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About this guide

What is It All Starts With a Question ?

It All Starts with a Question is a Comenius multilateral partnership developed and
implemented between 2013-2015. The project aims at fostering creativity at early ag es
through science-based, hands-on activities. The main goal of the project is to discover
as many creative ways as possible to teach and to learn about the world. Two of the
most important means to achieve our goal are the cross-curricular approach and the

use of the inquiry-based method.

Who are the partners?

The participating schools to this project are Kindergarten der Volkshilfe Rosental
a.d.K., (AUSTRIA),Ecole Maternelle Jean Jaures FRANCE) Sz ko§ga Podst awowa
Siewierzu, Siewierz POLAND),J . UZ M. ¢ Vk . kehit Ah méUuRKEY,, ng°r
Happy Kids Kindergarten (ROMANIA) the last preschool being the coordinator of the

project.
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Each of these partners came along with its experience and specific profile. Thus,

this project seed was nourished with everything each school had the best: Austria had a
lot of experience in Inquiry-based education and advanced educational technology, the
Polish partners stood out for their child -centered vision and fresh thinking, the French
added an artistic touch, the Tukish partners combined tradition with innovative ideas.
The Romanian preschool benefited from the active participation of its school partner
(Discovery Kids Primary School) and came along with a large spectrum of activities

implemented to children 2-7 years old.

This healthy diversity is reflected in the richness of ideas and perspectives with
which each theme was approached. The children involved in the partnership
participated to hands-on activities, solved problems in creative ways, found imaginative
solutions to questions, constructed models, searched for information. The teachers
learnt to think out of the box, became experts in Inquiry -based science education,
promoted innovation and discovery and, with their best ideas, wrote the present guide

of good practices.

What exactly is this Guide of good practices?

This guide is a comprehensive resource of creative approaches to science
teaching and learning. It takes the form of inquiry-based lesson plans following the

stages of the IBSE method:
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However, these are not simple lesson plans: each activity comes with its own

learning story of how the children responded intellectually and emotionally to the

experience as well as their questions and reactions. Each plan also includes the

(@]
@
o



Learning +x
Programme

It All Starts With a Question
2013-2015
conclusionsdrawn after the activity was performed and further investigation possibilities

suggested by the teachers. Phot os taken during the activi
aboutthe c hi | @r & aam 8@nd minds-on attitude.

The examples provided in the Guide range from 20 minutes inquiry-based lesson
plans to 3 weeks projects. They also address children aged 27 and most activities can

be performed with students up to 10.

Each activity followed the next gu ideline structure:

Title
| ntroduction: Hypothesis:
Background: Procedure:
Purpose: A Preparation
Aims: B Explorati on
The children will: C. Discussion questions
1 eéeéécéeéecé. . D Conclusions
Vocabulary/Key words E Assessment
Process skills: Further investigations:
Time/Duration: Inquiry and creativity elements:
Materials and resources Teacher6s notes:
Question(s): * Photographs

This guide addresses preschool teachers but it can be used with success by primary
school teachers, too. Science club teachers and even parents may find lots of useful

ideas to put into practice with their children.
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INQUIRY -BASED SCIENCE EDUCATION AND CREATIVITY
AT EARLY AGES

AThe man who has no iinmasgo n

Muhammad Ali

Historically, creativity has been seen as a mystical and agonizing process, the
realm of geniuses, artists and eccentrics. Nowadays, the meaning of creativity has shifted

form the traditional link with geniuses to finder of new paths or problem-solver. Today,

creativity is recognized as a practical ski, fone which can be taught

can achieve. It is a way of thinking in which we look at familiar things with a fresh eye,
examine a problem with an open mind about how it might be solved and use our
imagination rather than our knowledge, to explore new possibilities rather than
established approacheso.
(Wynne Harlen, Inquiry in Science Education, www.fibonacci-project.eu)

We believe that children are born with natural creativity, the reason why they can
come up with fantastic solutions to problems, invent imaginative stories and think the
make-bel i eve i s real. 't is wus, adults tfeat
to the groundo. Unfortunately, this might
the real world like discipline but inhibits otherwise natural creative impulses. Children are
born problem seekers and solvers, and creativity is an integrant part of their playful
exploration.

Inquiry based science educationis the method where children can build their own
knowledge and understanding through mental and physical activity. They observe,

guestion, predict, collect data, reason, conclude on evidence and discuss results.

Creativity seems to be so much in the

Education is well grounded in observation and understanding of real data. What is the
connection?

Both inquiry-based science education (IBSE) and creative approaties (CA) are
pedagogically associated with child-centered philosophies; the child is a curious thinker,
an active doer and he naturally wants to get the meaning of what is happening around.
He really wants to understand the world and he is getting there th rough experiential

learning. The common synergies of IBSE and CA are:
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1 Playful exploration and experimentation -the essence of IBSE and CA
1 Motivation and emotional involvement-emotional responses are triggered

by motivation to find the solutions to a proble m-situation.

91 Collaborative learning and dialogud the children share their points of view

and develop their thinking -skill by listening to peers.

1 Problem finding, problem solving-providing children with meaningful
problem situations can therefore trigger t heir creative thinking in problem
solving and also gives them opportunities to develop their own questions

and ideas.

1 Questioning and curiosity-young children are very curious and seek to
explore the world by all means. The educational process can inhibit, stifle
their curiosity. Teachers who use a lot of questions achieve high levels of
student involvement and promote learning; on the other hand, creative
students enhance their teachero6s c

1 Reflection/reasoning This is a metacognitive process when everything that
happens or is thought is filtered through evidence and compared to earlier
experience. It is often a moment of truth and illumination because
reasoning or reflection | eads to i

1 The teacher is a facilitator-who ensures the proper environment for
learning, makes sure the child has all he needs for his quest. Many times
the children make mistakes. Fortunately, we learn more from our mistakes
than from being told the correct thing. Let them try and do and think.
Important i s not the result but the way to get there.

To develop and encourage creative thinking, the following techniques apply to a
science classroom:

1 Give examples of creative thinking and show them examples of creativity
and its influence upon our world. While science activities are in
development, come up with creative ideas along with your students. As a
teacher always be creative and ready for adventure!

1 Repeatedly encourage students to come up with new, independent ideasd
generating new ideas should become a daily process used in all aspects of

your activity. A positive, free of criticism environment always helps!

reat
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1 Make crossreferences. Phenomena do not care about biology, math,

chemistry or physics. They are a combination of all these. Avoid being
subject-bound; students' creative ideas and insights often result from

integrating material across subject areas.

1 Encourage questionrmakingi every time a child comes up with a question
he is eager to find the answer to it. Asking the right questions is much
more important than just learning facts because it develops thinking -skills

and motivates you to find an answer.

1 Enlarge your viewpointsd try to find connections between ideas /
objects/phenomena that apparently have nothing in common, try to find
creative ways to use objects and new ways to prove your ideas, include as

many viewpoints as the subject allows.

1 Build self-confidence in creative capacitied all students have the ability to
create and to experience the joy of having new ideas, but they must be
helpedtobel i eve i n their own capacity

bel i eveéso | can!

When dealing with young children many forms of creativity come out from
necessity. We must find the best way to encourage kids to learn or to understand; we

have to discover as many ways as possible to pass on skills and knowledge.

A good teacher is able to think outside the box and find creative ways to motivate
children to start their quest. A good teacher is able to find what really works and he/she
is willing to try di fferent techniques until he/she discovers the best solution to help
children learn. Teach creatively and teach for creativity!

(Sources: Ron Clark, The Excellent 11, Ed. Hyperion, New York, 2004
Wynne Harlen, Inquiry in Science Education, www.fibonacci-project.eu,
Enabling Creativity through Science and Mathematics In Preschool

and First Years of Primary Education, www.creative-little -scientists.eu)
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What is Inquiry - Based Science Education (IBSE)?

Al have no speci al talents.

Albert Einstein

Inquiry is a term used both within education and in daily life to refer to seeking
knowledge or information by asking questions. Inquiry means research, investigation,
Asearch for trutho. l nquiry can be wused

language, science and technology.

Inquiry T based education means students progressively develop their

knowledge and understanding of the world through their own mind and physical activity.

The first reason for using inquiry -based education in It All Starts With a Question
project is that it facilitates understanding. Learning with understanding is different from
remembering simple and plain facts such as the names of the planets in the Solar
System, the scientific names of pl ant s
Facts are important but they are insufficient for developing understanding. Information
needs to be organized in puzzlelike pieces brought together to form principles and
concepts which can be used in making sense of new events and phenomena. The
important thing is for students to understand wh#hy the sky is blue and w/Ay some objects
are attracted by the magnets and others not. Also, the inquiry -based education skills
such as: critical thinking, collaborative working, consideration of alternatives, effective
communication. The last reason, but maybe the most important one, is that inquiry -
based education provides joy and satisfaction in finding out for themselves something

new or answering a question.

The theories, the concepts cannot be directly transmitted to the learners especially
to the younger ones; they must be (re)created and adapted by the learner 6 s
thinking. When students encounter something new to them, they attempt to make sense

of it using ideas formed from earlier experiences. These ideas become the foundation on
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but crucial for the young students in particular. The kids need to dev elop the skills used

in testing ideas: questioning, predicting, observing, interpreting, communicating and
reflecting.

Scilentific inquiry  starts from an object or phenomenon. Students observe
something and ask a question. This question leads to speculations (possible
explanations) about what might explain it. Usually the speculations are based on what
the students already know about it (exi sti
hypotheses (a prediction) which leads to investigation, experimentation, c ollecting and
interpreting data, drawing conclusions and formulating new questions. This is the
process of building understanding through gathering evidence; children test the
hypotheses and the ideas behind them in a scientific manner. This is what we call
learning through scientific-inquiry.

Teaching science (or something else) through inquiry involves teachers in a range
of pedagogical decisions:

1 How to organize the classroom - if students engage in hands-on
investigations in groups, the classrooms must be set up to make this
possible.

1 Encourage the collaborative work - students work together, trying things
out, coming up and sharing new ideas, learning from each other.

1 How fo ask productive questions - i A° good question i s
guestion, which is an invitation to a closer look, a new experiment or a
fresh e X(Harerc W.s2@0fi p. 34) AProducti veo guest.
productive activities.

1T Howt o wvse student sod pr i oatthecbggnengalehec e s
students are introducing their ideas based on what they already encounter
in their day-to-day lives. Some of these ideas could be wrong; it is the
teacher 6s task to of fer alternative |

answer 0. a
1 How to help students to develop and use inquiry skills - for the n?
development of all inquiry skills the most important factors are: the

students have the opportunities to use them and discuss their function.
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1 How to stimulate discussions among students- discussions among students

take place throughout the inquiry process in pairs, in small groups and as a
whole class. Each type of discussion has its own meaning, purpose and

importance.

1 How fo guide student recording - a record of science activity (text,
drawings, graphs, posters) is an essential part of working scientifically. The
young students need guidance in recording their ideas, observations, data
and conclusions. The teacher can use these records in many ways (for a

new investigation, for assessment).

1 How fo use the assessment (formative assessment) to help learning - the
formative use of assessment is a cyclic process in which information about
student so i deas and skills i nfor ms

engagement in learning.

Learning through inquiry is important because it leads to understan ding, not only
of fundamental scientific ideas but how these ideas are developed, provides enjoyment
and satisfaction to discover something by your own, having made sense of something
that was not previously understood. It also develops fundamental skills widely recognized
as needed by everyone in the 21 century.

(Source: Harlen Wynne, /nquiry in Science Education,

Artigue Michele, Dillon Justin , Pierre Lena, Learning Through Inquiry)
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A SAMPLE OF SCIENTIFIC RESEARCH
FOR PRESCHOOL EDUCATION

A Dr o wn gudhmy candies

Preschoolers are wonderful explorers. They are curious, anxious to experiment, to
discover new things. When we guide their path in science quest we simply provide them
some useful tools in developing process skills: observe, measure, colle¢ data, interpret

data, communicate, form a hypothesis, draw conclusions.

Catch their attention:
Everybody likes candies and gummy candies. Soursweet combination, vivid
colors, amazing shapes (worms, spiders, bears, fruits) they are a great temptation. But

gummy candies could be a scientific research subject, too.

Step 1. Make observations

Pass around some gummy candies. Ask children to notice how the gummy candies

look, smell, feel, taste. They can observe that gummy -bears:
1 come in different shapes: bears, spiders, fruits, worms
1 smell like fruit juice
1 feel soft and fine, sometimes sticky

i taste sweet and sour

Step 2. Ask a question
What will happen if | leave gummy candies in water overnight? The question is a
consequence of a simple fact happened ealier in the class-room: a glass of water split

over some gummy candies.

Pagel 2
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Step 3. Predictions and hypotheses
Predictions:
1 If I leave a gummy candy in water overnight then the gummy candy will get
larger.
1 If Ileave a gummy candy in water overnight then it will get smaller.

1 If Ileave a gummy candy in water overnight then it will stay the same size.

In a prediction the key words are: ifé. anhené . . A predi cti on
that talks about an outcome. What about hypotheses ? Well, a hypothesis is a
prediction with an explanation. Hypotheses are written wusing i f é é
t henéébecaus edgpétheses are logical, educated guesses. Both predictions
and hypotheses are based on prior knowledge and past experiences. Examples:
1 If I leave a gummy candy in water o vernight then the gummy candy will get
larger because the gummy soaks water like a paper tissue.
1 If I leave a gummy candy in water overnight then the gummy candy will get

smaller because water dissolves the sugar from inside (like a sugar cube)

1 If I'leave a gummy candy in water overnight then the gummy candy will stay the

same size because gummy and water donot

them.

Step 4. Conduct an experiment to test the hypothesis. Record data.
1 So, chose a hypothesis and testit.

1 First, use a ruler (or a paper strip) to measure the length of the gummy candy
(the longest side). Record the result on a data sheet.

1 Leave the gummy candy in water over night. Use a small paper cup or a plastic
cup.

1 Use the ruler to measure the same side again. Record the result.

1 Children can simply draw the candy before and after it is be left in water.

Step 5. Judge the hypothesis. Draw conclusions

Using the information from the data sheet draw a conclusion:

Pagelg
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1 Yes, the data matched my hypothesis

T Noo the data didndt match my hypothesis

Step 6. Reflection and new questions

1 What kind of candies did we test? Will we get the same results if we use another

kind of candies?

T How about the temperature of the water?

instead of cold water to soak the candies?

T And how about the time? Overnight, just a

Pagel4
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de hartie
Ce ipoteza testam:
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DETAILED CONTENT OF THEMATIC LIST

How does my body work?

Falling into winter

Kitchen chemistry
Worshop

It starts with a drop of water

What bones consist of
Playing with bones

Our internal organs

With every beat of my heart
Playing with senses

Which is your favorite
Optical illusions

Feeding and growth

Falling into winter

The weather forecast

Fogd et ect i ves: Letds creat
Studying the leaves

How long is a leaf?

How can a flower stay beautiful for a longer period of
time?

Naturally colored play dough

Outdoor is great!

My fireplace

Kitchen chemistry in Sant
My own volcano

What makes cake so light and soft?

Why does the bread dough rise?

A friendly and useful bacteria

Does a snowman in a coat melt faster?
How does it rain?

It starts with a drop of water

Dancing raisins

Sink of float

Water experiments

How can we break the ice?

Water cycle models
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Eggs-periments

If | were

Creative superheroes
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Playing with mirrors

Bob i the magnetic dog

Nasreddin Hodja and fermentation of yoghurt
The three little pigs

The Gruféfialods chil
Egg power

The knightdéds weapons
Making a boat

Solving problems: the goat, the wolf and the cabbage
Soundi experiments and recycling

Making musical instruments for the Carnival
Musical bottles

Green musical ingruments

Ring the bells and beat the drums
Eggs-periments

What can | do with an egg?

The birth of a chick

Jumping eggsi bouncing eggs
Eggs-periments

Egg shell on test

Growing crystals on egg shells

Dinosaur steps

Earthworm investigation

I f | were aé

I f I wereé

The potato logbook

Take a look at my kindergarten. Storks 1 an aerial
view of the areal!

Plastic Man, the superhero
Solar detective are on the way
Making robots

The avengers saving the Earth
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Science in a box

Family herald

Science i

Santa is a scientist

Get sporty

n
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| am the environmental hero of my future

A water treatment plant

Turn on the light bulb!

The green earth breathes out clean water
About magical heads & dancing stars

My box of magnets

My class coat of arms

A family coat of arms

Family links

The little detectives

Discovering my family

Who lives in my house?

How old is my family?

Playing with a balance scale

Playing with nails and hammers

Letds play with cl ay!
Our fAtraditional 0 science
Seeds

Grandpads tools: up and ¢
What drives a car?i The PET Bottle Rocket
Watermills

BeeBot visits Santa Clausin the Advent City
Toilet paper tube snake

Winter wonderland in a jar

The inclined plane

Kaleidoscope: the shape and color

I'tds time for charity
Christmas toys

Inclined plande in sports and life

Cardiologist

Balancei Figuresi Ever yt hi ngdés bal

How far can you get in the long jump?
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Sport activities at school
Letds move!
Perfect footwear

15. History in a nutshell Build knowledge by building houses!

Transportation then and now

Paper airplane

Fly away, my paper airplane!

A string phone

Life cycles

How was my chocolate produced? The bursting
chocolate marshmallows

16. Earth Day is every day How do mountains form? Why does the earth
sometimes quake?

Craters on the Moon
Little ants on Earth Day
Terraformation
Treasures of the Earth
I 6m an alien
Our life sources: water and soil
Save the treesi make recycled handmade paper!
Selective sorting and recycling
17. Spring detectives Where is spring?
Bees and flowers
Bug detectives
Plant detectives
Spring flower investigation
The journal of spring signs
OQur weather is crazy, isr
Trees and flowers are living beings
18. The legend of the flower A bouguet of floral thoughts
Dandelioni The legend of a flower

From seed to leaf

The tiny seed
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The legend of a rose
The legend of Peony
Watch our Amaryllis grow

The legend of a flower
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How Does My Body Work T Lesson Plan Synopsis

Partner

Lesson plans Country

Synopsis

An activity which gives a closer look at the
What bones consist of | Austria structure, functions and different types of
human bones.

Bones of all kinds analyzed with the help of

Playing with bones Poland
real x-rays.

An activity that makes the connection
Our internal organs Turkey between human internal organs and fruits
and vegetables.

In this lesson, children try a model of a
Romania heart to better understand its pumping
function.

With every beat of my
heart

Children work in small groups focused on

Playing with senses Romania the five senses.

This projectbds goal
Which is your favorite | Romania as many senses as possible and chart their

preferences.

With this activity the children investigate
Optical illusions Romania the sense of sight with the help of optical

illusions.

Food can be sorted into groups and a
Feeding and growth France balanced diet includes food from all these

groups.
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School/Kindergarten: Kindergarten der Volkshilfe Rosental a. d. K., Austria
Subject: Integrated  Science and Health, Age group: 3 -6 years -old
Teacher: Sabine Hirschmugl -Gaisch

Introduction:

This activity is part of the theme How does my body work?

It was an actually unpleasant accident that led us to our decision to have a closer
look at human bones. When a colleague’s son appeared in our kindergarten with a
broken hand, immediately after the initial treatment in the local hospital, we got the
chance to see some X-ray images. Astonished at the opportunity to view such pictures,

we also got an idea of how fragile children’s bones can be.

Background:

The bones of our skeleton can be felt all the time, but mostly cannot be seen. We
came up with more and more questions concerning these parts of our body and we
recognized that we were hardly able to answer all of them: What do our bones consist
of? How many different bones are there in our body? Which tasks and functions do they
have? What makes our skeleton flexible and what gives us the ability to stand firm on

the ground?

Purpose:

After we had heard the question, if the broken hand will ever get well again, we
finally decided to have a closer look at the structure, the function and the different types
of human bones. Moreover we wanted to improve the personal body perception of our
children by working on the different parts of our skeleton as well as on the ability to

sense several bone types on our own body.
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Aims:

Getting to know different types of bones and joints of our bo dy
Having a closer look at and learn about the spine and its functions
Getting to know light board -panels and X-ray photographs
Developing an imagination of the internal side of our body

Raising the awareness for the necessity of treating our bodies carefully

= =2 =42 =4 -4 -2

Emphasizing the importance of certain nutrients in order to stay healthy and fit,
with a special focus on regular physical exercise and the mineral nutrient of

calcium (presentation of some food products, which contain it)
1 Introducing first -aid methods in case of certain injuries

1 Explaining the iliness of osteoporosisi i When t he bones f el

The children will:
The children are given the opportunity to experience and to explore the human
skeleton with its numerous bones on their own bodie s as well as with the help of certain

models.
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Vocabulary/Key words  : skeleton, spine, bones, joints, hollow bones, flat- fixed - small
- vertebral bones, vertebrae, spinal cord, intervertebral discs, nerve tracts, spinal
process, finger-bone, toe-bone, ball joint, prop joint, egg joint, rib, skull, cranial bone,

bone density, cartilage.

Process skills:

Observe, analyze and describe, plan, conduct an
experiment, gather information, collect data, interpret
data, draw conclusions, communicate observations,

information and conclusions.

Time/Duration:
The experiments were done in small groups of
approximately eight children and each of them took

about 45 minutes.

Materials and resources : lightboards, X-ray photographs, a skeleton, self-made
models of bones and bone structures, wooden blocks, sponges, real chicken and pig

bones, vinegar, water, glass with screw caps.

Questions:
A What are our bones and the whole skeleton build up of ?
A What makes a bone heavy or lightweight — ?
A Wh a & cartilage ?
A How i s the spine structured?
A What allows us to be moveable ?
A What jointz a

A Why do bones need  calcium?
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Procedure:

A. Preparation

After we had looked at the X-ray images and the injured hand of the child in a
larger group, we continued working on the ske leton models and the names of the
different bones in smaller teams.

Next, we made spine models out of small wooden blocks, sponges and special
Aluflex-tubes, so that we were able to demonstrate the mobility and the functionality

of the spine and the inte rvertebral discs in a graphic way.

B. Exploration:

In order to emphasize the importance of calcium for our bones, have a look at
several pig and chicken bones, which differ in their dimensions. For this task use
magnifying glass and mini-microscopes as well as our light board-panels and the

different X-ray photographs.

For the following experiment use
two jars with screw caps - one were
filled with water, the other one with
white vinegar. In each glass place two
chicken bones of equal sizes and
leave them in the liquids for seven
days. Every day observe closely and

identify any changes to the bones.

pagel D



Lifelong
Learning I — I .

Programme

It All Starts With a Question
2013-2015
C. Discussion questions:
AWhat do you think wild.| happen to the b
AHow could this process be influenced b\

D. Conclusions:

After seven days, both bones were removed from the liquids and we got the
interesting result of our experiment. The bone from the glass of water had preserved
its stiffness while the bone out of the vinegar was flexible like rubber.

Therefore we could conclude that the bones are stiff as long as they contain a
special substance, named calcium. An acid like vinegar extracts the calcium from the
bones and makes them rubber-like flexible.

We discovered that people could neither stand nor move without calcium in the

bones of our body.

E. Assessment:

What does a bone need to heal again after a sickness or a fracture? (rest,

protection, support like plaster, proper nutrition, etc. )
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Further investigations:

With the help of photographs and self-made models, different types of joints

should be discussed. Whi c h ki nds of f ood contain -cal

robber so?

Inquiry and creativity elements:

During our research on the human body, we used equipment like magnifying
glass, light board panels and mini-microscopes for the very first time.
Moreover some of the approaches could be integrated into activity games, which are
regularly used in the context of physical education (sports). On the basis of our results,

we also decided to offer more healthy snacks in our institution.

Teacherds notes:
Models of skeletons and spine, real bones of animals, but also X-ray images lost
their daunting effect and were soon observed from the researcher's point of view and no

longer regarded as funny A Ha | | o eqeipnmremt.
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School : Szkoga Podstawowa Nr 2 in Siewierz, Pol and
Subject: Integrated Science, Anatomy and Art, Age group: 3 -4 years old

Teachers: Dagmara Malota -Machura

Introduction:

These activities are part of the theme How does my body wor  k?

The stable frame of our body consists of bones. They support our bodies when we
stand, sit, run or jump. The bones also prot
it is very important to keep them strong and healthy.

Sometimes children seem o be afraid of bones mostly because they associate
them with scary skeletons, angry pirates or other ghosts. But today Mr. Bony will prove

that bones are nothing to be afraid of.

Background:

Humans and many other animals have a skeletal system made up of hard pieces
called bones. Bones help to support the body and to protect its organs. Bones store
important nutrients and minerals, too. Bones also make blood cells. The human body has

more than 200 bones.

(source: http://kids.britannica.com/elementary/&icle-390656/bone)

Purpose:

In this lesson, the children will gain basic knowledge of the skeletal system.

Aims:

The children will;
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Watch x-rays of bones and guess their names

1

1 Know how our bones work

1 Know that every human being has the same number of bones
1

Know that the backbone is the most supportive structure of the human body
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91 Describe the skeletal system

Vocabulary / Key words:

Bones, skeletal system, xrays, skeleton, movement, backbone, knee, elbow, light,

bending, fingers, walking, sitting

Pro cess skills:

Observe, analyze and describe, conduct an experiment, gather information, draw

conclusions communicate observations, information and conclusions.

Time / Duration:

45 min

Materials and resources:

X-rays of different parts of the body, anatom ical skeleton model, black stiff paper,

glue, cotton buds

Question:

What woul d happen I f we di dndét have bones

Procedure:
A. Preparation

Introduce Mr. Bony to the children. Tell them Mr. Bony is nothing to be

afraid of. Place the x-rays on the window panes.

B. Exploration:

Let the children guess the parts of the body presented in x -rays. Now ask
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them to indicate these body parts on Mr Bony. After that compare the number of
toebones inx-r ay with the number of toe bdmeres 6
backbone from the skeleton and show the children what happens. You can also

usearagdol | to demonstrate what wil!/ happen
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Is it a hand? Watch out! He is falling down!

C. Discussion questions

What would happen i f we didndét have bo

we didnot have bones!

D. Conclusions:

The children noticed that each bone is very important, especially our
backbone because without it we woul dnot be
they have discovered that our bones are quite thin, some of them are long, some
of them are short. Moreover, they learnt that every human being has the same

number of bones and that X-rays pass through our body parts.
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