Jahcclur Rahman Broad Bean lnvcs’cigation

Proad Bean ]nvcstig;ation

Aim
To investigate the ways in which temperature affects the Pcriocl germination &
grow’ch of a broad bean over the duration of 2.1 clags.

l will kccp 3 beakers in 3 different climates of ’ccmPcraturcs and observe and note
the alterations the bean will go through. These temperatures will be:
® Koom Tcmpcraturc

@ ln a chiller at a set ’ccmpcraturc of 5 °ccn’cigraclc

@ Ancl, in a water bath in the set ’ccmPcraturC of 35 °

l will measure the shoots and roots of the beans and at the end of 3 weeks
compare our rcsul’cs and see which ’ccmPcraturC is ideal for a broad bean to

grow in.

Frccliction

| believe that in this investigation the beaker at room temperature will grow the best
as | think this because the other two climates | believe are too extreme forthe
beans to grow in. T he water bath | think may clamagc or kill the enzymes in the
bean so there would be no grow’ch. Ancl l n the chiller the ’ccmpcrature would be
too cold for any ’ching to grow in at all. | think that the cold would in fact slow down
the grow’ch of the broad bean

Sothisis whg | have come to the conclusion that it would be the best temperature

at room ’ccmPcra’curC as you know in nature this is the ’ccmpcraturc grows in.

\/ariablcs

lnclcpcnclcnt
@ The variable that will be changecl througho ut the investigation is the
’ccmpcrature. ]:or beaker i l will have it at room ’ccmpcrature this l cannot

control as this is onlg based on the outside ’ccmpcrature.

@ Bcakcr 2is kcp’c at the constant ’ccmpcrature of 35 °but thereis a Problcm

with this which | will outline in Froblcms foreseen

@ Andinthe chiller the temperature will be kcp’c at the constant 5 °but again

there is another Problcm.
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Dcpcnclcnt

@ | will be obscrving over % weeks any changcs which may happcn to the
beans and mcasuring the shoots and roots a t rcgular intervals.

@ ["rom these measurements | will then analgsc determine which temperature is
most suitable for the broad bean.

@ l will observe also the ’ccmpcraturc Cspcciauﬂ the one at room ’ccmPcraturC

to see what different ’ccmPcraturcs will do to the b road bean

Con’crol

@ |n this investigation | will control the temperatures of the beakers in the
water bath and the chiller but l cannot control the ’ccmpcraturc of the
beaker at room ’ccmPcraturc but it will range from 20 ° to 30°

@ \When | water the beaker | will ensureitis alwaﬂs toppccl up to 1 50m|
and | will make sure | do this every Monclaﬂ, Tucsclag and ]:riclag

@ | will make sure that the shapc and volume of the beakeris the same as it
may effect my results

@ The lcng’ch of blo’c’cing paper | will also make sureis the same about
I 5cm Cnough to go round the beaker once as too little will not water the
beans sugicicntlg and too much blo’c’cing paper may resultin the
oPPosi’cc and over water the beans causing them to die

@ The righ’c size and mass of the bean- also | will measure the beansin
wcight as again this can effect the overall outcome of the investigation

@ |n this investigation | will have 2 beans in a beaker so if one is to die
thereis a back up inits Placc if both are alive at the end of the
investigation | will find the average between the two and Plo’c on the

graph

Saxcctg

Thcre are no foreseen major sa{:ctg issues cxccpt magbc that of glass but

that can be dealt with if the beakeris dealt with care

Problems which can be foreseen
@. Thcre is the Problcm of giving sunlight to the beakerin the chiller as
when closed there is none light. This will result in an unfair way of

carrging out this Cxpcrimcnt this will mean that all three beakers will
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not receive Cqual amounts of sunl igh’c which can therefore affect my
overall outcome.

Whatifitisa clouclg clay the beans will getno sunlight this will also
goes for the beakerin the water bath. This will then mean as in no.1
that the beakers will receive uneven amounts of sunlight

WIH the Posi’cion and Placing of the beake rs affect the overall
outcome- such Problcms include a beakeris {:acing the sun while
anotheris away and magbc sunlight is blocked }35 the blinds in the
class. In the chiller do | Placc it at the back where itis the coldest or
up front where it is warm

Thc beans cannot be observed Cvcrgclag due to lessons limitation
so | cannot record every change, | may miss any signhcicant changes
which could happcn to the Plan’c over the Pcriocl of its growth
Thereisa risk of ’campcring from other year groups as the lab is
used cvcrgclag. This can result in them turning off the water bath,
con’caminating the water of the beaker. Thcg may touch and clamagc
a bean.

[t will be very hard to get 6 different beans which are to be identical
to each other so | may have to use different varicties in mass and
wcight this means that the bean are uneven and this can again affect
the overall outcome of the investigation as these beans may grow at
different rates.

Thc room ’ccmpcrature l have no control ov er as it fluctuates the
weatheris unpreclictablc so temperature may differ throughout the
duration of the investigation. Also due to the hot weatheritis likclg
that the fan | the room will be on so this will changc temperature even
more aﬂjccting the overall outcome.

Thc beans are not meant to have any contact with water but what if
it slips to the bottom the beans to kccp far are meant to absorb
after asin rcalitﬂ but a bean may slip down causing it to over water
which canlead to the bean clging.

When measuring the beakerin the water ba th | will have to take it
out this may cause a loss in temperature therefore aﬂjccting my
results. Also this applics to the beakerin the chiller when | take it
outits temperature will increase as well as thermal energy bcing

transferred to it from my hand.
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WIH these Problcms affect my overall results?

Yes these Problcms which | foresee can cause major upset to the investigation also
rcsul’cing in anomalous results and there is a risk that if there is major clamagc | may
have to abandon the whole investiga tion. The Problcms if it occurs can rca”g spoil
my investigation but some of these Problcms can be rectified and made sure that
thcg do not happcn cluring the investigation.

Wags of rcsolving these Prob lems

. &2. ] he Problcm with uneven amounts of light given to the beaker
could be resolved }35 the fact | put in a artificial light to store in the
chiller along with the beaker with the bean but then another Problcm
arises- the Problcm that at night the beakers not in the chiller will receive
no light as it is dark but the beaker in the chiller will it will receive 2 hours
sunlight but the other two will not.

50 therefore l have therefore concluded that it does not matter as l am

measuring the temperature not the amount of sunlight received so this

matter does not matter.

3. The Posi’cioningl resolved }35 Pu’cting both the water bat and the room
temperature beaker ncarbﬂ cach other where | believe that in this way
both will receive Cqual amount of sunlight but the n again like Problcm
number | l am not mcasuring the amount of sunlight received but the
’ccmpcrature. ]:or the chiller as long as the ’ccmpcraturc is constant
Posi’cion does not affect me.

4. The class limitation can be fixed }35 if | choose to come in Cvcrgclag to
observe the broad bean but l may not be able to s o l have come to the
resolution that it is o.k. as there will no rca”g be any big major
clcvclopmcnt over 2 clags, l will be able to record at least all of what
happcns to the broad bean cluring the lcng’ch of the investigation.

5. [Torthe risk of ’campcring this | cannot control but Precau’cions taken to
ensure to the best of my abilities is that | have written a word of warning
on the water bath as it can be clangcrous also a note of Plcacl to them
not to touch the aPParatus. Also l have covered up the switch of th e

water bath so no one can turn it off and concealed the beaker from view.
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6. [Torthe beans] will try my best to find similar beans to l(CCP a fair test
but there is alimi t of beans so | will have to stick with what | have and
hoPC that there is no Problcms

7. [or the room temperature thisis what | am rccorcling soif thereis a
range of temperatures this will show me in the results which temperature
is ideal for the grow’ch of the bean. Also to avoid the fans | will make
sure the beakeris out of the reach of t he fan

8. [Torthe Problcm of the beans sliPPing is that ] have outina slitin the
blo’cting paper which acts as a Pockct forthe bean as seen in the
cliagram below.

9. ]:or ’ccmpcraturc difference this does not matter as the beaker will onlﬂ
be taken out for short Pcriocls 50 nNo major ’ccmPcraturc change will

occur.
Equipmcnt
HX Bcakcrs Ix Ocissor

i x sheet of blo’c’cing paper 6x Broacl Bcan

Ix Kulcr AX Thcrmomcter

Ix Wa’ccr Bath Ix Supplﬂ of Wa’ccr

GCSE/GNVQ Coursework



Jahcclur Rahman Broad Bean lnvcs’cigation

x Mcasuring Cﬂlinclcr I x Chi”cr

Mcthocl
How to prepare the beaker

i. USing a Pair of scissors cut out three 20cm }35 5cm s’criPs of blo’c’cing
paper.

2. Cuta slitin the blo’c’cing paper (see above) and put in the blo’c’cing paper
around the beaker.

3. lnscr’c the two beans into the Pockcts made earlier.

4. I:IH up the bcakcr, using the measuring cglinclcr, up to 250 ml.
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5. Fu’c in a thermometer

Mcthocl
]:or sc’c’cing up Wa’ccr Bath Bca‘(cr

i. ]:IH up the water bath to about Fingcr clcp’ch with water.

2. Switch Water Bath On

bR Sct the water bath then to your chosen ’ccmpcrature e.g 35 ° using the
knob in the front.

4. Ancl leave for 10-1 5 minutes in order for the water ’ccmpcraturc torise.
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fﬂow to Sc’c UP ]:or Bcakcr at Koom Tcmpcraturc

i. A{:’ccr Preparing the beaker Placc the beakerina Placc where sunlight

can reach it. (Takc care when Placing ma‘(ing sure that the beans are not

disturbed

How to Sct UP ]:or Bca‘(cr in Wa’ccr Bath
i. A{:’ccr Preparing the beaker Placc the beakerin the Wa’ccr Bath and

secure with s’cring so does not fall. As shown below.

2. Thcn Placc near the beaker at Koom ’ccmpcra’curc cnsuring that

sunlight canreach it.

[How to Set UP For Bca‘(cr in Chi”cr
i. A{:’ccr Preparing the beaker Placc the beaker take your beaker to the
chiller and Placc at the back (whereitis colclcst) and close door.
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How to Mcasurc the Shoots/Koots

To measure the shoots and roots in a way that you do not cause any
clamagc to them. Also i{:ﬂou’rc root has bend or twists this method will hclp
alot

@ You should use a string and copy out inclucling bends your shoot or

root ( as seen in the cliagram bclow)

@ Thcn put your measured string alonga ruler (see bclow) and thisis

how long your s’cring is

Now leave for duration of 3 weeks making sure you record any changcs to
the beans at rcgular in’ccrvals e.g every science lcssons
And dor’t {:orgct to water the bean at 5our{:air tested clag or kccp Fi”ing

up to agreccl set water level.
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Bean 1 Bean 2 Temperature Bean 1 Bean 2 Bean 1 Bean 2
Day 1 - Friday
height of shoot (mm) 0 0 0 0 0 0
height of root (mm) 0 0 34° 0 0 0 0
No No No No No No
Day 2 - Saturday school school school school school school
No No No No No No
Day 3 - Sunday school school - school school school school
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2
Day 4 - Monday
height of shoot (mm) 22 26 0 0 0 0
height of root (mm) 19 27 29° 0 0 0 0
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2
Day 5 - Tuesday
height of shoot (mm) 25 28 0 0 0 0
height of root (mm) 22 30 32° 0 0 0 0
No No No No No No
Day 6 - Wednesday  lesson lesson lesson lesson lesson lesson
No No No No No No
Day 7 - Thursday lesson lesson - lesson lesson lesson lesson
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2
Day 8 - Friday
height of shoot (mm) 40 50 0 0 12 23
height of root (mm) 45 61 25° 0 0 15 21
No No No No No No
Day 9 - Saturday school school school school school school
No No No No No No
Day 10 - Sunday school school - school school school school
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2
Day 11 - Monday
height of shoot (mm) 50 69 0 0 22 29
height of root (mm) 80 90 30° 0 0 20 25
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2

Day 12 - Tuesday
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height of shoot (mm) 53 71 0 0 22 30

height of root (mm) 82 91 29° 0 0 20 25
No No No No No No

Day 13 - Wednesday lesson lesson lesson lesson lesson lesson
No No No No No No

Day 14 - Thursday lesson lesson - lesson lesson lesson lesson
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2

Day 15 - Friday

height of shoot (mm) 72 84

height of root (mm) 89 99 29° 1 0 22 30

0 0 20 25

No No No No No No

Day 16 - Saturday school school school school school school
No No No No No No

Day 17 - Sunday school school - school school school school
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2

Day 18 - Monday

height of shoot (mm) 84 93 3 1 0 0

height of root (mm) 97 103 23° 1 0 0 0
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2

Day 19 - Tuesday

height of shoot (mm) 87 95 3 1 20 0

height of root (mm) 100 105 24° 1 0 0 0
No No No No No No

Day 20 - Wednesday lesson lesson lesson lesson lesson lesson
No No No No No No

Day 21 - Thursday lesson lesson - lesson lesson lesson lesson
Bean 1 Bean 2 Bean 1 Bean 2 Bean 1 Bean 2

Day 22 - Friday

height of shoot (mm) 95 107 4 3 0 0

height of root (mm) 104 111 26° 2 1 0 0
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Con clusion

[From my results | can conclude the ideal condition in which a broad bean will
grow inis in factin room temperature this therefore agrees with my
Frccliction as l see from my results that ln fact Bcakcr I grew the best
growing to the maximum of 111 mm.

| see that the beakerin the water bath died and | will cxPlain this furtherin
Evaluation, as there is a reason whg this haPPcnccl.

Also | see that the beakerin the chiller did grow and this is an anomalou s
result and this | shall cxPlain in Evaluation.

Also | have learnt in this investigation | learnt how to take down any
changes to the broad. l learnt how to notice if there is any changes and how

to rccognisc then record this.

| learnt how to set up the beakersina way that thcg are all fair in,

@ size

@ volume

@ Howmuch blo’c’cing paper is put init

@ [Jow to measure out water then add to the beakerin a way whichis
accurate and fair

2@ owto Placc the broad beans in a way that thcg will not sliP down
and become over watered

@ How to Placc the thermometerin the beakerina way that does not
then disturb the investigation going on in the beaker

@ How to measure the shoot and root (scc abovc) thatisa way that
is accurate and Precisc

@ |Howto set up a water bath from Fi”ing it up to setting the
’ccmPcra’curC

@ Howto carry out a fair investigation making sure that all cvcrgthing
l have Plannccl to be Cqual is kcp’c that way

l have learnt how to how to maintain my beakers for cxamplc for the beaker

in the water bath was unstable as it ch’c ﬂoa’cing so | fixed itin Placc with
string so it was kcp’c {:irmlg in Placc
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l have learnt how to l(CCP the ’ccmpcraturc constant for beakers 2 & 3 l ha
to l(CCP the ’ccmpcraturc fixed for the water bath at %5 ° and the chiller at

5°.

To conclude | have leamnt in this investigation that the ideal temperature for
a broad bean to grow in is room temperature and | will elaborate on this

furtherin my Evaluation.

Evaluation

In my evaluation | will tell you of the Problcms faced cluring thei nvestigation.
[How if | was to repeat this investigation | would mend these Problcms. As

well as other improvccl methods of carrging out this invcs’cigation.

During this investigation we faced many Problcms as you may notice from
the results table and graph .

]:irstlg there was the Problcm with the water bath. At first the investigation
was going smoothlﬂ till about clag 12 where the growth the bean stoppccl.
This l found was not correct l suspcc’cccl magbc ’campcring but after
consul’cing the teacher | found that this was due to the school technicians. |
found that at night the Clcctricitﬂ in the lab was shut off so this meant that
the water bath’s ’ccmpcrature fluctuated. Thc ’ccmpcrature would be
constant at clag but clrop down at night. This| believe is what caused my

beans to die also another factor may be that the ’ccmpcrature of %5 °
resulted in the enzymes in the bean to die so the bean then basica”g
roasted. But l believe that yes magbc the high ’ccmpcrature from l can see
from my imited results that the growth of the beans were s’ccaclg but not as
much as the beans at room ’ccmpcraturc. 50 f l was to rcpca’c this
investigation | would make sure that the electrical supplg is l(CPt on at all
times. Also that the set temperature is lower to guarantee that th is time

there is no risk of the enzymes in the beans do not die.
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[Forthe beanin he chiller as | have said in Conclusion that the beans grew
to about4 mm. | hisis an anomalous result as it was believed that the cold
would make the seeds not grow at all. But l believe that cold has instead
Jus’c slowed down the grow’ch of the beans.

Also another solution may be that as there is no light in the chiller (see
Froblcms Foresccn) the seed may have been scarching for light asitis
known thatif a Plan’c isin the dark the grow’ch is fast in order for the Plan’c to
look for light so this happcnccl but slower due to the cold.

The blo’c’cing paper in the bakers we found became too 50ggy 5o this may
have over watered the beans causing its grow’ch to slow down. This may
have affected the overall results so if | were to repeat this investigation |

would ensure that every wa’ccring clag the blo’c’cing paper is also rCPlacccl.

l believe that there may have been some ’campcring with the beans as l could
see that shoots looked a bit torn as if so this could have affected the overall
outcome. H: rCPca’cccl again l would make sure that the beakers are taken

somewhere where thcg will not be near angthing which can harm them.

| asked mgscl{: does timing effect angthing as magbc i{:gou give w ater too
Carlg the bean could die ortoo late and the bean is alrcacly dead. 50 l
would make sure that timing has a part in the investigation as it could mean

the bean clging or not.

Thcre was the Prohlcm of lack of sunlight and it did cause some Problcms
to my overall results as seen in the results for the beakerin the chiller. Wc
saw that the bean had grown which was not Cxpcctccl and meant that my

rcsul’cs were not ’co’ca”g 1 00% accurate.

GCSE/GNVQ Coursework



