieby riznych skupin zakd,
a mela by zvazit prekazky, se kterymi se nékteti z nich potykaji.

Literatura:

QCA Characteristics of AfL— Available at
http://www.qca.org.uk/qca_4337.aspx (Accessed: 13.11.2007)

Brainstorming

Brainstorming je kreativni skupinova metoda vytvofena ke generovani velkého
poctu napadu k feSeni nebo postupu pii feseni problému.

Vsichni zicastnéni by méli produkovat myslenky bez jakéhokoliv omezeni,
pokud dodrzi nasledujici Ctyii zakladni pravidla brainstormingu:

e zaméfit se na kvalitu,

e 7adna kritika,

e neobvyklé napady jsou vitany,

e kombinovat a zlepSovat napady.

Nasledné po brainstormingu ¢lenové tymu obvykle piectou vSechny napady,
ohodnoti je a roztfidi. Ttidi se podle tématu a vyclenuji se pouze ty napady,
které jsou jiz piilis vzdalené od pivodniho problému.

Uc€elem brainstromingu muize byt:

e pokrocila organizace
e ujasnéni mylnych piedstav
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Literatura:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of
creative problem solving. (Third Revised Edition). New York, NY: Charles
Scribner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful ldeas.
Wilshire Book Company. http://en.wikipedia.org/wiki/Brainstorming

Piipadové studie

Ve vyuce jsou piipadové studie aktivity zaméfené na zaky zaloZené na téma-
tech, které maji demonstrovat teoretické koncepty v realném prostiedi. Tato
definice ptipadovych studii pokryva rizné varianty riznych vyucovacich struk-
tur, po€inaje kratkymi individualnimi pfipadovymi studiemi az po dlouhodobé
skupinové aktivity. Mohou byt vyuzity, aby:
e umoznily aplikaci teoretickych konceptl, aby byly demonstrovany
a propojily tak teorii s praxi;
e podpotily aktivni ucent;
e poskytly moznosti pro rozvoj klicovych dovednosti jako komunikace,
skupinova prace a feseni problému;
o zvySily radost zakl z tématu a nasledné touhu po uceni.

Ptipadova studie mize popisovat nové ¢i neobvyklé podminky ¢i situace, ale
obvykle ptjde o popis klasické situace, kterou lze vyuzit jako model nebo pti-
klad.

Literatura:

UK Centre for Materials Education Working with you to enhance the student
experience. Available at
http://www.materials.ac.uk/guides/casestudies.asp (Accessed: 15.11.07)

Kooperativni u¢eni
Spoluprace je zastieSujici termin pro rizné vzdélavaci piistupy véetné spolec-

ného intelektudlniho usili Zaka nebo zakt a uciteld. Obvykle Zaci pracuji ve
skupin€é po dvou ¢i vice, spole¢n€ se snazi porozumét, nalézt feSeni nebo vy-
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znamy nebo vytvaii néjaky produkt. Tyto aktivity jsou zaloZeny na zakovské
diskuzi a aktivni praci.

Spoluprace mize zahrnovat:
e pozitivni vzajemnou zavislost;
e socialni dovednosti;
e individualni a skupinovou odpovédnost;
e interakci tvafi v tvar.

Literatura:

Sharan, S. (1994) Cooperative learning methods. 1st edn. Wesport: Praeger
Publishers.

Uceni s podporou pocitace (CAL)

CAL popisuje vzdelavaci prostiedi, kde je pocitacovy program vyuzivan jako
pomoc pfi studiu uréitého predmétu. Cilem je naucit se matematiku ¢i ptirodni
vedy spise nez ziskat pocitacové dovednosti. KliCovym pojmem je pomoc, coz
znamena, ze program neni jedinym prostiedkem k dosazeni cile, ale Ze jsou
vyuzivany i jiné metody. CAL je celistvy integrovany piistup vzdélavacich
metod a popisuje integrovany pristup k vyuce pfedmétu, jehoz soucasti je
i technika. To je CAL — pocita¢ je pomoc v celistvé studijni strategii — ktera
sama o sob¢ je konglomeratem dalsich vzdélavacich metod.

CAL je zejména uzitecna pfi:
e simulacich
e laboratornich pracich vyuzivajicich pocitace
e sbéru a evidenci dat
e modelovani

Literatura:

Oliver, A. (2001) What is Computer Aided Learning. Available at:
http://www.herts.ac.uk/ltdu/learning/whatiscal.pdf (Accessed: 12 November
2007).
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Pojmova mapa

Technika, ktera umoznuje zakim vizualizovat a uvadét do vztahu spojeni a/
nebo vztahy mezi koncepty, myslenkami a informacemi, navazujici na existuji-
ci a nové znalosti. Obecné se uvadi, ze pokud jsou zaci pozadani, aby nakreslili
mapu pojma, graficky spojili vztahy mezi koncepty jednoho konkrétniho oboru,
externalizuji své pochopeni a vlozi je do formy, kterou mohou ptecist jejich
ucitelé i vrstevnici.

Mapa pojmil je diagram ukazujici vztahy mezi pojmy. Sklada se z boda
a spojnic. Body ptedstavuji pojmy a spojnice piedstavuji vztahy mezi nimi.
Pojmy jsou spojeny Sipkami a mohou byt uspofadany do hierarchie. Vztah mezi
pojmy je vyjadfen spojovacimi vyrazy, napf. ,,zpisobuje®, ,,se rovna®, ,je vy-
zadovan“ nebo ,,prispiva k*.

Myslenkova mapa se sklada z centralniho slova ¢i pojmu, kolem né&j zak za-
kresli 5 az 10 hlavnich myslenek, které s danym pojmem souvisi. Nasledné
vezme kazdé z onéch slov a opét zakresli 5 az 10 hlavnich slov, které se vzta-
huji ke kazdému z t&chto slov.

Rozdil mezi mapami pojmti a mySlenkovymi mapami je, ze myslenkova mapa
ma pouze jediny hlavni pojem, zatimco mapa pojmul jich mize mit né€kolik.
Myslenkova mapa muze byt tedy zakreslena jako strom, zatimco mapa pojmi
mize byt zakreslena jako sit’.

Literatura:
Buzan, T. (1995) The MindMap book. 2 edn. London: BBC Books.
Jonassen, D. H., Beissner, K., & Yacci, M. A. (1993) Structural knowledge:

Techniques for conveying, assessing, and acquiring structural knowledge.
Hillsdale, NJ: Lawrence Erlbaum Associates.

Lawson, M. J. (1994) Concept Mapping, in T. Husén & T. N. Postlethwaite
(Eds.). The international encyclopedia of education. 2nd edn.. Oxford: Elsevier
Science.

Novak, J. D. (1991) Clarify with concept maps: A tool for students and teachers
alike. The Science Teacher, 58(7), 45-49.

Novak, J. D. (1993). How do we learn our lesson? : Taking students through
the process. The Science Teacher, 60(3), 50-55.
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Diskuze a debata

Matematicka nebo prirodovédna diskuze je proces konverzace o uréitém tématu
ve skupiné. Jakykoliv pfispévek do diskuze je vitan. Myslenky se mohou obje-
vit a rozvinout zpisoby, které nebyly ucitelem pfedem stanoveny. UcCitel ma
roli privodce ve smyslu, Ze:
e vyvolava diskuzi v prib&hu aktivity tridy;
e ovliviiyje diskuzi rozhodujicim zplisobem, vyuziva intervence naplano-
vané ve své piiprave.

Debata rozdéluje tfidu nebo jednotlivece do skupin, aby piedstavovali urdity
nazor (vétSinou pro a proti) na kontroverzni téma. Kazda skupina zpracovava
argumenty, které maji podpofit pfidéleny nazor. Zaci mohou byt pozadani, aby
zastavali nazor, ktery sami nesdili, zapojit se do debaty jako postava nebo hra-
nim roli.

Literatura:

Italian Ministry Programs (2001) Available at:
http://umi.dm.unibo.it/italiano/Matematica2001/matematica2001.html (Ac-
cessed: 11 2007)

Scimone, A & Spagnolo, F (2006), Argomentare e Congetturare, Palermo:
Editore Palumbo.

Demonstrace v matematice a prirodnich védach

Demonstrace je prakticka prezentace procesu nebo procedury nebo dovednosti,
jez ma prezentovat teoretické principy. Demonstrace vyzaduji peclivé
nacasovani, ustni a vizualni vysvétleni, adekvatni ilustrace a je nezbytné také
zaktim umoznit polozit otazku ¢i objasnit problémy.

Vyuka matematiky a pfirodnich véd mtze byt vyuzitim demonstraci obohace-
na. Vizualni pfiklady abstraktnich konceptd nezmémé pomahaji v jejich po-
chopeni. Ve vyuce prirodnich véd také poskytuji moznost ilustrovat védeckou
metodu a naucit zaky spojit pozorovani experimentl s védeckou teorii. Pokusy
predstavuji zptisoby, kterymi védecké znalosti v moderni dobé tak rychle
vzrostly. Kone¢né, nepodcenujme fakt, Ze demonstrace ve vyuce matematiky a
ptirodnich véd ¢ini vyuku zabavng;jsi!
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Literatura:

Boud, D., Dunn, J. & Hegarty-Hazel, E. (1986). Teaching in laboratories. Sur-
rey, UK: The Society for Research into Higher Education & NFER-Nelson.

Forster, F., Hounsell, D. & Thompson, S. (Eds.) (1995). Tutoring and demon-
strating: A handbook. Edinburgh: Centre for Teaching, Learning and Assess-
ment.

Ladyshewsky, R. (1995). Clinical teaching. HERDSA Green Guide Number 1.
Canberra: HERDSA.

ZkuSenostni uceni

Tento piistup k vyuce je zalozen na predpokladu, ze kazda zkusenost ma poten-
cial stat se podndtem k udeni. Zaci jsou zapojeni do kontextu nebo prostiedi,
kde mohou vstfebat informace a rozvijet dovednosti tim, Ze jsou osobn¢ zapo-
jeni. Zkusenostni uceni zahrnuje hrani roli, hry a simulace, ptipadové studie,
feSeni problému, praci v terénu a pracovni vyuku.

Zkusenostni uceni je expresivni a/ nebo implicitni sada vztaht vzniklych mezi
zakem a skupinou zakd, néjakym prvkem vyukovych materialti (jsou zahrnuty
nastroje nebo materialy), a uéitelem, aby umoznili zakiim naudit se — coz zna-
mena: rekonstruovat — néjaké znalosti. Situace jsou specifikovany témito zna-
lostmi, ale obvykle jsou neformalni.

Literatura:

Boud, D., Cohen, R., Walker, D. (1993). Using experience for learning. Buck-
ingham, UK: The Society for Research into Higher Education & Open Univer-
sity Press.

Brousseau G. (1997), Theory of Didactical situations in mathematics. Kluwer
Academic Publishers

Hutchings, P. & Wutzdorff, A. (Eds) (1988). Knowing and doing: Learning
through experience. SanFrancisco:Jossey-BassInc.

Vyklad

Tvrzeni nebo slovni pojednani poskytujici informace nebo vysvétleni obtizného
materialu.
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Vyklad Ize vyuzit k poskytnuti velkého mnozstvi informaci v kratkém casovém
useku. Je také vyuzivan, aby vysvétlil pojmy na uvod nebo na zavér hodiny.
Vyklad s interaktivnim ucenim obsahuje také Cas na otazky.

Vyklad umoziuje uciteli:
e poskytnout zakladni informace,
e vytvorfit rAmec referenci pro studijni jednotku,
e shrnout aktivitu, hodinu ¢i jednotku.

Efektivni vyklad musi byt dobfe naplanovéan a peélivé nacasovan. Cim mladsi
a/ nebo méné motivovani zaci, tim kratsi by vyklad mél byt. Zbytek hodiny by
m¢él obsahovat dalsi techniky: diskuzi, demonstrace, fizené praktické cviceni,
uceni vrstevniky, skupinovou praci.

Literatura:

Exposition Teaching. Available at
http://spectrum.troy.edu/~mjparker/exposition.htm (Accessed :11.07)

Prace v terénu

Prace v terénu zahrnuje praci mimo téidu. MuZe se jednat o praci na $kolnim
pozemku, Vv prostoru bezprostiedné okolo $koly nebo dal. MiZe se lisit dobou
trvani — ¢ast hodiny, polovina dne nebo cely den nebo prace v misté bydlisté na
n€kolik dni. Zahrnuje sbér primarnich dat z externich zdroji prizkumy, pozo-
rovanim nebo experimenty.

Prace v terénu by méla byt chapana jako zékladni ¢ast vyuky pfirodnich véd,
protoze aktivné zapojuje zaky do pfirodnich véd. Poskytuje jim kontext skutec-
ného svéta, at’ se jednd o téma biologie a potravni fetézec nebo fyziky
a gravitace. To pomaha Zakiim nadchnout se pfirodnimi védami.

Literatura:

National curriculum in Action, Glossary of terms. Available in
http://www.ncaction.org.uk/subjects/geog/glossary.htm (Accessed: 14.11.2007)
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Domaci kol

Ugitelé zadavaji domaci tikoly z nejriznéjsich divodi: pomoci zakiim zkontro-
lovat, aplikovat a integrovat, co se naucili ve tfid€; pomoci jim pfipravit se na
dalsi hodinu; prohloubit zkoumani tématu vice nez dovoluje ¢as ve tiidé; nebo
pomoci zakim ziskat dovednosti v samostatném uceni a vyuziti zdroji jako
knihovny nebo informa¢nich pomicek. Domaci tikol mize Zakaim také pomoci:

e dosahnout mistrovstvi procvi¢ovanim toho, co se jiz naudili,

o ziskat efektivni zvyklosti sebekdzné a ¢asového managementu,

e naucit se pracovat samostatn¢,

o ziskat smysl pro osobni odpovédnost za ucenti,

e rozvinout vyzkumné dovednosti jako lokalizovani, organizovani

a zestru¢néni informaci,
e spojovat Skolu s kazdodennim zivotem.

Domaci ukol ma byt pozitivni zkusenosti, ktera podporuje uéeni zaku.

Literatura:

Kidsource . Available at
http://www.kidsource.com/education/sciencemath.html
(Accessed : 13.11.2007)

Samostatné uceni

Samostatné uceni je metodou, kde zak ziskava znalosti vlastnim usilim, které
muiize byt usnadnéno ucitelem. Zak se uéi:

e dle vlastniho tempa;

e Vv dob¢ a na mistech dle vlastniho vybéru;

e (asto s dal$imi lidmi okolo, zejména dal$imi studujicimi;

e kdyz ma uceni pod kontrolou.

Literatura:

Candy P (1991): Self-direction for lifelong learning. Jossey-Bass Higher and
Adult Education Series San Francisco, California.

Race P (1994): The Open Learning Handbook (2nd Edition) Kogan Page, Lon-
don.
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Zkoumani

Uceni zalozené na zkoumani popisuje fadu filozofickych, kurikularnich
a pedagogickych pfistupti k u¢eni. Jeho hlavni premisou je pozadavek, zZe uceni
by mélo byt zaloZeno na otazkach zaka. Pedagogika a kurikulum vyzaduji od
zaku, aby fesili problémy, které vyzaduji komplexni okruh dovednosti. Ucitelé
vyuZivaji své znalosti k vedeni zakd v jejich zkoumani.

Tato metoda zac¢ind shrnutim dosavadnich znalosti vztahujicich se k danému
tématu. Nasledné jsou formulovany otazky, aby doslo ke specifikaci zkoumani.
Riznymi metodami se pak zaci spole¢né nebo individualné snazi najit feseni.

Proces zkoumani umoziuje zakiim zazit rozmanitost svéta, umoziuje jim klast
vlastni otazky, hledat vlastni odpovédi a podnécuje jejich pochopeni komplex-
nosti. Tento zptsob uceni buduje v mozku hluboké cesty, které pfipravuji zéky,
aby sebevédomé kladli relevantni otazky. Nasledné pak mohou kriticky hodno-
tit informace.

Literatura:

Newel P, (2007), Elementary school students Available at
http://www.thefreelibrary.com/ (Accessed: 15th May 2007)

Matematicky vyzkum

Matematické zkoumani je patrani v oblasti matematiky — obvykle oteviené.
Utelem neni jen rozvinout matematické znalosti, ale také rozvinout matematic-
ké dovednosti a procesy. Miize zahrnovat domnénky, testovani, generalizaci
vysledkt a rizné stupné vedeni.

Soucasné¢ mize matematicky vyzkum zahrnovat:
e studium vnéjsich zdroju,
e sbér dat,
e spolupréci s vrstevniky,
o vyuziti fady metod k dosazeni zavéru.
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Védecky vyzkum je patrani v oblasti ptirodnich véd, které vyuziva védeckou
metodologii. Zavisi na systematickém vyuziti a interpretaci dat a dikazu. Miize
byt otevieny. Cilem je vytvorit pfirodovédné znalosti.

Literatura:

Speer, W. et al. (1998) ‘Mining mathematics — stake your claim to learning’,
Teaching Children Mathematics, 4(8), pp. 464-468.

Vrstevnické uceni / tutoring

Vrstevnicky tutoring je piistup, ve kterém jeden zak vyucuje druhé v oblasti,
kde sam je expertem a druhy je novackem. Nicméné existuji cetné definice
vrstevnického tutoringu a nejsou stejné. Napf. ne vSichni tutofi jsou ,,experti.
Nékdy jsou nahodné vybrani stejné stafi spoluzaci nebo stejn¢ stafi neprospiva-
jici Zaci. Aby nic nebylo tak jednoduché, termin ,,vrstevnicky tutoring® nékdy
zahrnuje tutoring zakl stejného i rozdilného veéku. Vrstevnicky tutoring se
vyskytuje tam, kde tutor i jeho svéfenec jsou stejného veku. V pfipade, Ze
nejsou stejné stafi, je tutor star$i nez jeho svéfenec. Nicméné nékdy je termin
»vrstevnicky tutoring” vyuZzivan k popisu obou variant.

Obvykle se zduraznuji téi nasledujici vyhody tutoringu: uceni se akademickym
dovednostem, rozvoj socialniho chovani a tfidni discipliny a zlepseni vztaht
mezi vrstevniky. Vyzkumnici také potvrzuji zlepSeni sebevédomi a jednoho
z jeho komponentd — sebeovladani. Je nezbytné zddraznit, ze vSechny tyto
vyhody se tykaji obou zicastnénych — tutora i jeho svétence.

Vrstevnické uéeni miize zlepsit u€eni tim, Ze umozni zaktim pievzit odpoveéd-
nost za kontrolu, organizovani a konsolidaci dosavadnich znalosti a materialt;
pochopeni jejich zakladni struktur; doplnéni mezer; nalezeni dalSich vyznami
a preformulovani znalosti do novych konceptualnich ramct.

Literatura:

Dueck, G. (1993) Picture Peer Partner Learning: Students Learning From and
With Each Other. Instructional Strategies Series NO. 10. 1st edn. Saskatoon:
Saskatchewan Professional Development Unit.

Farivar, S., Webb, N.M. (1993). Helping an essential skill for learning to solve
problems in cooperative groups. Cooperative Learning 13, 20-23.
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McKeachie, W. J., Pintrich P. R., Yi-Guang Lin and Smith, D.A. (1986) Teach-
ing and Learning in the College Classroom: A Review of the Research Litera-
ture. 1st edn. Ann Arbor, MI: University of Michigan.

Whitman, N.A. (1998) Peer Teaching: To Teach Is to Learn Twice. 2 nd edn.
Jossey-Bass: San Francisco.

Reseni problému

Tato metoda podnécuje zaky, aby se naucili ,,ucit se®, aby nalezli feSeni abs-
traktnich problému nebo problému skute¢ného svéta. Tyto problémy se vyuzi-
vaji, aby podnitily zakovu zvédavost a iniciovaly uceni se dané latce. Vede
zaky K tomu, aby mysleli kriticky a analyticky a nalezli a vyuzili adekvatni
uéebni zdroje.

Definujicimi charakteristikami této metody jsou:
e uceni je podnécovano zajimavymi problémy,
e 7aci pracuji riznymi zptsoby individualné nebo jinak,
e ucitelé ptejimaji roli ,,facilitatora® uceni.

Literatura:

Duch B. Problem based learning .Available at http://www.udel.edu/pbl/ (Ac-
cessed: 15.5.2007)

Hrani roli

Hrani roli je aktivita, kdy z&ci zamérné ptebiraji urcité role, aby tak dosahli
ur¢itého vyukového cile, jez je definovan u¢ebnimi vystupy. Role jsou dany
jako model realné situace. Obvykle dochazi k vyvoji situace, ktery je obvykle
podnicen zménou chovani postav v rolich nebo zménou vnéjsich podminek, na
které postavy reaguji. Oslovenim urovné emocionalni, kognitivni i chovani
nabizi hrani roli Siroky prostor pro reflexi. Role je pfijata, kdyz zak pfijme
jakékoliv chovani, postoj, nazor a socio-ekonomickou charakteristiku odlisnou
od jeho. Nejcastéji vyuzivané techniky pfi hrani roli jsou pfevzaty z divadla.
Teorie stojici za hranim roli v pfirodovédném uceni — jako ,,aktivnim®, , zkuse-
nostnim® nebo ,,pedocentrickém® uéenim — je, Ze zaci jsou podnécovani, aby se
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fyzicky a intelektualné zapojili do hodin, coZ jim umoziuje, aby se vyjadiily ve
védeckém kontextu a rozvinuli pochopeni obtiznych koncepti.

Literatura:

Struder-Hill, 1. Role-play as a teaching and learning tool
for enterprise education.Available at http://ncge.com/files/biblio1044.pdf
(Accessed:15.11.2007)

Piirodovédné / matematické texty

Pirodni védy a matematika zavisi na komunikaci jak uvnitf oboru, tak mimo
néj. Komunikace zahrnuje psani, gramotnost, mluveni, ¢teni a dalsi formy.

Vyuzivani pfirodovédnych/ matematickych textd ve tfid€ je zplsob jak zlepsit
ptirodovédnou/ matematickou a vSeobecnou gramotnost. Existuje mnoho zpi-
sobt, jak to ucinit, vcetn¢:

e Poskytnout zakim ¢&ast piirodovédného/ matematického textu

a pozadat je, aby jej shrnuli.

Poskytnout zaktm ¢ast pfirodovédného/ matematického textu a polozit

jim n¢kolik otazek, které ovéfi jejich porozuméni.

e Vyzvat zaky, aby prevedli text napsany v ptirodovédném/ matematic-
kém jazyce do normalniho stylu.

o Vyuzit pfirodovédny/ matematicky text k uvedeni novych konceptu,
klicovych slov a znalosti, které musi byt vyvinuty jinymi u¢ebnimi
metodami.

e Rozvijet zakovské dovednosti v pfirodovédném/ matematickém psani.

Tyto metody smétuji k tomu, aby zaktim ukazaly, ze védci a matematici musi
komunikovat za vyuziti lingvistikych dovednosti stejné jako symbolikou, ke
které se Casto uchyluji a Ze by méli byt schopni pfechazet z jednoho stylu do
druhého.

Literatura:

Goper ,G D & Swan,J A . The Science of scientific writing. Available at
http://www.amstat.org/publications/jcgs/sci.pdf (Accessed:13.11.2007)
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Prace v malych skupinach

Malé skupiny jsou uZzitecné pro pochopeni pojmu a ziskani nebo zlepSeni stra-
tegii ¢i pristupld k problémim. K dosazeni téchto myslenkovych a ucebnich
aktivit, které jsou podporovany praci malych skupin, je dobré zapojit zaky do
smysluplné komunikace vedouci k cili nebo skupiné cili. Tyto myslenkové
dovednosti vyssiho fadu (napf. aplikace konceptil a principd, feSeni problému,
atd.) jsou primarnimi cili prace v malych skupinach. Obvykle se velikost skupi-
ny ohybuje mezi 3 az 5 zaky.

Literatura:

Gibbs G (1995) Learning in teams. 1 st edn. Oxford: Oxford Centre for Staff
and Learning Development, Oxford Brookes University.

Heron J (1995) The facilitator's handbook. 3" edn. London: Kogan Page
Jaques D (1991) Learning in groups. 3 edn. London: Kogan Page

Johnson D., Johnson F. (1991) Joining together: group theory and group skills.
1 st edn. London: Prentice Hall International

Prezentace zaka

Prezentace zakt znamenaji, Ze Zzaci na rizné urovni prezentuji pfed ostatnimi
¢ast své prace. Tyto prezentace mohou byt osobni/ pfimé (rozmluvy, prezentace
vV uzsim slova smyslu) nebo nepiimé (postery, film, multimedia, internet), mo-
hou vyuzit rizna media (fe¢, tabuli, zpétny projektor, dataprojektor, tuzku a
papir, grafickou prezentaci), mohou se konat pfed riznym typem obecenstva
(vrstevnici, uéitel, ostatni Zzaci, vefejnost), mohou byt pfipraveny jednim nebo
vice zaky, ktefi prezentuji pouze svou praci nebo praci vétsi skupiny a mohou
prezentovat praci riznych rozméra.

Zakovské prezentace se vyuzivaji napf.:
e uvedeni novych informaci v mnohych situacich vrstevnického ucent;
e predstaveni projektu nebo skupinové prace zaku;
e shrnuti informaci ziskanych skupinovou praci nebo praci ve tride.

Literatura:
Goering,L. Student prentations. Available at

62



Vykladovy slovnik Ceska verze

http://serc.carleton.edu/introgeo/campusbased/presentation.html (Accessed:
15.11.2007)

Uceni se na zakladé textu

Tradi¢né byl text chapan jako linearné uceleny soubor informaci typizovany
ucebnicemi, ¢asopisy nebo novinami. Proces uéeni se z textu vyrazné zavisi na
zanru, struktufe a kvalité zprav, které zaci naleznou v knihach, diskuzich nebo
online. Mezi mnohé faktory, které pfispivaji ke kvalité textu a nasledné uceni
jsou srozumitelnost a davéryhodnost textu. Pokud Zaci rozumi zamys$lenému
ra, které ovliviiuji schopnost uéit se z textu (co zak pochopi a co si zapamatuji),
jsou nejvyznamnéjs$im Cinitelem pravé znalosti, které jiz maji. Tyto zdkladni
nebo predchozi znalosti jsou zakladem pro ziskani znalosti novych.

Smysluplné cile ¢teni ucebnic zahrnuji:
e zakladni ¢teni pro projekt;
e hledani dat;
e podnécovani napadi;
e vyzkum pro nadchazejic aktivity.

Literatura:

Terms used in qualitative research, Adapted from Answers.com. Available at
www.mrs.org.uk/mrindustry/glossary.htm (Accessed :15.11.2007)

Pracovni listy

Pracovni list je obvykle list papiru, ktery vyzaduje od zdka né&jakou aktivitu.
Aby byl pracovni list efektivni, musi byt jednoduse Ccitelny a lehky
k pochopeni, vizualné zajimavy a interaktivni. Pracovni listy by mély obsaho-
vat jasné, jednoduché a kratké vysvétleni toho, co se ma udé€lat. U¢itel by mél
vyuZivat jazyk a gramatiku odpovidajici skuping, kterou uéi. Kde se to hodi, je
vhodné vyuzit odrazky a poskytnout fadky ¢i rdmecky, kam mohou zaci psat
své odpovedi. Je dobré pouzit kresby, abychom dodali listu vizudln€ na zajima-
vosti.
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Nez uditel zaCne tvotit pracovni list, mél by si vyjasnit, co chce zaky naucit
a jak by to mél tento pracovni list podpofit. Je nezbytné zvazit vék a schopnosti
zakl, abychom se ujistili, Ze je nastolena spravna uroven. Je také nezbytné
ptesné védét, které informace je nutné zakaim poskytnout, abychom jim pomoh-
li pracovni list vyplnit.

Literatura:

Friends of the Earth Available at
http://www.foe.co.uk/resource/guides/worksheet_design.pd (Accessed:
10.06.2007)

64



VERSIONE ITALIANA






Glossario dei termini Versione italiana

PREFAZIONE

MOTIVATE ME in Maths and Science — Motivating and Exciting Methods in
Mathematics and Science (MOTIVAMI in Matematica e Scienze — Metodi
motivanti e divertenti in Matematica e Scienze) ¢ un progetto che si sviluppa
nell’ambito del programma COMENIUS 2.1 della Commissione Europea.

Lo scopo di questo progetto ¢ di cercare possibili soluzioni alla preoccupante
diminuzione del numero di giovani attratti dallo studio della Matematica e delle
Scienze e vogliono impegnarsi a diventare docenti di queste discipline.

E’ un dato di fatto che molti studenti non mostrino grande interesse
e motivazione allo studio della Matematica ¢ delle discipline scientifiche. Cio
puo essere in parte dovuto alla mancanza di materiali didattici veramente
interessanti e piacevoli da usare e in parte anche ai metodi didattici usati per la
presentazione scolasti di questi materiali, non sempre pensati per incentivare la
motivazione allo studio.

Uno degli scopi di questo progetto ¢ quello di rendere i docenti in formazione
e i loro supervisori/tutor consci dell’esistenza di un ampia gamma di metodi
e strumenti pensati per la didattica della Matematica e delle Scienze e di
rendere possibile I’utilizzo dei materiali prodotti nel precedente progetto
Comenius 2.1 PROMOTE MSc al fine di incentivare lo sviluppo di metodi
didattici atti a massimizzare la motivazione allo studio degli allievi.

Durante la prima parte del progetto ¢ stata compilato una lista dei metodi
didattici piu comuni e utilizzati, con una breve spiegazione di cid che per essi
deve intendersi.. A tale scopo, le cinque istituzioni partner hanno raccolto
e condiviso le definizioni e le descrizioni dei principali metodi utilizzati nei
rispettivi paesi per la didattica della Matematica e delle Scienze, fino
a giungere, in base a discussioni di gruppo durante gli incontri di lavoro, alla
compilazione di un unico glossario comune. Questo opuscolo riporta il risultato
finale di questo lavoro e contiene la lista dei metodi didattici ritenuti piu
interessanti e diffusi nella pratica didattica, con le rispettive descrizioni. Tutti
i materiali del progetto possono anche essere scaricati dalle pagine web del
progetto: http://www.MotivateMeMathsScience.eu
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PREFAZIONE 2* EDIZIONE

Dopo quasi 10 anni, era il momento di rivedere i materiali, usare i numerosi
feedback che abbiamo ricevuto da parte degli insegnanti e migliorare i
materiali. Per questo motivo abbiamo inserito il progetto “MSc4All —
Motivating Methods and Materials in Maths and Science: Dissemination” nel
quadro del programma di apprendimento permanente; questo ha permesso al
team di progetto di raccogliere proposte di miglioramento e di metterle in
pratica, produrre e quindi diffondere una seconda edizione dei materiali di
progetto. Con questo, speriamo di avvicinarvi ancora di piu al nostro obiettivo
originario di aumentare la motivazione ad apprendere la Matematica e la
Scienza.

La seconda edizione dei materiali di progetto puod essere trovata alla pagina
web del progetto: http://www.msc4all-project.eu/.

Team del Progetto

| partecipanti al Progetto sono istituzioni ufficialmente impegnate nella
formazione di docenti in pre-servizio in cinque paesi europei: L’Universita di
Sunderland (Regno Unito), I’Universita di Vienna (Austria), 1’Universita
Palacky di Olomouc (Repubblica Ceca), I’Universita “Costantino il Filosofo”
di Nitra (Repubblica Slovacca) e I’Universita di Palermo (Italia).
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GLOSSARIO DEI TERMINI
Insegnamento attivo

L’insegnamento attivo, come suggerisce il nome, ¢ un tipo di istruzione che
alcuni insegnanti utilizzano per coinvolgere gli studenti durante il processo di
insegnamento. E’ associato con il termine « insegnare facendo ».

Cosa ancora piu importante, per essere coinvolti attivamente, gli studenti si
devono impegnare in attivita mentali di alto livello, come I’analisi, la sintesi
e la valutazione. Con questo contesto, si propone che strategie che favoriscono
I’insegnamento attivo siano definite come attivita di istruzione che possano
coinvolgere gli studenti nel fare delle cose e nel riflettere su cio che stanno
facendo.

Esempi delle attivita "attive" includono:
e discussione di classe ;
e discussione di piccolo gruppo ;

o (dibattito ;
e porre domande alla classe ;
e attivita di riflessione — discussione in coppia — condivisione ;
e brevi esercizi scritti.
Referenze:

Goodlad, J. (1983) A Place Called School: Prospects For The Future. 1st edn.
Hightstown, NJ: McGraw Hill

Valutare attraverso ’apprendimento (valutazione formativa)

Valutare attraverso 1’apprendimento ¢ il processo di utilizzare la valutazione in
classe per migliorare 1’apprendimento, mentre la valutazione dell’appren-
dimento ¢ la misura di quello che gli studenti possono fare, normalmente fatta
alla fine della sequenza di apprendimento.

Nella valutazione attraverso I’apprendimento :

e gli insegnanti partecipano agli obiettivi dell’apprendiemnto con gli
studenti ;
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e gli studenti sanno e riconoscono le mete alle quali loro dovrebbero
puntare ;

e ¢’¢ un feedback che porta gli studenti ad identificare quello che
dovrebbero fare per migliorare ;

e si presume che ogni studente possa migliorare ;

e gli studenti rivedono e rifletto sulle loro performace e sul loro
miglioramento con gli insegnanti e sviluppano la capacita di valutarsi
da soli e in un contesto tra pari;

Valutare attraverso 1’apprendimento ¢ uno dei modi piu potenti per migliorare
I’apprendimento ed elevare lo standard generale della classe. Coinvolgere
attivamente gli studenti nel loro apprendimento, fornire loro la possibilita di
auto valutarsi e di capire come sta procedendo la loro conoscenza pud
fortemente migliorare la motivazione e la sicurezza di se.

Valutare attraverso ’apprendimento dovrebbe essere parte di una effettiva
pianificazione delle strategie dell’insegnamento e dell’apprendimento che
indirizzano i differenti bisogni di differenti gruppi di studenti, e dovrebbe dare
credito alle barriere che alcuni di loro incontrano nell’apprendiemnto.

Referenze:

QCA Characteristics of AfL— Available at
http://www.qca.org.uk/qca_4337.aspx (Accessed: 13.11.2007)

Brainstorming

11 brainstorming ¢ un metodo di creativita di gruppo progettato per generare un
gran numero di idee per la soluzione o per le procedure risolutive di un
problema.

Tutti i partecipanti dovrebbero produrre idee senza restrizioni, seguendo queste
quattro regole base :

e Focalizzare sulle quantita;

e Nessuna critica;

e Le idee insolite sono benvenute;

e Combinare e migliorare le idee.
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11 brainstorming ¢ seguito dalla lettura, dalla valutazione e dall’ordinamento di
tutte le idee proposte dai membri del gruppo. Questo include solamente una
selezione tematica e la rimozione delle idee che sono ritenute troppo lontane
dal problema originale.

Lo scopo del brainstorming puo includere:
e Una organizzazione avanzata;
e |l re-indirizzamento delle misconcezioni verso modelli di tipo piu
corretto.

Referenze:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of
creative problem solving. (Third Revised Edition). New York, NY: Charles
Scribner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful ldeas.
Wilshire Book Company.

Studio del “caso”

Nel campo della didattica, lo “studio di casi”, o Case Study, ¢ una attivita
focalizzata sullo studente e basata su argomenti che dimostrano concetti teorici
applicati ad uno specifico ambiente. Questa definizione di “studio del caso”
copre la varieta di differenti strutture di insegnamento usate, spaziando dallo
studio di un piccolo isolato studio di “caso” ad una serie di attivita basate su
gruppi. Gli studi di casi possono essere usati per:
e Permettere la dimostrazione dell’applicazione di concetti teorici,
creando un ponte tra teoria e pratica;
e Incoraggiare I’apprendiemento attivo;
e Fornire una opportunita per lo sviluppo di abilita chiave come quelle
di comunicazione, lavoro di gruppo e problem solving;
e Aumentare il piacere provato dallo studente in relazione all’argomento
e, di conseguenza, il desiderio di imparare.

Un studio di caso puo riportare una condizione o un evento nuovi o insoliti, ma

piu normalmente rappresenta una descrizione di una situazione classica che puo
essere usata come modello o esempio tipico.
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Referenze:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of
creative problem solving. (Third Revised Edition). New York, NY: Charles
Scribner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful ldeas.
Wilshire Book Company.

Apprendimento Collaborativo

L’apprendimento collaborativo é un termine ampio che copre una varieta di
approcci educativi che comportano uno sforzo intellettuale da parte degli stu-
denti, o degli studenti e degli insegnanti insieme. Di solito gli studenti lavorano
in gruppi di due o piu, cercando di imparare tra di loro, trovando soluzioni o
significati o creando un prodotto. Le attivita di apprendiemento collaborativo
sono basate sulla discussione tra studenti e sul lavoro attivo.

L’apprendimento collaborativo pud comportare:

Interdipendenza positiva ;

e  Abilita sociali ;
e Sviluppo di responsabilita individuale e di gruppo ;
e Interazione faccia a faccia.

Referenze:

Sharan, S. (1994) Cooperative learning methods. 1st edn. Wesport: Praeger
Publishers.

Apprendimento Assistito dal Computer (AAC)

L’apprendimento assistito dal computer descrive un ambiente educativo dove
un programma di computer ¢ usato per assistere l'utente nell’apprendimento di
un particolare argomento. L’obiettivo ¢ imparare matematica o scienza
piuttosto che mere abilita informatiche. Il problema chiave ¢ la parola
“assistito”, il che wvuole dire che il programma non ¢ il solo artefice
dell’apprendimento e che ci sono altri metodi coinvolti. AAC si riferisce ad un
approccio integrativo e complessivo di metodi educativi e descrive un
approccio integrato all’insegnamento di un argomento dove la tecnologia
rappresenta solo una parte. Tutto cio ¢ definito Apprendimento Assistito dal
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Computer, dove il computer € uno strumento di aiuto ad una strategia globale di
apprendimento. Esso stesso ¢, quindi una conglomerato di altri metodi di
educazione.

L’apprendimento assistito dal computer ¢ particolarmente utile:
e nelle simulazioni;
e nelle attivita di laboratorio basate sull’uso del computer;
e nell’acquisizione ed elaborazione di dati;
e nelle attivita di Modellizzazione.

Referenze:

Oliver, A. (2001) What is Computer Aided Learning. Available at:
http://www.herts.ac.uk/ltdu/learning/whatiscal.pdf (Accessed: 12 November
2007).

Mappa concettuale

Una tecnica per permettere agli studenti di rappresentare visualmente i
collegamenti tra connessioni e/o relazioni tra concetti, idee o informazioni,
tracciando relazioni sull’esistente e sulla conoscenza introdotta recentemente.
E’ auspicabile che quando agli studenti viene chiesto di disegnare una mappa
concettuale che collega graficamente le relazioni tra concetti in un particolare
campo, loro estrinsechino la loro comprensione e la possano porre in una forma
che puo essere letta e interpretata dal loro insegnante e dagli altri studenti.

Una mappa concettuale ¢ un diagramma che mostra le relazioni tra concetti.
Consiste di nodi (punti/vertici) e collegamenti (archi/linee). I nodi rappre-
sentano i concetti ed i collegamenti rappresentano le relazioni tra concetti. |
concetti sono connessi con frecce etichettate e possono essere sistemati in una
struttura gerarchica. La relazione tra concetti ¢ articolata nel collegare frasi,

nn

e.g., "da origine a", "risulta in", ¢ "richiesto da", o "contribuisce a."

Una mappa mentale consiste di una parola centrale o concetto. Attorno ad essa
lo studente riporta da 5 a 10 idee principali che si riferiscono a quella parola.
Quindi prendono ognuna di queste parole ed indicano nuovamente da 5 a 10
altre idee che si riferiscono ad essa.
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La differenza tra mappa concettuiale e mappa mentale é che una mappa
mentale ha solamente un concetto principale, mentre una mappa concettuale ne
puo avere molti. Questo implica che una mappa mentale puod essere
rappresentata da un albero, mentre una mappa concettuale puo avere bisogno di
una rappresentazione a rete.

Referenze:
Buzan, T. (1995) The MindMap book. 2 edn. London: BBC Books.

Jonassen, D. H., Beissner, K., & Yacci, M.A. (1993) Structural knowledge:
Techniques for conveying, assessing, and acquiring structural knowledge.
Hillsdale, N J: Lawrence Erlbaum Associates.

Lawson, M. J. (1994) Concept Mapping, in T. Husén & T. N. Postlethwaite
(Eds.). The international encyclopedia of education. 2nd edn.. Oxford: Elsevier
Science.

Novak, J. D. (1991) Clarify with concept maps: A tool for students and teachers
alike. The Science Teacher, 58(7), 45-49.

Novak, J. D. (1993). How do we learn our lesson? : Taking students through
the process. The Science Teacher, 60(3), 50-55.

Discussione e Dibattito

Una discussione matematica o scientifica ¢ il processo di discutere in gruppo su
di un tema in modo “conversazionale”. Qualsiasi contibuto alla conversazione
¢ accettato da tutti quelli coinvolti nella discussione e le idee possono emergere
e possono evolvere in modi che non sono stati predeterminati dall'insegnante.
L'insegnante ha un ruolo di guida nel senso che:

e "inserisce" una particolare discussione nell'attivita della classe;

e influenza la discussione in un modo conclusivo, si inserisce con

interventi programmatici preparati precedentemente.

Il dibattito avviene quando vi € la divisione di una classe in individui o in
gruppi per rappresentare i particolari punti di vista (normalmente ‘in favore
e contro’) su un tema controverso. Ciascun gruppo lavora per sviluppare un
argomento e per sostenere il suo punto di vista. Gli studenti potrebbero essere
invitati a dibattere un loro punto di vista sul quale non sono d’accordo,
a prendere parte al dibattito prendendo una posizione precisa o attraverso forme
di gioco di ruolo.
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Referenze:

Italian Ministry Programs (2001) Available at:
http://Jumi.dm.unibo.it/italiano/Matematica2001/matematica2001.html
(Accessed: 11 2007)

Scimone, A & Spagnolo, F (2006), Argomentare e Congetturare, Palermo:
Editore Palumbo.

Dimostrazioni in matematica e scienze

Una dimostrazione ¢ la presentazione pratica di un processo (o procedura
0 abilita) che & progettata per illustrare principi teorici. Le dimostrazioni
richiedono la costruzione di una accurata sequenza, spiegazioni orali
e immagini, appropriate illustrazioni e l'opportunita per gli studenti di porre
domande e chiarire problemi.

L'insegnamento delle matematiche e delle scienze pud essere migliorato
dall'uso di dimostrazioni. Esempi con immagini di concetti astratti aiutano
enormemente la loro comprensione. Nell’educazione scientifica permettono di
illustrare il metodo scientifico ed insegnare allo studente a riferire
I’osservazione sperimentale relativa ad una teoria scientifica. Gli esperimenti
rappresentano 1 mezzi con i quali la conoscenza scientifica ¢ avanzata cosi
rapidamente nei tempi moderni. Infine, non ¢ da sottovalutare l'uso delle
dimostrazioni, che rende ’apprendimento della matematica e delle scienze, piu
divertente!

Referenze:
Boud, D., Dunn, J. & Hegarty-Hazel, E. (1986). Teaching in laboratories. Sur-
rey, UK: The Society for Research into Higher Education & NFER-Nelson.

Forster, F., Hounsell, D. & Thompson, S. (Eds.) (1995). Tutoring and demon-
strating: A handbook. Edinburgh: Centre for Teaching, Learning and Assess-
ment.

Ladyshewsky, R. (1995). Clinical teaching. HERDSA Green Guide Number 1.
Canberra: HERDSA.
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Apprendimento esperienziale / apprendimento basato sull’esperienza

Si tratta di un approccio all’insegnamento e all’apprendimento basato sull’idea
che ogni esperienza ha il potenziale per essere un'opportunita per imparare. Gli
studenti sono posti in contesti o ambienti dove possono assimilare le
informazioni e possono svilupparsi le abilita essendo coinvolti personalmente.
Le strategie di apprendimento esperienziale includono i “role plays”, giochi
e simulazioni, studi di caso, apprendimento per problemi, lavoro sul campo
e didattica basata sull’operativita.

L’apprendimento esperienziale ¢ un insieme espressivo e/o implicito di
relazioni stabilite tra un studente o un gruppo di studenti, tra alcuni elementi del
bagaglio professionale relativo all’insegnamento (strumenti o materiali sono
inclusi), e l'insegnante, con lo scopo di permettere agli studenti di imparare - il
che significa: ricostruire - della conoscenza. Le situazioni sono specifiche a tale
conoscenza, ma sono frequentemente di tipo non formale.

Referenze:

Boud, D., Cohen, R., Walker, D. (1993). Using experience for learning. Buck-
ingham, UK: The Society for Research into Higher Education & Open Univer-
sity Press.

Brousseau G. (1997), Theory of Didactical situations in mathematics. Kluwer
Academic Publishers.

Hutchings, P. & Wutzdorff, A. (Eds) (1988). Knowing and doing: Learning
through experience. SanFrancisco:Jossey-BassInc.

Esposizione

Un'asserzione o una dissertazione retorica che ha lo scopo di fornire
informazioni o un chiarimento su un argomento “difficile”.

L'esposizione pud essere usata per trasmettere, esporre molta informazione in
un breve tempo. E’ anche usata per riassumere concetti all'inizio o alla fine di
una lezione. L'esposizione con interazione nell’insegnamento include una
sessione dialogativa.

L'esposizione permette all'insegnante di:
e presentare le informazioni di base;
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e creare un ambiente, sistema di riferimento per 1'unita di
apprendimento ;
e riassumere un'attivita, una lezione, o un'unita.

Per essere efficace, l'esposizione deve essere ben progettata ed attentamente
calcolata nei tempi. Tanto piu giovane e/o meno motivato ¢ lo studente, quanto
piu breve dovrebbe essere la parte di lezione dedicata all’esposizione. Il resto
della lezione dovrebbe essere strutturata sulla base delle altre tecniche
didattiche: discussione, dimostrazione, pratica guidata, apprendimento tra pari,
lavoro di gruppo.

Referenze:

Boud, D., Cohen, R., Walker, D. (1993). Using experience for learning. Buck-
ingham, UK: The Society for Research into Higher Education & Open Univer-
sity Press.

Brousseau G. (1997), Theory of Didactical situations in mathematics. Kluwer
Academic Publishers

Hutchings, P. & Wutzdorff, A. (Eds) (1988). Knowing and doing: Learning
through experience. SanFrancisco:Jossey-BassInc.

Lavoro sul campo

Il lavoro sul campo comporta svolgere le attivita didattiche fuori della classe.
Puo comportare lavoro negli ambienti della scuola, nell'area che
immediatamente la circonda, o, meglio, in localita del tutto esterne agli
ambienti scolastici. Puo variare in durata - parte di una lezione, una mezza
giornata o un giorno intero, o un corso residenziale di piu di un giorno. Il lavoro
sul campo comporta una raccolta dal vivo di dati primari da fonti esterne
tramite attivita di ricerca, raccolta di campioni, osservazione ed esecuzione di
esperimenti.

Il lavoro sul campo dovrebbe essere considerato una parte essenziale
dell’educazione scientifica, perché fa prendere parte attiva agli studenti nella
scienza. Esso permette di agire nel contesto del mondo reale, sia che il tema
studiato sia la biologia e le catene alimentari sia che si stia discutendo di fisica
e gravita. La metodologia di lavoro sul campo risulta essere preziosa nel
coinvolgere emotivamente gli studenti e nel renderli entusiasti rispetto alla
scienza.
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Referenze:

National curriculum in Action, Glossary of terms. Available in
http://www.ncaction.org.uk/subjects/geog/glossary.htm (Accessed: 14.11.2007)
Compiti per casa

Gli insegnanti assegnano i compiti per casa per una serie di ragioni: aiutare gli
studenti a rivedere, applicare ed integrare quello che ¢ stato imparato in classe;
aiutarli a prepararsi per la prossima lezione in classe; estendere
I’approfondimento degli studenti sugli argomenti piu pienamente di quanto il
tempo in classe lo possa permettere; aiutare gli studenti ad acquisire abilita
nell’apprendimento auto-regolato usando risorse come biblioteche e materiale
di riferimento. | compiti per casa possono anche aiutare gli studenti a:
e sviluppare la padronanza degli argomenti studiati, mettendo in pratica
cio che che hanno appreso;
e acquisire abitudine all’autodisciplina ed alla gestione del tempo;
e imparare a lavorare in modo indipendente;
e guadagnare senso di responsabilita personale nell’apprendimento;
e sviluppare abilita di ricerca come localizzare, organizzre e condensare
informazioni;
o fare collegamenti tra la scuola e la vita di ogni giorno.

Si intende che i compiti siano un'esperienza positiva che incoraggia i discenti
ad imparare.

Referenze:
Kidsource. Available at

http://www.kidsource.com/education/sciencemath.html
(Accessed : 13.11.2007)

Apprendimento indipendente

L’apprendimento indipendente ¢ un metodo tramite il quale uno studente
acquisisce conoscenza tramite i suoi propri sforzi, attivita che puo essere
facilitata dall'insegnante. E’ un tipo di apprendimento che adempie alle seguenti
condizioni:

e [’apprendimento segue i ritmi di chi apprende;

e ess0 avviene in tempi e luoghi scelti da chi impara;
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e si svolge spesso in compagnia di altri individui, specie se si tratta di
compagni di apprendimento;

e avviene quando chi apprende si sente in grado di controllare il proprio
apprendimento.

Referenze:

Candy P (1991): Self-direction for lifelong learning. Jossey-Bass Higher and
Adult Education Series San Francisco, California.

Race P (1994): The Open Learning Handbook (2nd Edition) Kogan Page, Lon-
don.

Indagine

L’apprendimento basato sull’indagine descrive una serie di approcci filosofici,
curricolari e pedagogici per ’insegnamento. Le sue premesse includono il
requisito che I’apprendimento dovrebbe essere basato sulle domande dello
studente. La Didattica ed il curriculum richiedono che gli studenti risolvano
problemi che necessitino di una ampia serie di abilita. Gli insegnanti usano la
loro conoscenza per guidare I'indagine degli studenti.

Il metodo di indagine inizia con il riassumere la conoscenza corrente pertinente
all’argomento. In seguito, vengono formulate delle domande per focalizzare
l'indagine. Lavorando insieme ed individualmente, gli studenti scoprono
soluzioni attraverso vari metodi.

Il processo di indagine invita gli studenti a sperimentare la ricchezza del
mondo, gli conferisce la possibilita di porre le loro proprie domande, di cercare
le loro proprie risposte e ad essere coinvolti nella sfida di comprendere la
complessita. Imparando attraverso 1’indagine si costruiscono forti strutture
mentali che preparano gli studenti a porre con fiducia domande pertinenti. Gli
studenti possono, cosi, muoversi criticamente attraverso le informazioni.

Referenze:

Newel P, (2007), Elementary school students Available at
http://www.thefreelibrary.com/ (Accessed: 15th May 2007)
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Investigazione

Un'investigazione matematica ¢ un’indagine in un'area delle matematiche - di
solito libera. Lo scopo ¢ non solo quello di sviluppare conoscenza matematica
ma anche di sviluppare abilita matematiche e processi. Pud comportare
congetture, prove, generalizzazione di risultati € pudo comportare gradi diversi
di approfondimento.

Inoltre, un'investigazione matematica puo coinvolgere:
e Indagini fuori dalle fonti;
Raccolta dati;
Collaborazione tra pari;
Uso di strategie multiple per giungere a delle conclusioni.

Un'investigazione scientifica ¢ una indagine in un'area della scienza che si basa
su di una metodologia scientifica. Dipende dall’'uso sistematico ed dall’inter-
pretazione dei dati e dell’evidenza sperimentale. Puo essere libera. Lo scopo
¢ lo sviluppo della conoscenza scientifica.

Referenze:

Speer, W. et al. (1998) ‘Mining mathematics — stake your claim to learning’,
Teaching Children Mathematics, 4(8), pp. 464-468.

Insegnamento/tutoraggio tra pari

Il tutoraggio tra pari ¢ un approccio dove uno studente istruisce un altro
studente su di un argomento nel quale il primo ¢ un esperto ed il secondo ¢ un
novizio. Comunque, esistono parecchie definizioni di tutoraggio tra pari e non
sono del tutto consistenti. Per esempio, non tutti i tutor tra pari sono "esperti."
Qualche volta sono assegnati casualmente, compagni di classe della stessa eta
0 compagni di pari eta che hanno ottenuto risultati scolastici inferiori. Per
rendere le cose ancora meno chiare, il termine “tutoraggio tra pari” spesso
implica attivita sia tra studenti di pari etd che di eta diverse. Il vero e proprio
tutoraggio tra pari si dovrebbe avere solo quando tutor e novizio hanno la stessa
eta, mentre in quello tra studenti di eta diversa il tutor ¢ di eta superiore a quella
del novizio. Il termine tutoraggio tra pari ¢, comunque, usato talvolta per
includere ambo i tipi.
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Ci sono tre benefici del tutoraggio tra pari (0 tra studenti di eta diversa)
comunemente citati: I’apprendimeento di abilita scolastiche, lo sviluppo di
comportamenti sociali e di disciplina di classe ed il miglioramento di relazioni
tra pari. E importante notare che tutti questi benefici valgono sia per il tutor che
per il novizio.

L’insegnamento tra pari pud migliorare I’apprendimento facendo prendere
responsabilita agli studenti nel:

e rivedere, organizzare, e consolidare la conoscenza esistente e il mate-

riale disponibile;

e comprenderne la sua struttura di base;

e colmarne i vuoti;

e individuare significati supplementari;

o riformulare la conoscenza in nuove strutture concettuali.

Referenze:

Dueck, G. (1993) Picture Peer Partner Learning: Students Learning From and
With Each Other. Instructional Strategies Series NO. 10. 1st edn. Saskatoon:
Saskatchewan Professional Development Unit.

Farivar, S., Webb, N. M. (1993). Helping an essential skill for learning to solve
problems in cooperative groups. Cooperative Learning 13, 20-23.

McKeachie, W. J., Pintrich P.R., Yi-Guang Lin and Smith, D.A. (1986) Teach-
ing and Learning in the College Classroom: A Review of the Research Litera-
ture. 1st edn. Ann Arbor, MI: University of Michigan.

Whitman, N.A. (1998) Peer Teaching: To Teach Is to Learn Twice. 2nd edn.
Jossey-Bass: San Francisco.

Apprendimento basato sul problema

Questo ¢ un metodo che sfida gli studenti ad "imparare ad imparare" allo scopo
di cercare soluzioni di problemi astratti o della vita reale. Questi problemi sono
usati per impegnare la curiosita degli studenti e attivare i processi di
apprendimento dell’argomento. L’apprendimento basato sul problema (APB)
prepara gli studenti a pensare criticamente ed analiticamente e a trovare ed
usare risorse cognitive appropriate.
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Le caratteristiche fondamentali di ABP sono:
e L’apprendimento ¢ guidato da problemi che sfidano il discente;
e  Gli studenti lavorano tramite svariate modalita, individualmente e non;
e Gli insegnanti assumono il ruolo di "facilitatori” dell’apprendimento.

Referenze:

Duch B. Problem based learning. Available at http://www.udel.edu/pbl/ (Ac-
cessed: 15.5.2007)

Giochi di ruolo

Un gioco di ruolo ¢ una attivita nella quale i discenti adottano deliberatamente
dei ruoli per uno specifico scopo di apprendimento definite dalle finalita
didattiche generali. Un gioco di ruolo ¢ impostato come modello di una
situazione reale. Esso implica lo sviluppo di una situazione tramite variazioni
nel comportamento dei personaggi e/o delle condizioni esterne alle quali
i personaggi stessi devono reagire. Il gioco di ruolo fornisce ampie possibilita
di  riflessione tramite dinamiche di tipo emozionale, cognitivo
0 comportamentale. Viene adottato un “ruolo” quando uno dei discenti adotta
un comportamento, una attitudine, una opinione o una caratteristica economica
diversa da quella propria. La tecnica usata pit comunemente nel gioco di ruolo
¢ quella della recitazione. La teoria alla base del gioco di ruolo
nell’insegnamento/ apprendimento scientifico — come nell’apprendimento
“attivo”, “esperienziale” o “centrato sul discente” — ¢ che lo studente in questo
modo viene incoraggiato ad essere fisicamente e intellettualmente coinvolto
nelle lezioni, allo scopo di permettergli di esprimersi in un contesto scientifico
e di comprendere meglio concetti altrimenti difficili.

Referenze:

Struder-Hill, 1. Role-play as a teaching and learning tool
for enterprise education.Available at http://ncge.com/files/biblio1044.pdf
(Accessed: 15.11.2007)
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Scrittura Scientifica/Matematica

Le Scienze e le matematiche dipendono dalla comunicazione, sia all’interno
delle loro stesse comunita, sia all’esterno. Tra 1 metodi di comunicazione usati
possiamo citare la scrittura, la letteratura, il linguaggio parlato, la lettura e altro
ancora.

L’uso della Scrittura Scientifica/Matematica in classe ¢ un modo di migliorare
la cultura scientifico/matematica e quella generale. Vi sono molti modi di fare
cio:

o fornire agli studenti uno scritto scientifico/matematico e chiedere loro
di riassumerlo;

o fornire agli studenti uno scritto scientifico/matematico e porre loro
delle domande su di esso, allo scopo di verificarne la comprensione;

e fare in modo che gli studenti convertano uno scritto redatto in
linguaggio scientifico/matematico in uno che faccia uso di linguaggio
comune;

e usare la scrittura scientifica/matematica per introdurre concetti nuovi,
parole chiave e conoscenza che non possono essere sviluppati tramite
approcci didattici diversi;

e sviluppare le abilita degli studenti nella scrittura di testi di tipo
scientifico/matematico.

Tali modi hanno lo scopo di far comprendere agli studenti che gli studiosi di
Scienze e Matematica devono comunicare facendo ricorso ai normali strumenti
linguistici e anche alla tipica simbologia scientifico/matematica e che essi
devono essere capaci di muoversi agevolmente tra i diversi stili espressivi .

Referenze:
Goper, G D & Swan, J A . The Science of scientific writing. Available at

http://www.amstat.org/publications/jcgs/sci.pdf (Accessed: 13.11.2007)
Lavori di piccolo gruppo
I lavori di piccolo gruppo sono molto utili agli studenti al fine di sviluppare una

loro comprensione di concetti diversi e di migliorare le loro strategie e approcci
alla risoluzione di problemi. Allo scopo di esercitare le attivita mentali e di
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apprendimento implicate dai lavori di piccolo gruppo, pud essere utile per lo
studente immergersi in una attivita di comunicazione finalizzata ad uno scopo o
ad un insieme ben definito di obiettivi. Lo sviluppo di abilita di alto contenuto
cognitivo, quali I’applicazione di concetti e principi, la risoluzione di problemi,
etc., ¢ la principale finalita delle sessioni di lavoro in piccolo gruppo. La tipica
dimensione di un piccolo gruppo va da 3 a 5 elementi.

Referenze:

Gibbs G (1995) Learning in teams. 1 st edn. Oxford: Oxford Centre for Staff
and Learning Development, Oxford Brookes University.

Heron J (1995) The facilitator's handbook. 3" edn. London: Kogan Page.
Jaques D (1991) Learning in groups. 3 edn. London: Kogan Page.

Johnson D., Johnson F. (1991) Joining together: group theory and group skills.
1 st edn. London: Prentice Hall International.

Presentazioni degli studenti

Le presentazioni degli studenti sono parti del lavoro da loro svolto a vario titolo
che vengono presentate ad altre persone. Queste presentazioni possono essere
personali/dirette (brevi seminari, presentazioni in senso stretto) o indirette
(poster, filmati, multimedia, internet). Esse possono usare modalita diverse
(esposizione orale, lavagna, lavagna luminosa, videoproiettore, carta e matita,
presentazione grafica, etc.) e possono essere svolte davanti a tipi differenti di
ascoltatori (colleghi/compagni di pari livello, insegnanti, studenti di eta/livello
diversi, pubblico generico). Possono essere svolte da uno o piu studenti,
riportare il lavoro di una sola persona o di un gruppo e con quantita di
informazione comunicata variabile.

Le presentazioni degli studenti possono essere utili per:
e introdurre nuova informazione in un contesto tra pari;
e presentare lavori su progetto e/o lavori di gruppo svolti da studenti;
e presentare e condividere informazioni ottenute in lavori di piccolo
gruppo o dalla classe.
Referenze:

Goering, L. Student prentations. Available at
http://serc.carleton.edu/introgeo/campusbased/presentation.html (Accessed:
15.11.2007)
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Apprendimento basato su testo

L’informazione scritta, o testo, € tradizionalmente considerata come un
discorso linearmente connesso che puo essere tipicamente trovato in libri,
riviste o giornali. L’apprendimento da un testo scritto ¢ fortemente dipendente
dal genere, dalla struttura e dalla qualita dei messaggi che gli studenti
incontrano nei libri, nelle discussioni e on line. Tra i molteplici fattori che
contribuiscono alla qualita del testo, e al susseguente apprendimento, vi sono la
facilita di comprensione e la credibilita del testo stesso. L’apprendimento
dovuto al testo ¢ tanto piu probabile quanto maggiore ¢ la comprensione degli
argomenti riportati sul testo da parte degli studenti. Tra i tanti fattori che
influenzano 1’apprendimento basato sul testo, nessuno ¢ piu rilevante su cio che
gli studenti apprenderanno e ricorderanno della conoscenza da loro posseduta
preventivamente. Questa conoscenza preventiva, o di base, serve come
supporto cognitivo per 1’acquisizione della nuova conoscenza € la sua sistema-
tizzazione negli schemi cognitivi del discente.

Importanti motivi per leggere un testo scritto possono essere:
e la costruzione di una idea generale e/o dei presupposti teorici su cui
basare un dato progetto;
o laricerca di dati;
e laverifica di idee;
e laricerca per attivita successive.

Referenze:

Terms used in qualitative research, Adapted from Answers.com. Available at
www.mrs.org.uk/mrindustry/glossary.htm (Accessed: 15.11.2007)

Fogli di lavoro

Un “foglio di lavoro” rappresenta uno o piu fogli di carta che richiedono una
(o pin) attivita agli studenti. Perché un foglio di lavoro sia efficace esso deve
essere facile da leggere e da capire, visualmente interessante e interattivo
e deve sempre contenere delle chiare, semplici e brevi spiegazioni sulla
consegna richiesta. Il docente dovrebbe sempre usare un linguaggio e una
grammatica appropriata all’eta degli studenti ai quali il foglio di lavoro
¢ destinato. Si consiglia anche di usare linee e riquadri all’interno dei quali gli
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studenti devono porre le loro osservazioni e risposte e di usare immagini per
rendere piu interessante il lavoro richiesto.

Prima di progettare un foglio di lavoro, il docente dovrebbe avere ben chiaro
cio che si desidera che gli studenti imparino e come il foglio di lavoro stesso
possa essere utile nel supportare I’apprendimento. E, inoltre, fondamentale
tener conto dell’eta e delle abilita dei discenti per dimensionare correttamente il
lavoro da svolgere. Inoltre, non bisogna dimenticare di includere tutti i dati che
gli studenti devono usare per compilare efficacemente il foglio di lavoro.

Referenze:

Friends of the Earth Available at
http://www.foe.co.uk/resource/guides/worksheet_design.pdf (Accessed:
10.06.2007)
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UVOD K PRVEMU VYDANIU

Originalny nazov projektu: MOTIVATE ME in maths and science — Motivating
and Excitting Methods in Mathematics and Science mézeme do slovendiny
prelozit’ nasledovne: MOTIVUJ MA v matematike a prirodnych vedach — Mo-
tivujiice a zaujimavé metody vo vyucovani matematiky a prirodovednych pred-
metov. Projekt je financovany z grantového programu s ndizvom COMENIUS
2.1, ktory riadi Europska komisia.

Ciel'om projektu je prispiet’ k rieSeniu problému nezaujmu mladych l'udi studo-
vat’ matematiku a ostatné prirodovedné predmety (najmi fyziku a chémiu)
a zblizit' pripravu ucitelov tychto predmetov so Skolskou praxou. Jednou
z pri¢in, pre¢o ziaci zakladnych a strednych $ko6l nemaju uvedené predmety
Vv obl'ube, je nedostatok alebo nepristupnost’ zaujimavych materialov podporu-
jucich a dopliyjtcich vyucovanie a tieZ to, Ze mnohi uditelia neovladaja aktivi-
zujuce metddy vyu€ovania, ktoré si zaradenie zaujimavych, netradi¢nych mate-
ridlov do vyucovania, vyzaduje.

Riesenim projektu MOTIVATE ME sa rieSitel'sky tim projektu pokasa pomoct
Studentom ucitel'stva akademickych predmetov, najmd matematiky a fyziky,
ich cvicnym a uvadzajicim ucitelom v Skolach, ale aj didaktikom odbornych
predmetov na univerzitich a poskytntt’ im Siroky vyber aktivizujtcich vyuco-
vacich metod. V predchadzajucom projekte COMENIUS 2.1 s nazvom PRO-
MOTE MSc (Podpora matematiky a prirodnych vied) boli pripravené
a publikované navrhy materialov k zaujimavym vyucovacim hodinam. Vyuco-
vacie metody v predkladanej publikéacii su orientované najméd na aplikdciu
pripravenych materidlov v ramci jednotlivych vyucovacich hodin.

Prvou aktivitou projektu MOTIVATE ME je vytvorenie a publikovanie vybra-
ného zoznamu vhodnych vyucovacich metdd, doplnenych ich kratkou charakte-
ristikou. Vysledny zoznam metod, ktoré si povazované za aktivizujuce, vznikol
zozbieranim typov metdd vyucovania matematiky a prirodovednych predmetov
v kazdej rieSitel'skej krajine projektu, ich naslednym porovnanim a zjednotenim
ich chapania a miesta v Skolskej praxi. Kazdy partner projektu pripravil stru¢nt
charakteristiku niekol’kych vybranych metoéd v anglickom jazyku, vratane pou-
zitych zdrojov. Nasledne bol anglicky original prelozeny do jazyka kazdého
partnera projektu. Zaverena podoba publikacie bola prediskutovana
a odsuhlasena vSetkymi rieSitel'mi projektu na spoloénych stretnutiach riesite-
Pov. Predlozena publikacia obsahuje vysledny zoznam vyucovacich metdd s ich
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struénymi charakteristikami. VSetky dokumenty projektu je mozné najst’ na
webovskej stranke projektu, na adrese:
http://www.MotivateMeMathsScience.eu

UVOD K DRUHEMU VYDANIU

Po takmer desiatich rokoch nadisiel ¢as zrevidovat’ a upravit’ materialy, predo-
vsetkym na zaklade spitnej vézby, ktort sme ziskali od ucitel'ov z praxe. Vy-
tvorili sme novy projekt s nazvom “MSc4All — Motivating Methods and Mate-
rials in Maths and Science: Dissemination” (Motivujliice metody a materialy pre
matematiku a prirodovedné predmety: Roz§irovanie) v ramci grantovej eurdp-
skej schémy Lifelong Learning Programme (Celozivotné vzdelavanie). Novy
projekt umoziuje nam, projektovému timu, ziskat’ d’alSie navrhy na vylepSenie
a uviest’ ich do Skolskej praxe. Novy projekt je tiez zamerany na vydanie a
distribiciu druhého vydania projektovych materidlov. Verime, Ze uvedené
aktivity ndm pomdzu ucinnejsie splnit’ povodny ciel’ projektu: zvysit’ motivaciu
ziakov na zakladnych a strednych Skolach ucit’ sa matematiku a prirodovedné
predmety. Druhé vydanie materidlov projektu je dostupné na web stranke pro-
jektu: http://www.msc4all-project.eu/.

Riesitelia projektu

Riesitelmi projektu sG univerzity pripravujuce buducich ucitelov z piatich
Europskych statov: The University of Sunderland, Velka Britania; Wien Uni-
versitit, Rakuska republika; Univerzita Palackého v Olomouci, Ceské republi-
ka; Univerzita Konstantina Filozofa v Nitre, Slovenska republika a Universita
di Palermo, Talianska republika.
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GLOSAR

Aktivne uéenie

Aktivne uCenie, ako ndzov naznacuje, je sposob vyucovania, pomocou ktorého
ucitelia svojimi pokynmi na vyucovacej hodine aktivizuju ziakov pocas procesu
ucenia sa. Pojem aktivne u€enie suvisi s pojmom "ucenie sa ¢innost'ou".

NajdolezitejSie pri aktivnom uceni je, Ze Ziaci musia vyuzivat vyssie myslien-
kové procesy, najmi analyzu, syntézu a hodnotenie. Existuju rozne vyucovacie
metddy, ktoré podporuji aktivne uéenie. Mozeme ich definovat’ ako aktivity
pocas vyucovania, ktoré umoziuju ziakom vykonavat aktivne rdzne ¢innosti,
a zaroven premyslat’ nad tym, co robia.

Priklady aktivizujticich vyu€ovacich metod:
o diskusia v triede,
e diskusia v malych skupinach,
debata,

e zostavovanie, formulovanie otazok pre celu triedu,
e praca vo dvojiciach,
e  kratke pisomné tlohy.

Literatura:

Goodlad, J. (1983) A Place Called School: Prospects For The Future. 1st edn.
Hightstown, NJ: McGraw Hill.

Hodnotenie zamerané na ucenie sa

Hodnotenie zamerané na uéenie sa je proces, v ktorom sa hodnotenie triedy
pouziva s cielom zlepsit’ uéenie sa. Naopak, hodnotenie uCenia, je meranie,
alebo testovanie toho, o Ziaci vedia, zvycajne po ukonceni tematického celku.

Pri hodnoteni zameranom na ucenie sa:
e ucitel’ oboznami ziakov s cie'mi vyucovania,
e  ziaci si ozrejmia a osvoja vytycené ciele,
e prostrednictvom spétnej vizby su ziaci vedeni k aktivitam, ktoré by
mali tstit’ do zlepSenia sa v ueni,
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e predpoklada sa, ze kazdy ziak sa moze zlepsit,

e  7ziaci, spolo¢ne sucitelom priebezne, prehodnocuju svoje vykony
a pokroky, rozvijajii a zlep$uji svoje schopnosti v seba hodnoteni
a v hodnoteni svojich spoluziakov.

Hodnotenie zamerané na ucenie sa je jeden z najuéinnejSich sposobov, ako
zlepSovat ucenie sa a ako zvySovat’ Groven ucenia sa. Aktivne zapajanie ziakov
do ich vlastného procesu ucenia sa im dava moznost hodnotit’ samych seba
a porozumiet’ tomu, ako sa ucia a ako v uceni napreduju. Kazdy krok vpred
moze pre ziaka znamenat’ vac¢Siu motivaciu a posilnenie sebadovery.

Hodnotenie zamerané na ucenie sa by malo byt’ sicastou efektivneho planova-
nia vyucovania a vyucovacich stratégii, ktoré zohladiuji potreby rdznych
skupin ziakov. Ciel'om pouzitia tejto metddy je prekonavat’ bariéry v uceni sa,
ktoré sa u niektorych ziakov m6zu vyskytovat'.

Literatura:

QCA Characteristics of AfL— Dostupné na:
http://www.qca.org.uk/qca_4337.aspx (Pouzité: 13.11.2007 )

Brainstorming

Brainstorming je kreativna skupinova metdda, ktorej cielom je vytvorit

k rieSeniu, dané¢ho problému.

Vsetci zucastneni by mali tvorit’ napady bez obmedzeni a dodrziavat’ nasledu-
juce Styri zakladné pravidla brainstormingu:

e  zameraj sa na kvantitu,

e nekritizuj,

e nezvycajné napady su vitané,

e kombinuj a vylepsuj napady.

Po brainstormingu nasleduje spolo¢né Citanie, hodnotenie a triedenie vsetkych

napadov. V procese triedenia sa vyradia len tie napady, ktoré su prili§ vzdialené
danej téme a povodnému problému.
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Brainstorming méze byt’ zamerany aj na:
e ZlepSenie organizovanosti v triede,
e uyjasnenie nespravnych predstav ziakov k danej téme alebo rieSenému
problému.

Literatiura:

Osborn, A. F. (1963): Applied imagination: Principles and procedures of crea-
tive problem solving .(Third Revised Edition). New York, NY: Charles Scrib-
ner’s Sons.

Hutchison Clark. C, (1989): Brainstorming: How to Create Successful Ideas.
Wilshire Book Company

Pripadové Studie

Pripadové studie zahfiaju aktivity zamerané na ziakov, v ktorych sa teoretické
pojmy K vybranej téme aplikuju v konkrétnom prostredi. Do definicie pripado-
vej §tadie spada vela réznych vyucovacich aktivit; od kratkych individualnych
pripadovych $tadii az po dlhsie skupinové aktivity. Pripadové s§tudie mozno
pouZzit’ na:
e aplikacie teoretickych pojmov na realnu $kolska prax - prepojenie teo-
rie a praxe,
e podporu aktivneho ucenia sa,
e rozvijanie kl'iCovych zrucnosti ako je napriklad komunikacia, skupi-
nova praca a stratégie rieSenia problémov (problem solving),
e zvySenie zaujmu ziakov o danu tému a posilnenie motivacie ucit’ sa.

V ramci pripadovych §tadii moézu byt popisané nové alebo nezvycajné okolnos-

ti ¢i udalosti, vd¢sinou sa vSak pripadové Stadie zaoberaju klasickou situédciou,
ktoru mozZno pouzit’ ako model alebo vzor.
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Literatura:

UK Centre for Materials Education Working with you to enhance the student
experience. Dostupné na http://www.materials.ac.uk/guides/casestudies.asp
(Pouzité: 15.11.07)

Spolupraca

Ucenie sa v spolupraci je pojem zahfiiajici mnoho pedagogickych pristupov,
ktoré sa sustred'uju na spolo¢nu intelektualnu snahu Zziakov alebo ziakov
a uitelov. Ziaci zvy&ajne pracujui v dvoj- a viacélennych skupinach a spolog-
nymi silami hl'adaji poznatky, postupy rieseni a rieSenia, alebo vytvaraji neja-
ky produkt. Aktivity v ramci tejto metddy s zaloZzené na diskusii ziakov medzi
sebou a na aktivnej spolupraci Ziakov.

Spolupraca mdze zahrnat’:
e pozitivnu vzajomnu zavislost,
e  socialne zrucnosti,
e individualnu a skupinovi zodpovednost,
e interakciu tvarou v tvar.

Literatura:

Sharan, S. (1994) Cooperative learning methods. 1st edn. Wesport: Praeger
Publishers.

Pocitatom podporované vyucovanie (CAL)

O pocitacom podporovanom vyucovani hovorime vtedy, ked’ sa pri vyucovani
konkrétneho predmetu vyuZiva pocitatovy program alebo technické prostried-
ky, ktoré vyucovaniu a uCeniu sa napomahaju. Ciel'om je ucit’ sa matematiku
alebo iny predmet, a nie nadobudat’ pocitacové zrucnosti. Délezité je, ze poci-
ta¢ iba napomaha uceniu, ateda pri vyucovani st pouzivané aj iné metody.
Tento spdsob ucenia sa vztahuje na celkovy integrujuci pristup k metédam
vyucovania a reprezentuje taky sposob vyucovania predmetu, ktory vyuZziva
technologie. Pocitacom podporované vyucovanie znamend, Ze pocitac je iba
nastroj celkovej ucebnej stratégie, ktora sama o sebe je spojenim d’alsich inych
metdd vyucovania.
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Pocitacom podporované vyu€ovanie je obzvlast’ uzitocné pri:
e  simulaciach,
e laboratornych pracach vyuzivajicich pocitace,
e zbere a evidencii udajov,
e modelovani.

Literatura:

Oliver, A. (2001) What is Computer Aided Learning. Dostupné na:
http://www.herts.ac.uk/Itdu/learning/whatiscal.pdf (Pouzité: 12. 11. 2007).

Pojmové mapy

Ide 0 metddu, ktora ziakom umoZiuje vizualne reprezentovat’ a graficky zna-
zornit' vztahy medzi pojmami, myS$lienkami alebo informaciami. Pojmova
mapa sa moze tykat’ uz osvojenych vedomosti, alebo tiez prave zavedenych
poznatkov. Predpoklada sa, Ze ked’ ziak grafickym zndzornenim vztahov medzi
pojmami vytvori pojmovi mapu, tak svoje vedomosti reprezentuje v istej zro-
zumitel'nej forme, ktor(i si moze nasledne precitat’ a interpretovat’ aj ucitel’ a aj
ostatni Ziaci.

Pojmova mapa je diagram, ktory zndzornuje vztahy medzi pojmami. Pozostava
z uzlov (bodov/vrcholov) a spojov (oblukov/hran). Uzly predstavuji pojmy
a spoje vyjadruju vztahy medzi pojmami. Pojmy s zvycCajne spojené oznace-
nymi Sipkami a mézu byt usporiadané hierarchicky. Vztahy medzi pojmami st
vyjadrené spajacimi vyrazmi, napriklad: ,,x sposobuje y*, ,x vedie k y*“, ,.x si
vyzaduje y* alebo ,,x prispieva k tomu, Ze y*.

Pojmom suvisiacim s pojmom pojmova mapa, je pojem mySlienkova mapa.
Myslienkova mapa sa sklad4 z hlavného slova alebo pojmu, z ktorého vychadza
5 az 10 hlavnych myslienok suvisiacich s danym slovom. Tie sa potom povazu-
ju za hlavné slova a z kazdého z nich opét’ vychadza 5 az 10 hlavnych myslie-
nok.

Rozdiel medzi pojmovou a myslienkovou mapou je vtom, ze mySlienkova

mapa ma len jeden hlavny pojem, kym pojmova mapa ich méze mat’ viac. Mys-
lienkova mapa nadobtida tvar stromu, zatial’ ¢o pojmova mapa je vac¢Sinou siet’.
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Literatiira:
Buzan, T. (1995). The MindMap book. (2 ed.). London, UK: BBC Books.

Jonassen, D. H., Beissner, K., & Yacci, M. A. (1993) Structural knowledge:
Techniques for conveying, assessing, and acquiring structural knowledge.
Hillsdale, N J: Lawrence Erlbaum Associates.

Lawson, M. J. (1994) Concept Mapping, in T. Husén & T. N. Postlethwaite
(Eds.). The international encyclopedia of education. 2nd edn.. Oxford: Elsevier
Science.

Novak, J. D. (1991) Clarify with concept maps: A tool for students and teachers
alike. The Science Teacher, 58(7), 45-49.

Novak, J. D. (1993). How do we learn our lesson? : Taking students through
the process. The Science Teacher, 60(3), 50-55.

Diskusia, riadena diskusia
Matematicka alebo vedecka diskusia je proces, pocas ktorého sa v skupine
diskutuje, konverzuje, hovori o danej téme. Kazdy, kto sa diskusie zi¢astnuje,
moze pridat’ svoj prispevok a vsetky napady sa m6zZu objavovat’ a rozvijat’ bez
toho, aby boli vopred usmerfiované uéitelom. Ucitel ma ulohu poradcu,
v zmysle:

e zaradenia diskusie do priebehu hodiny,

e rozhodného konstruktivneho zasahovania do diskusie na zaklade vo-

pred pripraveného scenara.

Pri debate su trieda alebo jednotlivei rozdeleni do skupin, v ktorych diskutuja
a nasledne prezentuju konkrétne stanoviska (najcastejsie 'pre a proti') na disku-
tovanu, vaésinou kontroverznu, tému. Kazda skupina pracuje na svojich argu-
mentoch, ktorymi odévodnuje, zvacsa ucitelom prideleny, pohl'ad na problém.
Ziaci by mali diskutovat’ o nazoroch, s ktorymi nesuhlasia, o nazoroch, ktoré sa
vSeobecné, typické alebo mozu vyjadrit’ svoje ndzory aj hranim roli v situacne;j
ulohe, ktord ilustruje diskutovanu tému.

Literatura:

Programy Ministerstva Skolstva Talianska (2001) Dostupné na
http://umi.dm.unibo.it/italiano/Matematica2001/matematica2001.html
Pouzité v novembri 2007.

Scimone, A. & Spagnolo, F. (2006) Argomentare e Congetturare, Palermo:
Editore Palumbo.
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Demonstracia v matematike a prirodnych vedach

Demonstracia je praktické vysvetlenie postupu alebo zruénosti, ktoré¢ho cielom
je ilustrovat’ teoretické pojmy a postupy. Vyzaduje dokladnt postupnost’ kro-
kov, ustne aj vizualne vysvetlenie, primerané znazornenie a priestor na otazky
a objasnenie nejasnosti zo strany zZiakov.

Demonstracia pozitivne vplyva na vyucovanie matematiky a prirodovednych
predmetov. Vizualne znazornenie abstraktnych pojmov vyrazne pomaha pri ich
osvojovani. Zaroven dava moznost' objasnit’ vedeckd metddu a naucit’ ziaka
spajat’ experimentalne pozorovanie s vedeckou tedriou. Prave pomocou expe-
rimentov sa rapidne rozsirili vedecké poznatky. A, samozrejme, vyuZivanie
demonstracie robi ucenie matematiky a prirodnych vied ovela prijemnejSim
a zaujimavejs$im.

Literatira:

Boud, D., Dunn, J. & Hegarty-Hazel, E. (1986). Teaching in laboratories. Sur-
rey, UK: The Society for Research into Higher Education & NFER-Nelson.

Forster, F., Hounsell, D. & Thompson, S. (Eds.) (1995). Tutoring and demon-
strating: A handbook. Edinburgh: Centre for Teaching, Learning and Asses-
sment.

Ladyshewsky, R. (1995). Clinical teaching. HERDSA Green Guide Number 1.
Canberra: HERDSA.

Ucdenie zaloZené na skisenosti

Je pristup k u€eniu a vyuCovaniu, ktory predpoklada, ze kazda skusenost’ po-
skytuje moznost’ nie¢o sa naucit’. Ziaci st uvedeni do situacie alebo prostredia,
kde mézu prijimat’ informécie a rozvijat' svoje zrucnosti. Ucenie zalozené na
skusenosti vyuziva nasledujuce aktivity: situacné ulohy; hry a simulacie; pripa-
dové studie; rieSenie problémov (problem solving); prace v teréne a ucenie sa
pracou.

Ucenie zaloZené na skusenosti je expresivny a/alebo implicitny sibor vztahov
medzi ziakom alebo skupinou ziakov, urcitou ¢ast'ou vyucovacich prostriedkov
(vratane nastrojov a materidlov), a ucitelom, ktorych cielom je umoznit’ zZia-
kom ucéit’ sa — teda: nadobudnut’ nejaké vedomosti. Situacie su pre dané vedo-
mosti presne stanovené a ¢asto su neformalne.
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Literatura:

Boud, D., Cohen, R., Walker, D. (1993). Using experience for learning. Buc-
kingham, UK: The Society for Research into Higher Education & Open Uni-
versity Press.

Brousseau G. (1997), Theory of Didactical situations in mathematics. Kluwer
Academic Publishers

Hutchings, P. & Wutzdorff, A. (Eds) (1988). Knowing and doing: Learning
through experience. SanFrancisco:Jossey-BassInc.

Vyklad
Vyklad alebo tiez re¢nicky prejav je individudlny vystup jednotlivea, ktorého
cielom je podat’ informacie, podat’ vysvetlenie o zlozitom probléme ¢i objasnit’
naroéné pojmy.
Pomocou vykladu je mozné poskytnut’ velké mnozstvo informacii v kratkom
Case. Vyklad mozno pouzit’ na vysvetlenie pojmov na zaciatku vyucovacej
hodiny alebo ako zhrnutie na konci hodiny. V ramci interaktivneho vykladu
existuje aj priestor a ¢as venovany otdzkam, ktoré kladi ziaci k téme vykladu.
Vyklad ucitel'ovi umoznuje:

e predstavit’ informacie potrebné na uvedenie do problematiky,

e vytvorit’ kostru preberaného uciva,

e zhrnut aktivitu, hodinu alebo tematicky celok.
Aby bol vyklad efektivny, musi byt dobre naplanovany a dokladne nacasova-
ny. Cim su Ziaci mladsi a/alebo menej motivovani, tym krat§ia by mala byt
vykladova ¢ast’ hodiny. Vo zvysnej Casti hodiny by sa mali pouzit’ iné aktivity:
diskusia, demonstracia, kontrolované cvicenia, spolupraca ziakov a skupinova
praca.

Literatura:

Exposition Teaching. Dostupné na
http://spectrum.troy.edu/~mjparker/exposition.htm (Pouzité v novembri 2007.)

Praca v teréne

Préaca v teréne zahina aktivity mimo triedy, mimo budovy Skoly. M6ze to byt’
praca na $kolskom dvore, v blizkom okoli $koly alebo na vzdialenejSom mieste.
Dizka trvania moze byt rozna — Gast’ vyucovacej hodiny, polovica diia, cely
den, alebo aj viac ako jeden den. Jej sucastou je priame ziskavanie udajov
z vonkajsieho prostredia prostrednictvom prieskumov, dotaznikov, pozorovani
a experimentov.
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Praca v teréne by mala byt nevyhnutnou sucast'ou prirodovedného vzdelavania,
pretoze ziakom aktivne sprostredkiiva poznatky vedy. Praca v teréne umoziuje
ziskavat’ poznatky z realneho sveta, ¢i uz z oblasti biologie — napriklad $tudium
potravinovych retazcov, alebo vo fyzike skimanie fyzikalnych javov v prirode,
napriklad gravitacia a jej prejavy. Pracou v teréne mozno u ziakov vzbudit

NN

vacsi zaujem o vedecké skumanie.

Literatiura:

National curriculum in Action, Glossary of terms. Dostupné na
http://www.ncaction.org.uk/subjects/geog/glossary.htm (Pouzité 14.11.2007)

Domaca uloha

Ucitelia zadévaju domacu ulohu z ré6znych ddvodov: ako metédu zameranu na
opakovanie, aplikovanie a osvojenie si poznatkov z vyu¢ovacej hodiny; ako
spOsob pripravy na nasledujiicu hodinu; ako rozsirenie d’al§ich poznatkov
k danej téme, ktoré nie je mozné prebrat’ v ramci vyucovania; alebo ako spdsob
ziskavania zru¢nosti po¢as samostatného ucéenia sa pri praci s réznymi zdrojmi
informacii; napriklad praca so zdrojmi informacii, ktoré sa nachadzaju
v kniZniciach. Domaca tloha Ziakom tiez poméha:

e zdokonalovat sa precvi¢ovanim toho, ¢o bolo naucené,

e rozvijat’ sebadisciplinu a schopnost’ organizovat’ svoj Cas,

e  samostatne sa ucit,

e  ziskavat’ zmysel pre osobni zodpovednost’ za svoje vlastné ucenie,

e rozvijat’ zrucnosti hl'adania, organizovania a zostru¢fiovania informa-
cii,

e spajat’ Skolu a vedomosti ziskané v §kole na vyudovani, s beznym Zi-
votom.

omaca uloha by mala ziakov povzbudzovat’, motivovat’ k uceniu.
D loha b 1 ki bud t’, mot 'k

Literatura:

Kidsource . Dostupné na
http://www.kidsource.com/education/sciencemath.html (Pouzité: 13.11.2007)
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Samostatné ucenie sa

Samostatné ucenia sa (samostatnd praca) je metoda, pri ktorej ziak ziskava
vedomosti svojim vlastnym usilim, a pri ktorom uéitel’ moze ziakovi asistovat’
a poméhat’. Je to u¢enie, ktoré spiia nasledujuce podmienky:

e  ziak sa uci svojim vlastnym tempom,;

e  ziak sa uéi v Case a na mieste, ktoré si sam vyberie;

e  ziak sa uci Casto v spoloc¢nosti inych I'udi, najmé spoluziakov;

e  ziak je pocas samostatného ucenia pod dohl'adom.

Literatura:

Candy P (1991): Self-direction for lifelong learning. Jossey-Bass Higher and
Adult Education Series San Francisco, California.

Race P (1994): The Open Learning Handbook (2nd Edition) Kogan Page, Lon-
don.

Badanie

Ucenie zalozené na badani predstavuje skupinu filozofickych, ucebnych
a pedagogickych pristupov k vyucovaniu. Jeho zdkladnym predpokladom je
poziadavka, aby ucenie bolo zalozené na otdzkach ziakov. Ucebné plany
a osnovy pozaduju od ziakov aj riesenie takych Specifickych uloh, ku ktorym je
potrebné spojenie ré6znych zrucnosti a vedomosti. Vac¢sina pozadovanych riese-
ni Specifickych tloh sa da odhalit’ badanim. Ucitel’ usmeriiuje badanie a poma-
ha ziakom spravne formulovat’ otazky.

Pri vyuovani zameranom na badanie, sa zafina zhrnutim poznatkov, ktoré¢ sa
tykaju danej témy. Potom sa formuluju otdzky a Ziaci spolo¢ne alebo individu-
alne objavuju rieSenia, ktoré st zalozené na réznych metddach vyuzitia ziska-
nych poznatkov a zru€nosti.

Proces badania umoznuje ziakom presvedcit’ sa o pestrosti sveta okolo nas,
pobada ich ku kladeniu vlastnych otdzok, hladaniu vlastnych odpovedi
a pochopeniu zloZzitych poznatkov a suvislosti. Spdsob vyucovania, v ktorom
ucitel’ pobada ziakov k badaniu, vytvéara u ziakov zru¢nosti, pomocou ktorych
si osvoja schopnost’ klast’ otazky relevantné k danej téme. Na zaklade badania
su ziaci schopni aj kriticky vyhodnocovat’ informacie ziskané k rieSeniu tlohy.
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Literatura:

Newel, P. (2007) Elementary school students Dostupné na
http://www.thefreelibrary.com/ (Pouzité: 15.5. 2007)

Skumanie

Matematické skimanie je sposob hladania poznatkov v oblasti otvorenych
matematickych problémov, hl'adanie takych rieSeni matematickych tloh, ktoré
nie su Standardné. Jeho cielom nie je rozvijat’ len vedomosti z matematiky, ale
aj matematické zrucnosti a postupy. Sucastou matematického skiimania moze
byt formulovanie predpokladov; overovanie a zovSeObeciiovanie vysledkov;
pri¢om pomoc zo strany ucitel'a méze byt’ na r6znej urovni.

Matematické skiimanie tiez zahrna:
e skumanie réznych externych zdrojov informacii,
e zhromazdovanie udajov,
e spoluprécu s ostatnymi ziakmi,
e pouzivanie viacerych stratégii.

Metoda skumania v prirodovednych predmetoch je spésob hl'adania poznatkov
Vv oblasti prirodnych vied, ktoré vychadza z vedeckej metodologie. Je zalozené
na systematickom ziskavani a naslednej interpretacii udajov o pozorovanych,
skimanych javoch a objektoch, a dokazov. Skimanie toho istého javu alebo
objektu moze viest k roznym vysledkom. Cielom skiimania, zaradeného do
vyucovania, je rozvijat’ zruénosti a posiliiovat’ navyky veduce k vedeckej praci.

Literatura:

Speer, W. et al. (1998) ,,Mining mathematics — stake your claim to learning*
Teaching Children Mathematics 4(8), 464-468.

Doucovanie sa / tutoring

Doucovanie sa ziakmi navzajom je sposob ucenia, pri ktorom jeden ziak, ex-
pert, uci druhého ziaka, zaciatocnika, to, Co si osvojil, comu naozaj rozumie.
Existuje viacero definicii douCovania, no nie vsetky sa zhoduju. Napriklad, nie
vzdy su ti, ¢o doucuju "experti". Niekedy st vybrani nahodne, ¢i uz spomedzi
spoluziakov - rovesnikov alebo rovesnikov dosahujucich podobné vysledky.
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O vzajomnom doucovani sa (peer tutoring) hovorime vtedy ak ziak, ktory dou-
¢uje aj doucovany ziak si rovnakého veku. V ,cross —age tutoring® je Ziak,
ktory uci, starsi ako douCovany ziak. Niekedy sa vyraz ,,peer tutoring™ pouziva
Vv oboch pripadoch.

Pri charakterizovani ,,peer a Cross-age tutoringu* sa uvadzaja tri vyhody: uce-
nie sa akademickych zrucnosti; vybudovanie socidlneho spravania; disciplina
a posilnovanie vztahov v triede. Vyskumnici identifikovali aj zlepSenie sa
Vv sebatcte a Vv jednej jej vnutornej zlozke — vnutornej kontrole. Je dolezité, ze
doucovanie sa ziakmi navzajom prospieva obom stranam, ziakovi, ktory doucu-
je aj doucovanému ziakovi.

Doucovanie skvalitiuje vyuCovanie tym, ze dava ziakom moznost’ prebrat
zodpovednost’ za opakovanie, systematizovanie a upeviiovanie existujicich
vedomosti. Vedie tak k lepSiemu pochopeniu zakladnej $truktiry poznatkov,
odstranuje nedostatky, medzery vo vedomostiach a poméha hl'adat’ d’alsie vyz-
namy. Preformulovanim poznatkov vytvara novu, kvalitnej$iu, pojmovi susta-
vu u ziaka, ktory doucuje i U dou¢ovaného Ziaka.

Literatura:

Dueck, G. (1993) Picture Peer Partner Learning: Students Learning From and
With Each Other. Instructional Strategies Series NO. 10. 1st edn. Saskatoon:
Saskatchewan Professional Development Unit.

Farivar, S., Webb, N.M. (1993). Helping an essential skill for learning to solve
problems in cooperative groups. Cooperative Learning 13, 20-23.

McKeachie, W. J., Pintrich P. R., Yi-Guang Lin and Smith, D. A. (1986) Tea-
ching and Learning in the College Classroom: A Review of the Research Lite-
rature. 1st edn. Ann Arbor, MI: University of Michigan.

Whitman, N. A. (1998) Peer Teaching: To Teach Is to Learn Twice. 2 nd edn.
Jossey-Bass: San Francisco.

Problémové uéenie
Je to metdda, ktora ziakov vyzyva k tomu, aby sa ,,ucili ucit’ sa* hl'adat’ rieSenia
abstraktnych problémov, a tiez problémov vychadzajicich z realneho Zzivota.

Predkladané problémy by mali uputat pozornost Zziakov, prebudit zaujem
a zvedavost’ ziakov a uvadzat’ ich do danej problematiky. Problémové ucenie
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udi Ziakov kriticky a analyticky rozmyslat’ a zaroveti hl'adat’ a pouZivat’ potreb-
né zdroje informacii.

Typickymi znakmi problémového ucenia si:
e vyucovanie i uenie sa je podnecované zaujimavymi problémami,
e  ziaci pracuju roznymi sposobmi, samostatne alebo spolocne,
e ulohou ucitel'a je pomahat’ ziakom a ulah¢ovat’ im ucenie; ucitel’ ma
ulohu ,,facilitatora“ ucenia.

Literatura:

Duch, B. Problem based laeraning. Dostupné na http://www.udel.edu/pbl/
(Pouzité: 15. 5. 2007)

Situaéné alohy; hranie roli

Situacna uloha je aktivita, v ktorej ziaci prijimaji urcitu, rolu, ktora sa viaze
k vytyéenému, vopred stanovenému vyucovaciemu ciel'u. Vyucovacim cielom
je pravidla modelovanie realnej situacie. Ziaci svojimi rolami danu situaciu
rozvijaju. Dej situacie je uréeny zmenou spravania sa postav v situa¢nej tlohe,
alebo zmenami vonkajSich podmienok, na ktoré maji Zziaci svojimi rolami
reagovat. Situa¢na tiloha vplyva na emdcie, spdsob spravania a aj na vedomosti
ziakov, a tym dava vel’ky priestor na uvazovanie. Svoju rolu v rdmci situaénej
ulohy si ziak osvoji vtedy, ked’ sa stotozni s akymkol'vek sposobom spravania,
postojom, ndzorom ¢i socidlno-ekonomickym charakterom postavy, ktor
V ramci svojej role v situacnej ulohe stvariuje. Najbeznejsie techniky, ktoré sa
v situa¢nych tlohach vyuzivaji, vychadzaju z dramatického umenia. Spojenie
fyzickej a rozumovej aktivity ziakom umoznuje vyjadrit’ sa hranim svojej role
k danej téme a zaroveli osvojovat’ si zlozité pojmy. Toto spojenie fyzickej
a rozumovej aktivity je dovod, preco pouzivat’ situacné lohy aj vo vyucovani
prirodovednych predmetov.

Literatura:

Struder-Hill, 1. Role-play as a teaching and learning tool
for enterprise education. Dostupné na http://ncge.com/files/biblio1044.pdf
(Pouzité: 15.11.2007)
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Matematické pisanie/Pisanie v prirodnych vedach

Pre prirodné vedy i matematiku je vel'mi dolezita komunikacia v ramci vlastnej
komunity ako aj komunikacia s ostatnym okolitym svetom. Ku komunikacii
patri pisanie, hovorenie, Citanie a d’alsie formy komunikacie.

Pouzitie pisania pocas vyucovania je sposob, ako zvysit odbornu a vSeobecnu
gramotnost’ Ziakov v pisomnej komunikacii. Existuje viacero sposobov pisania:
e zadat ziakom aby zosumarizovali matematicky/vedecky text,

e zadat ziakom Cast’ matematického/vedeckého textu a klast’ otazky,
ktorymi ucitel’ zisti, ¢i Ziaci textu porozumeli,

e prepisat’ matematicky/vedecky text vlastnymi slovami,

e pouzit’ matematické/vedecké pisanie na uvedenie novej latky, kl'a-
¢ovych slov a vedomosti, ktoré sa budu ucit’ pomocou inych vyuco-
vacich metod a pristupov,

e podporovat’ zruénost’ Studentov v matematickom/
vedeckom pisani.

Metoda pisania ma za ciel’ ukazat’ zZiakom, ze vedci musia pouzivat na komu-
nikaciu jazykové zrucnosti tak isto dobre, ako symbolicky jazyk a mali by byt
schopni spojit’ tieto dva §tyly do zrozumitelného vystupu.

Literatura:

Goper, G D & Swan, J A. The Science of scientific writing. Dostupné na
http://www.amstat.org/publications/jcgs/sci.pdf (Pouzité: 13.11.2007)

Skupinova praca

Ucenie sa v mensich skupinach pomaha ziakom lepSie pochopit’ pojmy a ziskat’
alebo zlepsit’ si postoj k danému ucivu. Aby to Ziaci dosiahli, je dobré ich zapa-
jat’ do zmysluplnych komunikacnych situdcii s vopred ur¢enym konkrétnym
cielom. Pocas skupinovej prace je hlavnym ciel'om rozvijat’ najmi vyssie mys-
lienkové postupy (aplikdcia pojmov a vzt'ahov medzi nimi, rieSenie problémov,
atd’.). Skupina ziakov mé vacsinou 3 az 5 ¢lenov.

Literatura:

Gibbs G (1995) Learning in teams. 1 st edn. Oxford: Oxford Centre for Staff
and Learning Development, Oxford Brookes University.
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Heron J (1995) The facilitator's handbook. 3" edn. London: Kogan Page.
Jaques D (1991) Learning in groups. 3 edn. London: Kogan Page.

Johnson D., Johnson F. (1991) Joining together: group theory and group skills.
1 st edn. London: Prentice Hall International.

Prezentacie Ziakov

Prezentacie ziakov su aktivity ziakov, pri ktorych Ziaci vystupuji pred inymi
osobami a prezentuji svoju pracu alebo jej Cast. Prezentacie mozu byt osob-
né/priame (prednaska, prezentdcia v uzSom slova zmysle) alebo nepriame (pos-
ter - plagat, film, multimédid, internet). Pri prezentdcii sa mozu pouzit’ rozne
spdsoby prezentacie (Gstny prejav, tabul’a, spatny projektor, dataprojektor, pero
a papier, grafické znazornenie). Prezenticie mozu mat’ r6zne publikum (roves-
nici, ucitel’, ostatni ziaci, verejnost’). Prezentaciu moéze viest’ jeden alebo viac
ziakov, ktori zastupuji iba seba alebo vdcsiu skupinu spoluziakov. Samotna
prezentovana praca moze byt rdzneho rozsahu.

Prezentacie ziakov sa pouZzivajt napriklad;
e na opakovanie zavedenia novych poznatkov,
e na predstavenie projektu alebo vysledku skupinovej prace ziakov,
e na zhrnutie poznatkov, ich interpreticiu, ako prezentacia vysledku
prace skupiny ziakov alebo celej triedy.

Literatura:

Goering, L. Student prentations. Dostupné na
http://serc.carleton.edu/introgeo/campusbased/presentation.html (Pouzité:
15.11.2007)

Vyucovanie pomocou textu

Text sa tradicne chape ako literarny celok, ktory najdeme v ucebniciach, ¢aso-
pisoch, novinach alebo na Internete. Proces vyucovania a ucenia sa pomocou
textu zavisi od zanru, Struktary a kvality myslienok, s ktorymi sa Ziaci
v uvedenych zdrojoch stretavaju. K doélezitym faktorom, ktoré ovplyviiuju
kvalitu textu a kvalitu nasledného uéenia sa pomocou tohto textu, patria zrozu-
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mitel'nost’ a doveryhodnost’ textu. Ked’ ziaci pochopia myslienku daného textu,
zacina sa ucenie pomocou textu, na ktoré majui najvacsi vplyv vedomosti, ktoré
ma ziak uz osvojené. Osvojené vedomosti st odrazovym mostikom pre ziska-
vanie novych vedomosti.

Metodu vyucovania a ucenia sa pomocou textu ma zmysel pouzit’ pri:
e priprave projektu,
e hladani udajov,
e  $tidiu ndro¢nych uloh a popisu ich rieSenia vo vybranom texte,
e uskutociiovani prieskumu k nadchadzajucej aktivite.

Literatura:

Terms used in qualitative research, Adaptované podl'a Answers.com. Dostupné
na www.mrs.org.uk/mrindustry/glossary.htm (Pouzité: 15.11.2007)

Pracovné listy

Pracovny list je zvy¢ajne jeden list papiera, ktorého spracovanie — vyplnenie si
vyzaduje aktivnu ¢innost’ ziakov. Spravne zostaveny pracovny list musi byt
dobre ¢itatel'ny, ahko pochopitel'ny, vizualne zaujimavy a interaktivny. Pra-
covny list by mal obsahovat’ jasné, jednoduché a kratke vysvetlenie, ¢o treba
urobit’. U¢itel’ by mal pouzit’ primerany jazyk a gramatiku s ohadom na veko-
v skupinu ziakov, ktorej je pracovny list ureny. Ked’ je to vhodné, treba pou-
zit odrazky alebo riadky a raméeky, kde ziaci napisu svoje odpovede. Vizualne
ziakov v pracovnom liste zaujmu kresby a ilustracie.

Skor ako ucitel’ za¢ne pracovny list tvorit, mal by si ujasnit’, ktoré poznatky si
maju ziaci pomocou pracovného listu osvojit’ alebo utvrdit’ a akym spdsobom
im v tom ma pracovny list pomoct. Je vzdy potrebné vziat' do tvahy vek
a schopnosti ziakov, aby pracovny list zodpovedal trovni ich vedomosti
a intelektualneho vyvoja. Ujasnené by mali byt tiez d’al$ie doplfiujuce informa-
cie, ktoré pri vypracovavani pracovného listu mézu ziakom pomoct’.

Literatura:

Friends of the Earth Dostupné na
http://www.foe.co.uk/resource/guides/worksheet_design.pdf (Pouzité:
10.06.2007)
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