EXPERIMENTOVANI
\V PRIRODOVEDE NA
ZAHRANICNICH INTERNETOVYCH
STRANKACH JAKO INSPIRACE
PRO VYUKU - ODKAZ
KOMENSKEHO ZASADY AKTIVITY
A MOZNOSTI JEJIHO POJETI
\/ PREDMETECH O PRIRODE

Ondrej Simik



1. Komenskeho pohled na
prirodovednou vyuku

= priroda jako prostor pro CELEHO ¢lovéka

= prostredek pro inspiraci pro samotne
LIDSKE JEDNANI

= prekracuje ciste materialni rovinu
s Fyzikalnl Svet jako brana k duseviimu. a
duchovnimu rozvojr"



Klicove prvky v odkazu J.A.K. v
prirodovedne edukaci

= aktivni pochopeni jevl

= zajem zakt o uceni

= 0od smyslt k dusi

= TROJI KOMENSKEHO CESTA
1) poznej skrze smysly.

2) zapis do duse (skrze rozum)
3) realizuj uctivym chovanim



Klicove prvky v odkazu J.A.K. v
prirodovedne edukaci

= pozorovani + manipulace » vyklad
= docileni vedomi ui deti, ze se neuci
= opravdove a dukladné poznatky

= experimentovani V. prirodovede jako cesta
naplnéni techto tezi



Experiment v prirodovede jako
moznost naplneni zasady aktivity a
nazornosti v.odkazu Kemenskeno

demonstracni pokus X experiment
experiment jako badatelska metoda
poznavaC| naboj

propojeni NAZORNEHO VNIMANT S
MYSLENKOQVYMI OPERACEMI A PRAKTICKOU
CINNOSTI

= od konkretnich: manipulativnich cinnosti k
abstrakci a zobecneni (konkretni-ikonicka-
symbolicka reprezentace)



Mozny prubeh experimentu

1. Stanoveni vyzkumne otazky — co chceme
prozkoumat?

2. Urceni promennych, ktere maji vliv.na experiment —
CO musime zachovat a co budeme menit?

3. Stanoveni mericiho nastroje — jak to budeme
merit, co k tomu potrebuji?

4, Stanoveni hypotéz — jak to asi dopadne?

5. Provedeni experimentu a zaznamenani prubehu
— co se deje?

6. Zaznamenani vysledku experimentu — co se stalo?

7. Tvorba vlastnich zaveru (zdtvodnéni) — proc asi se
tak stalo?



Zahranicni internetove stranky a
prirodovedna vyuka zalozena na
experimentovani

= jazykova bariera a jeji eliminace
= Whledavani dle hesla (tezauru)
= rozsahlé moznosti

= inspirace pro vyuku i pro koncepci
vlastniho prirodovedneho predmetu



Australie: ,Primary investigation®

A SCTENCE PROGRAM FOR PRIMARY SCHOOLS

Australian Academy of Science

Pl Home page
About P
Sample lessons
Teacher support

Order PI
Search
Contacts

Good science hooks
Science Education
Nova: Science in the news

Je,

ABOUT PRIMARY INVESTIGATIONS

Anintroduction to the program and feedback from teachers who are using it.

CURRICULUM LINKS

Links with MSW Science and Technology K-5 Syllabus
Links with Queensland Science core learning outcomes
Links with the Victorian Science CSF |l outcomes

SAMPLE LESSONS

TEACHER SUPPORT

Resources to help you implement Primary Investigations in your school

GOOD SCIENCE BOOKS FOR CHILDREN

An annotated list of select titles.

EVALUATION OF PRIMARY INVESTIGATIONS (POF file, 500Kh)

A research report prepared for the Australian Academy of Science and the Commonwealth Departiment of
Education, Science and Training, July 2002




Australie: ,,Primary investigation™

1 Awareness and
observation

Introducing awareness
of self

Observation

Movement

space and time

2 Order and
organisation

Introducing
organisation

Objects and
properties

Materials and
structures

Investigating colour

3 Change and
measurement

Introducing change

Comparison and
evidence

Tools and machines

Investigating
animals

4 Patterns and
prediction

Introducing patterns

Records and data

construction and
festing

Investigating
weather

5 Systems and analysis

Introducing systems

Interactions and
variables

Problems and
solutions

Investigating soil

6 Energy and
investigation

Introducing energy

Energy and food
chains

Design and
efficiency

Investigating
astronomy

7 Balance and
decisions

Introducing balance

Ecosysiems and
resources

iconstraints and
trade-offs

Investigating
materials




Nazev cinnosti a strucny popis

Fast drops, O

slow drops

CHiIdren compare the time taken for two dr'aps of quuid to
travel down a race board in
order to explar‘e the concept

of duration of time.




Co nas ceka - prehled

At a ¢lance

Display two different-coloured solutions and explain that
teams are going to fry to find out which coloured drop will

move faster.

®  Demonstrate how to use the eye-dropper and the

race board.

®  Children experiment freely with both coloured solutions

before testing to find out which drop moves faster.

®  Children predict which drop will win a ‘Drop race’

and test their predictions.




Ocekavane vystupy lekce

Lesson outcomes

Children are able to compare the duration of events.
They show thelr ability by using the phrases ‘more time’ and ‘less time’ when

comparing the duration of the journeys of two drops of different liquids.




For each team

Preparation

a priprava experimentu

Egauipment and preparation

1 contalner (&g, yogurt), holding a small amount of bPlue starch

solution (see Freparation)

1 contalner (eg yogurt), holding a small amount of red starch
solution (see Freparation)

2 eye-droppers

1 A=t plastic sleeve, contalning a shest of cardboard and a CO Yy
of "Drop race” (BLM 1.10)

newspaper (to cover work area)

paper towels

Jobk Padges for manager and speaker

To make the blue starch solution, combine 200 millilitres of liquid
starch with 100 millilires of water and encugh blue waterscluble

paint to colour the mixture.

To make the red starch solution, combine 150 millilitres of liquid
starch with 150 millilires of water and encugh red waterscluble

paint to colour the mixture.

For each team, insert the piece of cardboard in the A4 plastic
sleeve and then insert a copy of BLM 1.10. Seal the opening

with tape.




\/yucovaci postup — rady pro ucitele

— Teaching strategies

Explain to the children that they are going to hold some [o introduce the activity, encourage
‘Drop races’ to find out which of two drops is to talk about wati

the faster. panes or read a poem such as the on

Two little raindrops running down the glass
One is going slowly, one is going fast.

This one is winning and that one's coming last.
Ohl No it isn't! It's raced right past,

and now the other raindrop is last, last, last!

g@; Pair children and allocate jobs.

R T Ask managers to collect team equipment.

Demonstrate how to use the eye—dmpper to take up a
quantity of liquid and squeeze out a single drop onto
the p|usiic~ccwered board. Show how to make the

drops ‘run’ in all directions by tilting the board.




Rozsireni

Extensions

Experiment with and compare drops of other liquids such as

milk, oil, coloured water, cordial, honey.

Play a game of ‘More time, less time’. Ask children to name
events that take more time or less time than other events. For
example, ask: What takes more time than a sneeze?
(Children’s answers might include having a bath/a birthday
party/snack time/building a tower.) What takes less time
than a sneeze? (A blink/a hiccup/a cough.)

In the playground, encourage children to compare the time it fakes to:
= walk and then run from one point fo another;
= climb up the climbing frame and then jump down;

= let a ball and a sheet of paper fall from the top of the c|imbing

frame to the ground. @




Irsko: Objevujeme prirodni vedy

Co Y
e

HOME  TEACHER TRAINING ABOUTUS RESOURCES TEACHERS AREA AOSE

previously.



Videoukazky [

As always, select one of the links below to arted. Remember if vou have a

projector and white board and would like © tivity to your class,

0
choose the larger version for maximum imp e file si 5 the s: o don't

worry about it taking longer to download ...

perform an experiment to investigate our lungs further! Don't
miss out!

it and how to preve

what materiz




: Movie Controls >> () @) o _subtitles




Click here to download
our Activity Sheet

Download Now

:: Movie Controls >> o @ 2. Activity Sheet @




EQUIPMENT

SUGGESTED CLASS LEVEL
PREPARATION

BACKGROUND
INFORMATION

TRIGGER QUESTIONS

Sugar cubes, small container (e.g. plate or saucer), water, food colouring, pieces of material
for testing (e.g_plastic, kitchen towel, kitchen paper, greaseproof paper)

1st — &th
Mone

Old houses tend to be damp because they have no 'damp course’. Bricks absorb moisture
from the ground (see Activity in the pack on‘Absorption’) and this moisture rises up the
walls ('rising damp’ as it is often known). In newer houses a layer of plastic (or other
non-absorbent material) placed between the bricks near the ground stops the moisture

rising. This is called a ‘'damp course’.

Ventilation (the circulation of air) is another very important factor in keeping damp away.

What is damp? Damp is water rising from the ground through materials.

What is condensation? Condensation is water from the air forming droplets on cool
surfaces.

Where would you find damp?

Where would you see condensation?




CROSS-CURRICULAR
LINKS

SKILLS

History — how people lived in Ireland {life-styles, types of houses, etc))
Geography — houses with mud walls
Predicting

Investigating
Experimenting

ACTIVITIES

SAFETY

FoLLOW-UP ACTIVITIES

REFEREMCES

Aim of Investigation:
What material will make the best damp course?

1. Put a small amount of water in the container, and add a few drops of food colouring
(it makes it easier to see the water rising).

2. Put some sugar cubes, one on top of the other, into the water. Wait a few minutes
and watch what happens.

3 Mow put a fresh sugar lump into the water, put a piece of kitchen towel on top of it,
and then another sugar lump. What happens?

4. Repeat Stage 3 several times, putting pieces of different material each time between
the bottom sugar lump and the next one.

Which of these materials would you think would make the best ‘'damp course’ if you were
building a house?
Care with water.

Time how long it takes for the water to reach a certain place, e g. the top of the
second cube.

Discover Primary Science pack- activity on absorption

Eureka, Irish Independent, Vol. 2, Mo. g, November 2005
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Place three sugar cubes on top of each other in the plate.

subtitles

O ERCLITI e ) I <4<l 3. Investigate MM



S L YTENOGHI I || B << B 4. Exploring Dampness subtitles



Did You Know:

Water that stays in bricks
and stones can gradually
destroy them, because
the water expands when

it freezes and breaks up
the bricks and stones.
This can happen to rocks
as well.

@ 1/8 'm

:: Movie Controls >> o @ 5. Did You Know? @




Web Link:
Oldhouse.info

Visit Site >> : iy in
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Pracovni listy ke stazeni

Activity Download Sheets

Actiwvity

Exploring Lungs
[Gold]

Keeping the
Damp Out
[Gold]

Custard Bouncy
Balls
[Gold]

Amazing
Triangles
[Silver]

Exercise and
wyour Heart
[Gaold]

Content Strand

Liwving things -
myself, Forces

Materials -
change.

Materials -
properties
change, energy
and forces.

Forces, Materials
and their
properties

Liwving Things -
Fyself, Human
life

Skill Developmeant

Experimenting and
observing

Predicting,
experimenting and
investigating,

Experimenting and
investigating,

Experimenting,
Cresigning, and
making.
Inwvestigating,
CObserving and
Analvsing

Inwvestigating,
FRecording and
Analysing
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\elka Britanie: ,Primary resource"

SCIENCE RESOURCES:

Choose a section

@ Scientific Enguiry & General Resources
@ Life Processes and Living Things

@ [laterials and their Properties

@ Physical Processes

Sc1 Scientific Enquiry (& General Science Resources)
« Investigative skills Other resources

Sc2 Life Processes and Living Things:

+ Life Processes Variation and classification
+ Humans and other animals Living things in their environment / Minibeasts

« Green plants

Sc3 Materials and their Properties:

« Grouping and classifying materials Rocks and Soils
« Changing materials Separating mixtures of materials

Scd Physical Processes:

+ Electricity Light and Sound
o Forces and Mation The Earth and Beyond




Teorie a praxe experimentovani

Assesment/ Planning Sheets | Scientific Enquiry:

o Science Investigation Sheets (Lyn Zawarss) EDF
o SCience Experiments (sreiz Daly

o Scientific Investigaion (veronics Tramaz) EDF

¢ SCIENCE InqeshgatmnSheets (Blzan Latrar) DOC
o [y Science Investigation [Rizhars Hougr) DOC

o Investigation Cards (Sue Bary) DOC

T:*’F'I:annmgaSmennelmeshgatmn (1fat Sardhanvall l@

W gt 5 Investioate! (Shaen Filics lﬂ

+ SCence Inqeshgatmn Success Criteria (J¢iat Sarhanvalz) DOC
' I Pupil Self-Assessment Tick Sheet Davd Vssters) DOC

' I Recognise Factorsin a Given Test (Davi Vastes) DOC

[ El Investigation Vocahulary Posters (3teve Washingtor E1

¢ Science Child Speak Level Descriptions (visky Framgter) DOC

o \riting Up Experiments

¢ Group Observation Profile (Cebersh Cadman) EDF

o Targets in Scientiic Enquiry (Jesiz #ezges) EDF

¢ ATTInvestigation Sheet Ray Cramters) EDF

v 3Cientfic Enquiry (Shopping Eags, (Dave Walscz) EDF

o Science Investigation Learning Wall (Display) (¢at Sarshanials) DOC
' . S0ap Lather Experiment (Kataryn Norton) DOC

¢ |nvestigation Sheets (Juiz Bomrey) DOC

o K81 £T1 Science Planning House (Natsiz Eyks) DOC

o K82 5gience Investigation Pro Forma (Fins Retentzar) DOC HEW,

—




Ukazka pracovniho listu / sily a pohyb

Forces- pushing and pulling

Squashing, bending, twisting and stretching can
change the shape of objects.
Will tThese things CHANGE, NOT CHANGE or
BOUNCE BACK?

Materials

Predict- what do you
think will happen?

Results-

what did happen?

Bag of sand

Sponge

Cotton reel

Elastic
band




USA: Science Projects for Kids, Science Help for Parents

i

Articles Blog Newsletter

Welcome to Science With Me!  Ondrej Simik Change Pagzword  Logout
Starting reactions
that last a ifetime® Science Projects for Kids, Science Help for Parents
Do yvour kids ask lots of questions? Do they sound anything like these? We're sure your
Support Science With Me! kids ask as many questions as ours do because that's how children learn. Let us help you
and Donale to be ready with the right answers! SUESCRIBE MNOW!

Search
What is a What's a What do What are Why do I get
Our Content i ' !
mrm;:: crystal? fingerprint? plants need to germs? a shock when
grow? I touch a
doorknob?

Worksheets
Kids Science Projects

E-Books
E-Coloning Books
Bl

Newsletter Archives

Why are Why do I have What does Which drops What are
SUBSCRIBE NOW leaves green? ears? water look like  faster, a big primary and
”-15 FREE rrr up close? ball or a little secondary

so ball? colors?




Teoreticky uvod do problemu

What's a Fingerprint?

Did you know that even before you were born you had
tiny fingerprints or lines an the tips of your fingers®
MNobody else in the world has exactly the same
fingerprints on their fingers. In some cases.
fingerprints have been used to find lost children or to
catch a ciminal who left a mark from their fingers at
the time of a cime. You can't always see your
fingerprints but police and other experts have special
equipment that helps fingerprints show up even when
they were invisible before.

VWhen you were a baby, your fingers were a little small. so the hospital you
were bom at took your footprint instead. Even twins who look exactly alike
have different fingerprints. Let's make a fingerprint page of your own
fingerpnnts. An adult can save the page in case you ever get lost.




Pomucky; Postup; Zapis

WHAT YOU'LL NEED :
An ink pad Q 5
A omagnifying glass
A piece of paper -

L
L
L
« A pen
WHAT TO DO -
-
MName
Et Do = .-r_'-"\ e ) ‘-
':':-:?':::I S &h e '?:?.:2:' S, i .-3;,__.,5‘ =
sl beay! End soa il e LR B BT
e deR e e
i Y ot -3 o DR L IR

1. Put vour name on the piece of paper.

2. Start with vour left hand. Touch the tips of each finger to the pad of ink and have an adult
carefully place each finger on the paper so that yvour finger prints line up in a row.

Do the right hand in the same way. doing one finger at a time.

Use a magnifying glass to see the fingerprints up close.



Diskuze; Vis, ze?; Koutek pro rodice/ucitele

Your fingerprints show up on the paper when you use the ink. Look at the
different patterns and shapes you see. By looking at the patterns and
shapes, experts can tell what type of fingerprint vou have.

» Fingerprints are also called “friction ridges’
and are on vour fingers so vou can grab
things easier. Fingerprints make your
fingertip rough.

s Your fingerprint can last for many years if
wvou touch something that isn't cleaned off
after vou touch it.

s The different shapes of the fingerprint are

called the whorl, the arch. the tented arch P
Arch Tented

and the loop. arch

It's a good i1dea to save a copy of your child’s fingerprint in case something
should happen ta them. The different shapes and patterns in fingerprints

P‘RE"TIS arfe shown so you can help your child decide what pattern he or she has on
COR”ER a finger.




Pracovni listy dle temat

Science Worksheets

The

Itbuﬂna?’ D

Aonimals

TITnsects
d

N
Spiders

Alphabet

Worksheets

Science
A Ctivity
Cheets

Human
Organs

Reptiles
#end
Amphibians

Oceans

Famous
ccientists

Plants




Animace — videa // tep




Dalsi webove stranky:

http://www.ud.edu.au/ School Science lLessons/vearlto6.html

Year 1 Lessons Year J Lessons Year 3 Lessons

1.1 Livng and non-lving 2.1 Bird feathers 3.1 Ant lfe cvcle
1.2 Animals and plants 2.2 Bird sounds 3.2 Mosquito life cvcle
1.3 Drfferent animals 2.3 Bird beaks and feet 3.3 Butterfly life cvcle
1.4 Drfferent plants 2.4 Drfferent birds 34 Cockroach, grasshopper
1.5 Plant pictures 2.5 Protect our birds 3.5 Plant and animal uses
1.6 Different leaves 2.6 Care of birds 3.6 Care of cats
1.7 Knocking sounds 2.7 Bottle sounds 3.7 Burn with a magnifier
1.8 String sounds 2.8 Dull and bright i the sun 3.8 Make water waves
1.9 Light and shadow game 2.9 Melt substances ﬁ Mix colours
110 Spinning picture 210 Magnetic pin chain 310 Make rainbow colours
111 Mirror game 211 Balanced parrot 3.11 Spin a colour disk
1.12 Spinning top 2.12 Stphon and water sprav 3.12 String telephone
1.13 Same and different 2.13 Count our teeth 3.13 Describe our bones
1.14 Mark our height 214 Measure i hand spans 3.14 Feel our bones

13 Our five senses 2.13 Measure with vour body 3.13 Record our heights



http://www.uq.edu.au/_School_Science_Lessons/year1to6.html

Dalsi webove stranky:

http://www.firstschoolyears.com/science/index.htm

Firss Scehool Y

| Home | | Contact Us | | Shop | | Search | | Mews | | About Us | | Calendar |
(SO Jg[("_* | General | | Oharselves | | Living Things | | Mdaterials |
| Forces | | Electricitw | | Light & Dark | | Sound |
—— — S
Ads - Science Topics Experiments Science Facts Science Clips
Literacw . -
Science Worksheets and Resources
Numeracywy
S cience This section contains free worksheets., flashcards. online activities and other

educational resources to support the teaching and learning of Science. Some
resources are based upon the QCA Schemes of Work for Science at Kevw
Stages 1 and 2.

Geomraphyy

| History |
| 1.C.T. | Free Science Eesources
| DT | EResource Wame Tyvpe Eesource MName Twvpe
The Solar Svstem FEesources HIMIL
At
| Music |
General Science Links
| PE. | ———
Hetive Science - Primary and secondary notes, games=s and downloadalbkle activities covering a
| F.E. | rangze of science-related topics.
| PSHE | Association for Science Education - Includes details of membership, publications and
— conferences.
| S EIN. | Braiﬂ]gr_‘l]g - Uses Shoclosasve Flash mowies to teach about health, sciennice and technologzsy. Also
inclhades guizrzes and information.
| General | WASA Kids - Space-related facts and activities from INAS A
Primmary School Science - Subscription service offering lesson plans, worksheets, clipart and
— H H H Pi -
Ads by (zoogle cuthn_zr resources to support the teaching of Science in the Primary School. Some free samples
= asrailalble.
Science Flash SciencelNet - Question and answer site for anvone interested in science.
Cards - Scienceweb - Primary scienice resources based upon the (QCA schemes of work. Includes lesson
FEi~ @~k iw1a+re r2-mrl-clbroamtrec mr1racFimrte ataed g+vcrr-mre araed ~mmaafFactd dafasle ST mass a e1 1t mraa Fr e e S e


http://www.firstschoolyears.com/science/index.htm

Dalsi weboveé stranky:
http://www.coxhoe.durham.sch.uk/curriculum/Science.htm#Long%20Te

rm%200verview%200f%20the%20Science%20Curriculum

Overview of the Science Curriculum
Links to Useful Sites
Living Things Activities
Materials Activities
Physical Processes Activities

The school follows the QCA schemes of work for Science. Whenever possible Science experiences are presented to the children in practical contexts,

Long Term Qverview of the Science Curriculum

TERM la 1b da 4 3a 3b

Vi Curselves Light and Dark Pushes and Fulls Growing Plants Sorting and Using Sound and Hearing

Materials
y2 Plants and Animals in Variation Grouping and Changing || Forces and Movement Using Electricity Health and Growth
the Local Environment Materials
V3 Helping Plant Grow Characteristics of | Magnefs and Springs Teeth and Eating Light and Shadows Rocks and Soil
Well Materials

Y4 Habitats Circuits and Conductors|  Moving and Growing 50lids and Liquids Friction Keeping Warm
Y5 Keeping Healthy Life Cycles Gases Around Us Changing State Earth, Sun and Moon Changing Sound



http://www.coxhoe.durham.sch.uk/curriculum/Science.htm#Long%20Term%20Overview%20of%20the%20Science%20Curriculum

Dalsi webove stranky:

http://Wwww.topmarks.co.uk/lnter

e Wish you were hevre?
- Green Beagle

Educational Search Engine HOME PARENTS CLASSROOM BLOG LINK TO US

Maths

Literacy

= _‘_5' E
-\\ -

Regularly updated to save you time! i

Select a Category:
Ceneral Science Topics Durselves Materials and their Properties

Key Stage 1

Key Stage 2
Biology

Religious Studies
History
Geography
Art

Music

RECOMMENDED

Flants and Animals Light and Electricity Earth and Space Environment

Forces

Light and Electricity

Shadows
A useful site to demonstrate the concept of shadows with good animations. It
looks at how the position of the Sun affects the length of shadows in Summer
and Winter.

Learning Circuits
Onlime activities on electricity, circuits, conductors and insulators. There are
clear diagrams, information and guizzes. Designed primarily for 8 to 10 year
olds.

The Blobz Guide to Electric Circuits
A great interactive learning tool designed to support the teaching of electric
circuits and conductors.

Simple Circuits
Try experimenting with simple circuits by dragging and dropping the lights,
buzzer and motor onto the circuit diagram.

Dangers in the Home
An interactive Flash fire safety site which explores dangers in the kitchen, living
room, bedroom and garden. It would fit im with an electricity topic.

Engineering Interact




Zavereche motto:

Prirodovedny: experiment muze byt
hrou, hrou: se' zamerenim, Ktera
uspokojuje prirozehe pozhnavaci

potreby, zaci pri nii ziskavaji trvalejsi
poznatky, prozivaji radostia
prirodoveda se; stava pro: ne velkou
laboratori, kam se tesi. Jsou prece
nyni vedci... "



DEKUJI ZA
POZORNOST

ondrej.simik@osu.cz



