Children and their environment

Jos Elstgeest

Introduction

The environment of every school is full of interesting features, full of information and full of illustrations. It is
also rich in materials to work with, almost all for free. As a rule, the school environment is very close (and
appropriate) to the daily experiences of the children in their own familiar world. The familiarity of the environment
might be a drawback in so far as it can lead to taking things for granted. Some effort is therefore required to delve
into the unknown parts of this well-known place.

This effort is required from the pupils in the first instance, for they must learn to ask questions which are not
always obvious in an everyday environment. They must also learn to look for and find satisfactory answers to their
questions. Fortunately, answers to appropriate questions are hidden within this environment and can be uncovered
with the right kind of scientific exploration and endeavour. Whatever the children uncover, they also discover, and
they delight in discovery. This kind of discovery through scientific endeavour and discipline takes away the odium
of randomness, often mistakenly associated with the idea of ‘discovery learning’. Endeavour can be planned.

This means that the teacher, too, must make an effort. Not only does the teacher have to make a biological or
ecological survey of the school’s immediate surroundings, he or she also has to recognize and measure its potential
for children’s activities in their learning of science. It is the teacher’s task to stimulate, and often to formulate, the
questions or problems with which a living environment confronts children.

This chapter presents a number of suggestions and ideas about doing science in the neighbourhood, in the
surroundings and in the environment. It attempts to give an answer to the question: ‘How can we help the children
to use their own environment as a source of learning?’

It does not provide ‘ready-made lessons’ simply because it would be impossible for an outsider to make these
up. Every school’s environment is different from all others and therefore unique. Having explored the school
environment, teachers must make their own activity plans according to the possibilities and opportunities offered by
this environment.

The aim should be to help the children to approach their environment, or aspects of it, with a new scientific look,
so they learn to view it as a whole, in all its complexity. Some activities suggested in this guide do just that: working
on a minifield, or a transect, means observing it as a community in which we try to unravel relationships and
interdependence, and other influences. We start, however, direct from the touchable, observable and very concrete
materials and situations of our children’s real environment.

There are ideas, often in the form of questions, about how to study a minifield (a small patch of ground, clearly
demarcated in some way) and how to relate observations to each other to find relationships. Questions are suggested
which can be answered by looking carefully and which will, of course, lead to other questions. Variations in the
study of minifields are proposed as starters; teachers and children will think of many more.

What is suggested for working with minifields is of equal relevance to the other activities and exercises described
in the chapter, since they are basically similar in approach and technique to the study of minifields. They lead,
however, to more comprehensive results and, hopefully, to pleasant and motivating surprises. Some such surprises
were expressed by a group of teachers who, during a workshop at their school, attempted the exercise named ‘A
Biofield in Layers’. An interesting area was chosen at the edge of a stretch of woodland where the undergrowth
began to give way to open grassland. The teachers were told to study the area in detail, to sample samples where
desired and to prepare an accurate map, illustrated with sketches, drawings or real samples.



The first group was assigned to the area ‘underfoot’. This meant that they studied no more than the soil and
what was immediately on it or in it. Their attention was drawn to the thicker layer of humus in the wooded part, of
which they took a sample for display together with their presentation afterwards. They also dug up a number of
roots and root systems, rhizomes and creepers, which on closer scrutiny revealed not only a surprising variety, but
which also clearly indicated a visible relationship between form and function. What they had formerly dug up from
schoolbooks they had now dug up for real, and their comments expressed satisfaction: ‘I am going to do this with
my children.’

Members of the second group, restricted to the lower five centimetres just above the ground, were surprised at
finding species of plants which grew no taller than a few centimetres, yet were complete: flowering and seeding.
The elbowing action of leaf rosettes came to their attention and the question

‘Where does the stem of a plant begin?’ led to a fascinating investigation and discussion. The group studying
the layer between knee- and shoulder-height became interested in the aerodynamics of a swarm of midges
dancing above the grass, something they would normally have passed by without noticing. The group mapping
what was found above eye-level expressed surprise at the great variety in size, colour and even shape in the
leaves growing at the ends of branches of shrubs of the same species.

These teachers, like most others, were not field biologists, but they were motivated by the unfamiliar approach
to something they had walked by for ages without taking much notice. The most pleasant surprise, however, came
when they presented and displayed the records of their findings: five annotated maps, filled with sketches and
fresh samples, which contained so much more information than they had expected and revealed such a high
degree of creativity that they made two comments: ‘Can so much information be found within so small an area?’
and, looking at the five very different representations of this same area: ‘Have we done all this?’

Working on a transect leads a step beyond the closer community of living things in a minifield. A transect is
more suited to the study of the vegetation across a larger area; it gives an overall view rather than great detail. A
sequence of changes in vegetation across a piece of land can often be related to visible conditions like the composition
of soil, exposure to wind or sunshine, tilt of the land, or disturbance by passers-by or cultivating machinery.

When studying ‘vegetation’, one considers the collective plant cover rather than individual plants. Vegetation is
more than just the plant cover of an area. It gives the landscape (or landscape elements like an embankment, the
verge along a country lane, or the swampy edge of a pool) its own colour and character, along with prevailing
physical and climatic conditions as well as the influence of inhabitant fauna. The lonely ant who happens to pass
by is of little importance, but the wriggle of eating caterpillars certainly is to be taken account of.

Further attention turns from the field to plants as individuals. Considerable emphasis is placed on using the
actual plant as a first source of information about itself. What does the plant tell about itself? To answer this
question, which keeps returning in different guises, the student (child as well as teacher or trainee) is required to
observe the plant and its features accurately and in great detail. However, observation is only a first step, for the
student must now attempt to look through what has been observed in order to gain insight into such relationships as
exist between form and function of various plant structures, or between the plant and outside (situational) influences.
This requires thinking and reasoning, putting acquired concepts in order so that an intelligent hypothesis can be
formed and formulated. It calls for comparing and finding similar structures related to similar functions. Further
work may lead to simple experimentation.

The role of language (plant words) is placed in its proper position; as a vehicle of thought and a means of
communicating findings. Classification of plants is presented not as a matter of fact and a completed system, but
as an activity to be done, requiring skills of observation and ordering. When classifying plants, students observe
similarities and differences, and by discussion they establish criteria for grouping their plants on the basis of
observable characteristics. This means that they must make decisions on which features are relevant to establish
‘likeness’ or ‘difference’ in relation to inclusion in, or exclusion from, a certain group or ‘class’ of plants. Linnaeus
might smile at the result of such activity done by a group of children, but he would be delighted by the method.

Finally, some activities on animal life are suggested with great emphasis, once more, on observation and finding
relationships, particularly with the environment.



Children

do Science
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in their ENVIRONMENT
| Jos Elstgeest

Children orient themselves in this world. Continuously they try to accommodate themselves among
the many living and nonliving things, forces and powers, mishaps and successes, natural phenomena
and unexpected events, illness and bad weather, joy and grief. They are surrounded by multitudes,
and they want to make sense of it all by figuring out relationships, connections and explanations. They
adjust themselves and their behaviour accordingly. They try to conquer their world by attempting to
understand it in all its multiplicity and complexity.

The environment is the children’s own: they live in it, they play in it, they belong to it, they are familiar
with it, and they learn in it. This familiarity may give the false impression that they know all about it. They
do not, of course, and they have to be prodded to learn more from it, and so about it.

In these worksheets you will find a number of suggestions and ideas about doing science in the
neighbourhood, in the immediate surroundings, in the environment. They attempt to give an answer to
the question: ‘How can we help children to use their own environment as a source of learning?’

You will not find ‘ready lessons’, simply because it would be impossible for an outsider to make these
up. Every school’s environment is different from all others and therefore unique. Explore your school
environment, which you share with your children, and make your own activity plans according to the
possibilities and opportunities offered by this environment.

Help the children to approach their environment, or aspects of it, with a new, scientific, look, so they
learn to view it as a whole, in all its complexity. Some activities suggested here do just that: working on
a minifield, or a transect, means observing it as a community in which we try to unravel relationships
and interdependence and other influences.

We start, however, directly with the touchable, observable and very concrete materials and situations
of our children’s real environment.
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E\rery Plant s equipped te serminake,

Lo grow,

kLo ‘EJOOIT‘L,

ane ko reproduce.

But... no plonl: lives alone
Everywhere thereisq struggle for life .-

Whal does Lhe plank il:.sen'j tell about

its debermingtion te liJe,” Lo surJive
Gre to reproduce ?

Structure and form Ojkhe wheole lanl‘:,

as well as of q?‘j of its parts, reveal
Something of these functions of surJival.

What can {au urnderskane of thig tale ?

ce. OF Make Cornprehen._siblg ?

Go and colleck each two entire plants
of the Same species.

Then make a double

whole' 000 parks
piece of work : 0000000 parks

l,‘:“':‘ //
On the left: w! P
\Shat coes Lhe #
Plant as a Jhole ﬂﬂ
tell about ikself? =

On the I"I'si't’.' :

Whal coes each
Pm—l: conkribulbe
ko Ehis sl:orj?
{z hakural hisf:or;)
or: Whak does each
part Lell about jj children yse
“:Stlj and the i”erent speties
Wheole Pfart(:? oJ» Plaﬁts, l':haj
Cam Qrramnge
Eheit- work so
'Re.peqk thig that many lanks
With ancther betl their SL'OFJ:
Species of Flcml'. lek them compare.

@

&




Plantwords

[E is qood tor children
Lo colTect Zertain words,
Mames and terms, and
become familiar WJikh

ﬁFM-t'naf03£¢
bhotanica -
their m am’nﬁ and their

use , S0 ij can a] better understand the
.bl‘olo_sg of Plants,

There are: 9{ better remember important
Do-words: details,
. o, ¢f better distinguish betJeen
_g&:};"qra sed. J 5pem'e5, or kiré;ls, When
- Bud - - - appropriate,

Th.tl'l.s‘dor-cf.s; Ci,b&“:e,r' communicate.

- [

‘%id.y Children like
[Alossom H?aka'nj their oun
-Axil "alant beok” n
-Vine hl'r.h,,,bejidgs
-Petiole

athering qilinfor-
'rrg!akion l:h%y Jnrlft.

Name JSords: they can also coilect

théir Ffanf: Jords
:Moss alongside picturee
'Ze—""‘ or preserved Pfanl':s.
'P“::‘s Alled them a:‘:ienHy
_'_,D“‘: [ Lime /e plenty Lo
,‘ a tomplete” it to their
-Heatkher ol .SQEl'sfacf:ion.
N—E—l—?—g‘—é Oh. Jn!d’!rjl'lu')'!.’
-Teasel ) kegP addfﬂj_}'ruh
-Tu {JP Pages because |
- Da i“snfp kc_gP jl'ﬂ;‘inﬁ new
o eden Words and neu
'Canella bursa
pastoris

“rhe lanrbs: are and remain
l'mporbant. Words only Serve.,




WHERE
cdo all Lhose

little Plcartts

come j—rorn?

3 st Muew&té%

/-?n)/ bare Patch of ground..
AH}/ dqﬂ~up J—}oderbed.,_
Ahf/ j—reshi)/ Jeededj-ronl'{qor-den..-

it Jith litkle plants in
J-\-Jl-hat‘j’:a-erf:.s tLe be nPo time... Weeds all ofer!

|k certain I); is ajo_scinqtl'n’g_probrem

“Do qo amel search around your neighbourhood :
a Y

where do you J—inc[ many folan.’:s of one kind
togekher?

- Can vyou find "parent plants” and “offspring”
Srad'{nj j.sr'de_ @X _Si'da% ff prina
Do not only look for .E-G-Edlirtjs,
try and ‘find rdnners, Loo, "and
cliaq imto Che jround,ﬁerll:ly,arouncl
frash shools”

- HO'JC a close fook at a hanq’juf of soil.
Use a handlens. Can you spok seeds?
O bulbs? Or rhizomes Jith nodes? Or-...

. /Ve_g_? Howl man ’ "
- /NO ? Well, pute Lrodelful g%
_of Lopseci] in some vessel, ,
Kee_p it moist amedd WJSarem
Cover ik —or put it inte ~ a
ansti'c haq and ook wWhat
happens m a few day.s'tf'me.

Go back to Wwhere Lhis so0il came from and look!




Myste:—-y Seeds

Scrqpe _j-r'e.sh soil
Jrem under your shoes
or boots after WJalking
in the :fu‘e.fa‘.S" o in the
Countky.sfde..

Or collect soil

rom a Jelif-useel
cloormat .,

SPVEHL(IC this on Lo [~

some seil in an old baking Ein,
ovr -facme_bhinj, Meisten it and keep
tt moist and WSarm .. WJail ...

-

atienkly ... @
cind see ukatﬁro..}.s of{; of il s -°

1He go out ane see f yeu can
/find 'Ef'ze stame planks and look
What their seeds are like ... (l}yau can find any)

Problem 7

How cam you be Sure,
er rmake Sura, Lhat
Lhe sceds Jere iR
the spil Ehalt came
rom your shoes or
doormal 7

Yes, and 1101'
alveady in
Ehe 50t in
Lhe oldd baking

Ein ¥

I's simple!
Tust heat

the oo

sshhh._. :
Letl the children
talk abeout it
irst, and trj
to J-ind a Jo:(
out oj this problem.




What is a blossom? What jc q bloom ?

TTLe [odlr.
children, 13
khtd::{:,::; ’ y —Ttu's lanﬂuaje
lesson may
he useful,
bul ...
Does "Thke
, The Flower —2&
Fiower
Sfamen, covella, bLiat, . L!, ‘ 5
blah | klak, b’ak blah, exist «
blah | klak, )
blak Go and J‘ind.ll:

in the Scn—cle_n

Colleet a variet [oJers and
blossoms. Tvy and. identify those
parts im each bicom Uh:c‘{

seem
to hale the same J—unct:on.

Divide a paper so
that you can stick
o LQP! [ SkELt“L
arts of [owers
Which "be on’g"
Eo’gel:her'.

Tretals Sepals Tistil | 8tamen OJnry

HelF the chifdren vith proper Lerms Jhen needed .
Use ' pins, (a razeor) and handlenses ting floders
are flowers, Loo.

My molher says
her ,geramums
Qrejood bloomers

H"\’l/ Grdﬁny
Wears them,




sylvestris)

§n
@ {Anthriscus
fi\'

Ehin  cross-s ections

jrom bottom
) [:op-

This (s another Way
oj JOQkinﬁ at P]qnts.



C'o.ssf.f)/iam'g Plarmts.

For Lhis you need quite

-p[e a few qunts...
Q.se‘, Be}ore. local J'rortf_gardens
bear in mind gek ruined or the _Hor-c.:l

that Lhis 1s a
look-and-think

environment becomes cle-
_ opulatec, look for a
exercise. The convenienlt piece of ground

final result is nolk Where many common plants
the most emporhml ptcur

Lelt children form gqroups
of five. Each’child™ (s to

collect five different planks,
ihcludinf: ﬂras‘ges. Tgis

results T each qrou
wWorking, With 2s Plan.t.s.
Which™is enough.

0 Didide all F‘ants in two
groups.

°\a”1.7 do you do rt Lhis Jay?
o \hat do the plants in one

qroup hale in common?

M)’ uncle
Linnaeus

calls thot

o Does this exclude the opposite
group ?
- Brie_fly describe and
characterize each qroup

Children should Lalk 8 Divide fha.(fdo}jrou‘os
and diseuss audarjue. aﬂqin into two groups
aboul their cdidisions,

or their choice should (&) Then once more divice
be based upon Lhe ang- the 4 groups tnle Eo ..
wers Lo the questions:

bJﬁy this choice of didision? &) anedl again .-

wWiat oo the P!nn 5 inone

group have in common? @ and ajain.-_

A brief descripbion until you cannol divide
characlerizing each Q group any more, because
group can be Jritten Lhere 1's orly onefkine
on a small piece of a})F!qu left init.

paper, or a card,
Jhich bhen can serfe

as a label ko each

group of Flants.
Seejolfodirﬁ page.

1 did ok
my Jay.




Key

Ik will be rathar ‘f the children manage lo
difficult for the divide amed subdidide their
children 1n Lhe collection inte yes/no qroups,
beginning bospet and Lo label each group Taccor -
exclusive charat- divgly, the

may get somethin

teristics. Talk ltke Ehe _\‘o”oding Paffern:

Wikh H!em,ar_gue
With them, and

"IG'P them decide. green
planks
feafmerveg lemfrerves|
poraliel oranched
Howers: Floalers: Faod mok
ears bigger aedy woady
AN \'} P
\9 e? "~ RPN o\f‘ '5!4 \t}"
™~ ) N Lo \ N 1)
R o 0 S QW ot

Having done all this “properly”
you .SEcufd have a _sfmF!g Ke
by wWhicl Lo "identify" the planls

In yeur collection,

la the same Wa. you can com

Lo “fdenh’jy" Tawtumn leaves
* stones , shells, coins,

5 ©or even bthe children im the class.

pose a key




Milﬂ;be.cwsks and EJ"‘I\-"'il’OI‘ll"ﬂent

Environment” is a very difficull concept,
amd children ortfy baegim ko ferm it
They need lots of time and PIQHL‘)’
of "Supporting” experience. Do not
oH.'el-npt l:o‘e.zplm'n" it in WJords,
Environment has So much to do
IjJith the imteraction betJeen

"Wing organisms and ederylhin
QI’Ou%d fhe.m, 'n their I'Mm{a':'ql:'g
Sul’l"ouhdl‘ﬂjsf ¢ Lhe goif

e the moisture

@ llhe humidit
othe Lemperalire
althe aiv and bthe Wind

children learn othe Jeather
bhis Jery i - climate
Cﬂm'ofc.x ! ! S5easorn
Mg bbar? 4 e CIOHC«,S
rarm
Sunshine

o the position of the land
armel af the (jr’oun:” WJatep.
e the Pre-far‘h'nj Phyjr'cqffenl'ures
ebthe 360’0
e ane qil other l:k:‘nj.s ]f'u’{ng

or dead”
Go ko H;e ant.
Ehou .Sl'uj_qm-é.

consider her
ways, amel
be WJise .

IHdEEC(, Wheneder children
werk With minibeasts,tkzr

Should Jork WJith Eheir
minibeasts' endirenment as
well:
- Where does JF life?
- What ts (¢t like Lhere ?

is it dark bhere, or higﬁf; ¢

cool or WJarm?
moist O dry!’
- Dees this minibeast Jalk ?
¢ or {1y ?

or creep, or craJl, o4l ther ?
- Where does (L sit down or Perch?

w How?
\ - Deoaes it d:"cl? Boare? SP,'.,?B“.'H?
/ - Heave veu seen it eat? whal? tHowf

- Does it live there where you say ik ?
~ Dees it grow up bhere ?

U: you wWant [o keep a muinibeast.... can you
make a qood home for il?



# Lthe same kinds of

e i o‘f@
of + minibeasts live and thrive ™ S¢,
\’{\'l'n. different places ? For instanee: N, ‘o
¢ A fleSerbeds, railda embankments,jarmland., Y ?

F ladn. road verge, hedgerad, garden, hill top, Y
0 Fdodn, dale, ditch, Jood, brook, pool. pond, meadss 2§

07 F~Or is Lhere ;omeéhr‘nj in different Places wWhich 13
§f Lthe same ! . ?

Oi" WJhat 1 Purticufur Lo Ez:ﬁ- j:rtm|?suh?:rr;1?
dierent p[nces Wwhere Flo o [iﬁh‘l' s li‘ght?

e Same minibeasts [ije? :
[ b/ cifferent minibeasts live? Houw do you measure all this? }
litkle beasts, thal

% live Th a Similar [orin
Ythe same) endivonmentl, |
% hate anybhing 1h common?}
Calour? Shape ? Eyes?ﬁhin? §
Breafﬁinﬂ organs ? Lej.s_?
fitkle amimals

if their endiron-§
ci‘!anjcs? How? p
# . What oo Utey do f]’ and
you yoursef change f
& Ltheir endivenment? g

b 1s it moist or dry? Watery?
1 light or dark ? arm?coal ?

% Overgrawn? Cpan?

%, Screened? Bare?

)/Lou,

belong Lo the
enfironment of
mini beasks ..

the place Eell you
§ anything abouk Lhe (small] /
F animalts) El‘ha& livels) bhere? 4°

fletl you anybhing aboub its
nnfm-}; cnﬂ:'ror'?m ent?
Obser\ﬁnj any minibeask:
What characteriskics
fmake ik suited tothe
Flace Where (F lives?
& Whal characteristics
4of Lhe place make it
ta suitable enviren-
G iment for Pﬂ'h'u--/’
mfm'(;ujl's P

"Our ""“;'Dnrrlenh
is dell suibed,
“!Ey Mlamag 77

)

Do l:[ney {ive
Solftnry? In paivs?
inﬂr’durbi? gv in
mutbitudes?
Who eats Jhom?

“Ves. dear, bul the
Club uj Rome warns
us nobt ko usge it up!"




NOI:Q Bene:
Obser-valions made by children

ore alwaoys vValuable,
bBul Lheis- -|'|-|t¢|—P|-¢tﬂ|.'l'Ol'!3"
Heed a litkle cawbion..,
ane so do your owfn...
and r.ertah-‘l’j these of schoolbooks,

Conclusions on (eg) amimal
behaviour, or form and junclion
relationship, are aas'IYJ“mPf‘I at,
OrJ'usl: taken for granted,

‘the "WJhy* and the "hou” af animal
behadidur can aj-te.n be related
Lo Ehe endironment 1'm Jhich
H're_j [ive , Aul no more. Nothing
is seif-esident.

Nevertheless, children should talk about their
observaticns and discuss aboutl possible
in1terFretations,bul: then in the sphere

of ") think that! , " Could ik be Lhat...”: ke
l-.),«pof:he_size s fine, because it leads to:
"Shall WJe f:r’-j amnd l.fe.rijy what Je Ehink?”

Help Lhe children to base
their “explanations” and
"interpretations” qfﬁJnjs_

on their o obserfations @,7(
/ 7 '-:‘\

‘Ancd enhance these obserdabions
by asking ansuWerable guestions

Wiy does that\for Y  And what bo think of:

caferpillar haJe L.“lj has a centipede a

bristles ? hunered j:zf:_?
Tﬁis :ls
q‘aood e.xnmpl'ﬁ Of

a bad question.
[k is not answerable.

For @ goocl queskron: W
Use DO-or LOOK-Words:
\J"laf: .does the Ca[:er—p:'”m— do
wWith (ks bristles ?
Are they soft or hard ?

Urite o better
Centipede question
hefou:




