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IBSE In 7 steps

Question
Evidence
Analyse
Explain

Connect
Communicate

Reflect
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Required Knowledge

Students must be familiar with the terms:
e Acid
e Acidic

* pHscale
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Required Resourses

* Lego Mindstorms NXT

* Software for the robot

* pH sensor & adaptor

* Internet connection

 Chemistry - Biology Laboratory Microscope

* Technology Laboratory (to assemble the robot)

 Computer Laboratory (to programme the robot)
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Introduction

Through the following inquiry — based scenario it is aimed to
determine Acid Rain and how Rain Forests are harmed by it.
This can be possible not only with the help of experiments but
also with the help of robots such as Lego Mindstorm NXT, a
robot used for educational purposes.
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Introductory Story

Students have been watering (by spraying so that leaves make
also contact) two identical plants (e.g.Basil)(same age, same

kind, same location) for about a month. The first one with tap
water while the second one with vinegar.

Which of the plants looks more healthy?

Which of the plants has grown more?
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Question

How much do Acids affect Leaves?

How much do Acids affect Roots?

Students collect hypothesis on the affect of acids on
leaves and roots.

Teacher collects them for example at the black board.
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Evidence, 1

* Before the experiment students will be guided
through a discussion to determine a procedure,
which will be then compared to the right one
http://www.youtube.com/watch?v=eFKE9niBhYc

 Moreover pH can be measured with the help of the
robot pH sensor already assembled in the
technology lab

http://www.vernier.com/products/packages/enginee

ring-nxt/environmental/ instructions to follow
http://www.vernier.com/products/books/stem/
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Evidence, 2

According to the procedure students will be divided into 5

groups of 4.These 5 groups will move in a circle in the lab.

. The first team will use the educational chemistry software to perform
the experiment

. The second and third group will perform the experiment measuring the
pH of the solution with pH indicator paper

. The fourth and fifth group will measure the pH through the robot pH
sensor

During the experiment the pH of vinegar, H,SO, and , H,0
will be measured and compared with the pH of Acid Rain
given by the book (photo below from http://www.ns.ec.gc.ca/)
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http://www.ns.ec.gc.ca/

Evidence, 3

All teams will then take the leaves from the
experiment and examine them with a microscope,
comparing them with healthy ones.

Moreover pieces of roots will also be examined and
compared not only with the microscope but also
macroscopically to substantiate growth restriction
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Analyze

Each student will be provided with the following tables to
analyze the data of the experiment and discuss the results.
Measurements must be placed on the pH scale below.

Vinegar
H,SO5
H>,O
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Analyze, 2

1st plant

2nd plant




Explain

Students explain if the h}/]potheses were clearly proven by the
experiments and reach the conclusion by filling the gaps of

the following .

;cl'her@c are many theories about the effects of acid rain on plants and
orests .

Stem theory supports that leaves are primary affected by ozone and
this is deteriorated by acid rain

Root theory supports that roots are destroyed by low pH and so
nutritional elements can not be transferred.

Multiple tension theory supports that there are more factors
(rjesp%nﬂble for the growth deficiency such as air pollution for the last
ecades

Acid rain does not usually kill trees directly. Instead, it is more likely to
weaken trees by damaging their leaves, Timiting the nutrients available
to them, or exposing them to toxic substances slowly released from
the sojl. Quite often, mg,ury or death of trees is a result of these effects
of acid rain in combination with one or more additional threats.
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Connect

Students will here connect the effect of acid rain to the
effect of acids on marbles (prior knowledge) witch are
also afected by acid rain. Moreover there will be a
comparrison to show that if acid rain destroys rock what
it can really do to an organism
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Communicate

Acid rain cycle

secondaryscience4all.com

Emissions
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http://secondaryscience4all.com/?attachment_id=2177

Reflect

Moreover students will be asked so as, not only
to reconsider their ideas but also to see WHY

they do this

What did you think about acid rain?
What do you think now?
What helped you change your mind?
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End of presentation
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Xpnuoatodotnon

* To moapov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

% EMIXEIPHZIAKO MPOrPAMMA
i EKﬂAIAEYZH KAI AIA BIOY MAGHZH j EZ"A

* *
* *
* *

* 4 *

YNOYPIFEIO MAIAEIALX KAl BPHIKEYMATAQON

Ei k6 K 6 Tapeis
s Me t ouyxpnparodoétnon tn¢ EAAGdac kat tn¢ Evpwnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.
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>NUELlwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavernotiuov ABnvwy, ZaxoapoUAa
Yuupvaiov 2014. ZaxapoUAa Zpupvaiou. «Moawdaywyikn n Ekmaidevon Il.
Neotepec Bewpntikeg mpooeyyioelg». Ekdoon: 1.0. ABryva 2014. AlaBEoipo
aro tn diktuakn dltevBuvon: opencourses.uoa.gr
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>NUelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou Epyou Kot adelodoxo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Aathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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>nueiwpo Xpnonc Epywv Tplitwv (1/2)

To Epyo auTO KAVEL Xprion Twv akOAouBwv £pywv:
Katnyopia: Ewkovec/Zxnpota/Awaypappatoe/Dwtoypadieg

Ewkova 1: “pH scale”, mnyn: http://www.ns.ec.gc.ca/)

Ewkova 2: “acid rain cycle”, mnyn: secondaryscience4all.com

] " Nedtepeg BewpnTLKEG POCEYYLOELS

26



http://www.ns.ec.gc.ca/
http://secondaryscience4all.com/?attachment_id=2177

>nueilwpo Xpnonc Epywv Tpltwv (2/2)

To Epyo auTo KAvel SV KAVEL Xprion €pywv Tpitwv.

Katnyopia: Mivakec
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