Bio SBA for DSE2023 cohort

Experimental question

How does the concentration of ethanol affect the membrane permeability of beetroot?

Design

The cells of beetroot have red pigment in the vacuoles. When the membranes of the vecuols and the cell membrane are
damaged by ethanol, a kind of alcofrol, pigment will leak out. With this information, design an experiment fo answer the -

experimental question,

1. inthis experiment, we are investigating how a factor {independent variable, IV) affects another factor (dependent
variable, DV). What are the DV and |V of this experiment?
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2. Explain how the membrane permeability of the beefraot cells can be measured based on the above information.
S|uanact gy accurate and reliable methad for the measurement.
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3. What do yéupredict the results when beetroot tissues are put into different concentrations of ethanol?

or I:Jv‘epk( down ‘
The biahest Concertteotton o ethanel il Aam&%? the wembnpe  woe {hsfer

Thet mears the pamest & con do  drffusion befort  Tho sthers  beefiadh

fisup |, <o the  f inembowe T8 wnow t\vw@o&ske.

4, Willyou {1} put the same beetroot into different concentrations of ethanol one after one, or, (2) put different beetroot
into different concentrations of ethanof? Discuss the strengths and drawbacks of each design.

(") . beopuse ¥ Youe ll’)\:{t oiefforest  beelrost Tt difftrest  Comprtraiion  then

e Bt dotwe  berom  peihae  bese e beetost  Tedde To different Moo
ted vk

thew Ok o ‘tvde?(’vdcrxt yavtable .

p.1/3




5. Yourteacher stresses that the beetroot has to be cut into same size and shape in each concentration of ethanol.
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Explain why it is needed,
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6.  One student proposes putting a 3 cm cylinder of beetroot into each concentration of ethanol. Another student thinks
the cylinder should be cut into three 1-cm discs to be put into each concentration of ethanol. Which one do you think is

better? Explain why.
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7. Apart from ethanol and the shape and size of beetroot, are there other factors that may affect the leakage of pigment
from beetroot cells? Explain your answers. How can these factors be controiled?
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whole experimental design? {An assumption is something we think it is

a.  What is the major assumption underlying the |
mption is the one that the experiment cannot make any conclusion

true, though we cannot be sure. A major assu
without assuming it to be true).
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(Materlals and Methods to be handed out to students after completing the design.)




Bio SBA for DSE2023 cohort

Experimental question

How does the concentration of ethanol affect the membrane permeability of beetroot?

Design

The cells of beetroot have red pigment in the vacuoles. When the membranes of the vacuole and the cell membrane are
damaged by ethanol, a kind of alcohol, pigment will leak out. With this information, design an expariment to answer the

experimenial Gt 7.

1. Inthis experiment, we are investigating how a factor (independent variable, IV) affects another factor (dependent
variable, DV). What are the DV and {V of this experiment?

lodeptitot i dpbl U the  slw ot The_olls of beetmt .
e dygontod Ve s t_cnartialin_undisd 26 alcho)

2. Explain how { abllity of the beetroot cells can be measured based on the above information.
Suggest an accurate and reliable method for the measurement.
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into different concentrations of ethanol? Discuss the strengths and drawbacks of each design.
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5. Your teacher siresses that the beetroot has to be cut into same size and shape in each concentration of ethanol.
Explain why it is needed.
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6. One student proposes putting a 3 cm cylinder of beetroot into each concentration of ethanol. Another student thinks
the cylinder should be cut into three 1-crn d1scs to be put into each concentration of ethanol. Which ane do you think Is
better? Explain why.,
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7. Apart from ethanol and the shape and size of beetroot, are there other factors that may affect the leakage of pigment
from beetroot cells? Explain your answers. How can these factors be controlied?
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8. Whatis the major assumption underlying the whole experimental design? (An assumption is something we think it is
true, though we cannot be sure. A major assumption is the one that the experiment cannot make any conclusion
e

without assuming it to be true).
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{Materlais and Methods to be handed out to students after completing the design.)




Experimental question

How does the concentration of ethanol affect the membrane permeability of beetroot?

Design

The cells of beetroof have red pigment in the vacuoles. When the membranes of the vacuole and the cell
membrane are damaged by ethancl, a kind of alcohol, pigment will leak out. With this information, design an

experiment to answer the experimental question.

1, In this experiment, we ars investlgating how a factor (independent variable, IV) affects another
factor (dependent variable, DV), What are the DV and |V of this experiment?
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2. Explain how the membrane permeability of the beetroot cells can be measured based on the above
information, Suggest an accurate and reliable method for the measurement.
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3. What do you predict the results when beetroot tissues are put inta difierent concentrations of
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4. Wil you (1) put the same beetroot into different concentrations of ethanol one after one, or, @put
different beetroots into different concentrations of ethanol? Discuss the strengths and drawbacks

of each design.
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5. Your teacher stresses that the beetroot has to be cut into same size and shape in each

concentration of ethanol, Explain why it is needed.
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. One student proposes puttmg a 3 cm cylinder of beetroot info each concentration of ethanol.
Another student thinks the cylinder should be cut Into three 1-em discs to be put inte each
concentration of ethanel, Which one do you think is better? Explain why.
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. Apart from ethanol, the shape and size of beetroot, are there other factars that may affect the
leakage of plgmenl from beetroot cefls? Explain your answers, How can these factors be controlied?
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8. Do you think the volume of athanal (not the concentration) bathing the beefroot needs to be kept P g
the same for each treatment? Explain your answer.
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9. What is the major assumption(s) underiying the whole experimental design? {An assumptlon s
something we think it is true, though we dor’t have any proof. However, if we don't accept the
assumptions to be true, valid conclusions from experiment can never be drawn).
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10, Your teacher suggests you to replicate the experiment if fime is allowed. Explain the underilying
reason(s}.
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Experimental question ! P i
1

How does the concentration of ethanol affect the membrane permeability of beefroot?

Design

The cells of beetroot hava red pigment in the vacuoles. When the membranes of the vacuole and the cell
membrene are damaged by ethanof, a kind of alcohol, pigment will leak out. With this informaion, design an

experiment to answer the experimental question.

1. Inthis experiment, we are investigating how a factor (independent variable, 1V) affects another
factor (dependent variable, DV). What are the DV and IV of this experiment?
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2. Explain how the membrane permeability of the beetroot cells can be measured based on the above
Information. Suggest an accurate and reliable method for the measurerment.
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3. What do you predict the results when beetroot tissues are put into different cohcentrations of
ethanol?

Tne Wiahust  eafiadion of clranl , fus mort
damng s d wimpondy, are |, fhathert, e o R
(o fiamen] W Tt of e Wignest cmupttration

Qb hA,  darker

4. Wil you (1) put the same beetroot into different concentrations of ethanol one after one, or, (2) put
different beetroots Into different concentrations of ethanol? Discuss the strengths and drawbacks

of each design.
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5. Your teacher stresses that the beetroot has to be cut into same size and shape in each

concentration of ethanol, Expiain why it Is needed.
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6. One student proposes putting a 3 cm cylinder of beetroot into each concentration of ethanal.

Another student thinks the cylinder shauld be cut into three 1-em discs fo be put into each
concentration of ethanol. Which one do you think is betier? Explain why. | I144 4t ST °'F
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. Apart from ethanol, the shape and size of beelroot, are there other factors that may affect the
leakage of pigment from beetroot cells? Explain your answers. How can these factors be controlled?
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8. Do you think the volume of ethanol (not the congentration) bathing the beelroot needs to be kept
the same for each treatment? Explain your answer.

Mo 1 T awst, L soml vulut coan swd T
T i v jm ik 1 &tHHM&,

dot ool theton w’wL avel has mivd valw, Than
e et |t codowr o 4 Tanir] 3 mav) dovker
han UL mem fhn, 4, Lol may vl atfuty
wieowe -1 I TBaorl vehumt oAbl

9. What is the major assumption(s) underlying the whole experimental design? (An assumption is
something we think it Is true, though we don't have any proof. However, if we don't accept the
assumptions fo be true, valid conclusions from experiment can never be drawn).
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10. Your teacher suggests you to replicate the experiment if ime is allowed. Explain the underlying
reason(s). Ly u.%
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Experimental question

How does the concenfration of ethanol affect the membrane permeability of beetroot?

Design

The cells of beetroot have red pigment in the vacucies. When the membranes of the vacuole and the cell
membrane are damaged by ethanol, a kind of aicohol, pigment will leak out. With this Information, design an

experiment fo answer the experimental question.

1. In this experiment, we are investigating how a factor (independent variable, IV) affects another
factor (dependent variable, DV). What are the DV and [V of this experiment?
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2. Explain how the membrane permeability of the beetroot cells can be measured based on the abave
information. Suggest an accurate and reliable method for the measurement.
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3. What do you predict the resulls when beetroot tissuss are put Info different concentrations of

ethanol?
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4. Wil you (1) put the same beetroot into different concentrations of ethanol one after one, or, (2) put
different beetroots Into different concentrations of ethanoi? Discuss the strengths and drawbacks

of each design.
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5. Yourteacher stresses that the beetroot has to be cut into same size and shape In each
concentration of ethanol, Explain why it is needed.
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6. One student proposes putting a 3 cm cylinder of beetroot into each concentration of ethanol.
Another student thinks the cylinder should be cut Into three 1-cm discs to be put into each
concentration of ethanal. Which one do you think is better? Explain why.
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7. Apart from ethanol, the shape and size of beetroot, are there other factors that may affect the
leakage of pigment from beetroot cells? Explain your answers. How can these factors be controlled?
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8. Do you think the volume of ethanol {not the concentration) bathing the beetroot needs to be kept
the same for each treatment? ExpEafI your answer.
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9. What is the major assumption(s) underlying the whole experimental design? {(An assumplion is
something we think it is frue, though we don’t have any proof. However, if we don't accept the
assumptions to be true, valid conclusions from experiment can never be drawn).
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10. Your teacher suggests you to replicate the experiment If time is allowed. Explain the underlying

reason(s).
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