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Objectives

To provide teachers with hands-on experience
In marking student samples

To discuss the marking of student samples



Outline of the Workshop

O Marking student samples

® Discussion on the scoring of the student samples

© Discussion on possible modifications of the B1 SBA
sample task sheet

O AOB



©® Marking student samples

Background of the SBA task
Yeast Bead Invertase Investigation
Effect of pH on invertase activity

Context

The samples were selected from a S.5 class
(medium ability, n=18) in a Band 1 school.



School-based Assessment (SBA)

o
Invertase in yeast beads

invertase
sucrose —> fructose + glucose

\ &%

Yeast beads




Glucose Test Strip Colour Chart
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©® Marking student samples

Sample A

1.

8.

Question (a) (1): B3. Identify the IV
U Unattained
[ Basic performance

Question (a) (2): B3. Identify the DV
[ Unattained
[ Basic performance

Question (a) (3): G6. Explain how variables
are connected with the measurement(s)

0 Unattained

[ Basic performance

U Good performance

Question (b): B1. State briefly the overall

experimental design and its underlying biological

principles and/or concepts
[ Unattained
[ Basic performance

Question (¢): E7. Explain why some procedures
can reduce measurement errors

O Unattained

O Basic performance

0 Good performance

0 Excellent performance

Question (d): G7. Identify important CVs
[ Unattained
[ Basic performance
0 Good performance

Question (e): E8. Identify the significant
assumptions of the design

O Unattained

[ Basic performance

0 Good performance

0 Excellent performance

Question (f) (1): G10. Explain why a specific

10.

11.

Question (g) (1): G1. Explain how the overall
experimental design is related to underlying
biological principles and/or concepts

[ Unattained

U Basic performance

0 Good performance

Question (g) (2): G11. Suggest alternative
designs

[ Unattained

U Basic performance

U Good performance

Overall performance:
(number of questions achieved at each level)

Unattained
Basic performance
Good performance

Excellent performance

Overall rating of the sample:

o1 O6
o2 07
o3 08
04 09
os o010

Record your

judgment on each
guestion

overall rating of
the sample



© Marking student samples

Important note:

Note that the suggested scoring applies to the
samples collected. Such differentiation of the
guality of the responses best produces the
rank order reflective of students'
understanding of the criteria in the
assessment guidelines.



® Discussion on the scoring
I

(a) (1) Independent variable

Sample A

IV: D\H Lty PH (BaSiC)

Sample B

v: The ptd of te sgoe Slhntion _
(Basic)



® Discussion on the scoring
I
(a) (2) Dependent variable

Sample A Sample B
Dependent variable (DV) Dependent variable (DV)

T}\( S‘N'.osﬁ' velne T LL Aot oF

o pfaes 2% Shntese prodeced

Sucrige Solvfir  andy A

U bead™ .
e | (Unattained)
__(Unattained).



® Discussion on the scoring

Dependent variable (DV)

Dependent variable (DV)
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® Discussion on the scoring

I TSR
(a) (3) Dependent variable and its measurement

Sample A

Describe how you will measure the DV
(Note: Make sure you describe the tool you will use and how your measurement is
related to the DV)

AML  Soere  OvOuwt o yeost beod
Spme  Wolem of 20% Socrst Soipfen with o

€ s, Shgdn, 0 :
517 OJ\(L 3 (et Socrst ??}“\GSWI'S c,sludﬁ-.\ .

S(e. kki(/"\ MM ;‘("5 'H‘{ kjk( 5 3‘0{,6 o polne.

(Unattained)



® Discussion on the scoring

S
(a) (3) Dependent variable and its measurement

Sample B

Describe how you will measure the DV
(Note: Make sure you describe the tool you will use and how your measurement is
related to the DV)

(alucose Yest SAps ove wéed . Aﬂdvflevgduf besds ave
ool to de Blution, & dep o ATl pitleed wp
Wl ~ dﬂ”cw tvery L et ound despped ato
o\,brt% rl\.&’ vhidh ‘AC'(,cJ'(}'CP’{P lel.Lg 37.”;0(‘ I~ The
difleme in Gralese Jevels LUl preset itseld a) diftorent
Dolows o5 e fay  Strips vhich shaws the diblasml monny of

(Good)



® Discussion on the scoring

14
(a) (3) Dependent variable and its measurement

Describe how you will measure the DV
" (Note: Make sure you describe the tool you will use and how your measurement is
related to the DV)

hse a SJLLWEE- A fﬂl‘ﬂfiy o test the colowr
~ahmwﬂe..,'-i¥ there 8 colour change , the. sample
containg Thyerdase ond B pctive for reackion.

(Basic)



® Discussion on the scoring
T
(b) Underlying biological concept
Sample A

(b) Suggest another method to measure the DV if other materials are available.

(Unattained)
Sample B

(b) Suggest another method to measure the DV if other materials are available.

Bonedict’s Test. .
(Basic)



® Discussion on the scoring
B

(c) Reducing measurement errors

Sample A
Which brand, A or B, will you use in this investigation? Why?
T il gse boak | S This lvesfigption beconse  three pit

voloo C5,17,9) Moy Nt e g very hf, ofkﬁgrﬁu. T+ we wse
bod B, e resstts of Jueot A2t popr moy be pey Skl | So

ke Sadd use brad p ocov e o wdtr cbar chort .

(Basic)



® Discussion on the scoring
N

(c) Reducing measurement errors

Sample B

Which brand. A or B, will you use in this investigation? Why?

A, " nlerels befinon dittasnt corcentin{lons ot Gomller, whiil weans
H by more Spmsithel 1o SUGTBL ONCOnballon, nnlting the Cptiiiment move

acunvale,

(Good)



® Discussion on the scoring
s

(c) Reducing measurement errors

Which brand, A or B, will you use in this investigation? Why?
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® Discussion on the scoring

I T
(d) Control variables

Sample A

(d) Which of the following factors should be kept constant during the investigation? Put a “v” into the appropriate boxes.

Yes No
(1)  The temperature of the sucrose solution 1 g (m|
(2)  The number of yeast beads in each plastic vial o 0
containing sucrose solution
(3)  The concentration of the sucrose solution o O
(4)  The size of the spoon used to transfer the yeast beads O &

(Good)



® Discussion on the scoring

220 5
(d) Control variables

Sample B

(d) Which of the following factors should be kept constant during the investigation? Put a “v" into the appropriate boxes,

Yes No
(l.) The temperature of the sucrose solution =f a
(2)  The number of yeast beads in each plastic vial = O
containing sucrose solution
(3)  The concentration of the sucrose solution Ei/ O
(4)  The size of the spoon used to transfer the yeast beads O &

(Good)



® Discussion on the scoring

I —————
(d) Control variables

(d) Which of the following factors should be kept constant during the investigation? Put a “v"” into the appropriate boxes.

Yes No
(1)  The temperature of the sucrose solution E.[/ O
(2)  The number of yeast beads in each plastic vial = O
containing sucrose solution
(3)  The concentration of the sucrose solution O ﬁ/
(4)  The size of the spoon used to transfer the yeast beads O e

(Unattained)



® Discussion on the scoring
T
(e) Assumption

Sample A

We ossiwe  That iRy yeost beoh  wirks  the  Spme

Sample B (Basic)

“that a(l()wt LQAS Got cqwﬂfj bﬂi-d&ht a't' brcnk#«J dortn SuG-0se
K plaed in tle Sae comditions.

(Good)



® Discussion on the scoring

Unattained:

d Environmental conditions are the same.
1 Yeast beads have the same size and shape.

Basic:

 All yeast beads work the same [under same conditions].
Good:

d  Amount of invertase in each yeast bead is the same.
Excellent:

d Glucose is only contributed by the activity of invertase In
the yeast beads.



® Discussion on the scoring
I

(f) (1) Precaution s Besieioincie e loving pars in yous savers:

e the effect on the data being collected
e explanation for the effect

Sample A

Impact on experimental results

)
The o wehe of  shest subfen Wl e

offected. begoust (§  geust 5‘00(5 d(dvd‘\ pwt  nfo

bodfer soldin e P value  ofF  yeost feads ang

Sucrmse SOl Wil be Jidret S the  resuly it
be the M Yov- vont

(Basic)



® Discussion on the scoring

(f) (1) Precaution

Hints: Be sure to include the following parts in your answers:

e the effect on the data being collected

Sample B e explanation for the effect

Impact on experimental results

DT st 0k gousmse rmny bo Lighar gty for e
Sof-wps cith lowt- ple. Th " bdlor- solntion Engures thet the
Juu-t becdc ave ﬂl"t‘*‘fj af e pl" ot the Satvoge Shtion .
fn thiy case, U&JW‘( beads il "\Ej Ol“"‘(j! i fH Oh L
fm CoaTal Wth  Ghe Slrese  SB[~on o hnanin g that 2 vill

h°‘_ﬁ be d?mﬁw .}’%P\M'l a-d roe b:(—- J&"iz‘jh"-eg L]
rtaxb‘e, to brenk dormn sut-eg Intlo, Pncose.

(Basic)



® Discussion on the scoring
B

(f) (1) PreC au tl on Hints: Be sure to include the following parts in your answers:

e the effect on the data being collected
e explanation for the effect

Impact on e:peﬂmen_;a] resulis

(1) | Sine idisnet—=t :jmfr beads were b added jnte Ehery ruruﬂk{ LutFer
Soluwtingg, d W et beads are ast the sumt T with Tswcrage slwtisns, thi

The I)I'lf of lotin obtuintd oMo The ﬁr-:f:mm—l RS N § P S L .
i‘..,:.{u‘u[ fH o the querite mtutu‘-n, m.-.-..l{l'nj in either hbhr g [awdr .j W
Mup.'[:'rr-‘h'ﬂ "ﬁ* ' The L,lﬁ't-fm d].'ltl-iulu

(Good)



® Discussion on the scoring
T
(f) (2) Precaution

Hints: Be sure to include the following parts in your answers:

e the effect on the data being collected

Sample A e explanation for the effect

(2)
1wl effe] o fle dofa jeig  collected

"t on&.) edfed  the olome of  Cucrie Selatiy,

(Unattained)



® Discussion on the scoring
N

(f) (2) Precaut | on Hints: Be sure to include the following parts in your answers:

e the effect on the data being collected

S am p I e B e explanation for the effect
(2)

T Polame o ‘61~, Sueogse gof wflon c(«'c;c'mx.:; bt omleg |
ok e 6 o Sflonce fn Plune aoress sel-ups. The
spilled sobation Conld hive hod ot o less gincve com pan
o the rest ok te Lolutian, menlig il th Tolal auont
ot Ghrnse ot Wt 0 il Lo atfected.

Note that the investigation measures the concentration of

glucose which reflects the invertase activity. As some students .

within the samples collected could clearly indicate this (U n att al n ed/
relationship, this sample was rated as unattained. The rating .

could be adjusted to attain basic performance if majority cannot B asi C)

clearly indicate the effect on the data collected which allows
better differentiation.



® Discussion on the scoring

(f) (2) Precaution (Good)

2
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® Discussion on the scoring

30|
The student showed understanding that
Sam p | eA the alternative design is workable.

A OKOJ"\ ’S G\QSlg}\l\ bJ)/\"[ }]Q M/ICGle \’ LeCO.UE)" eh@ Mo (B aS i C)

M}'t) O\ngr)wo‘k \v\ ;\(9}\ pH. ﬂ\t GI\ZJ"‘QJ r'\o-\tj Gdf'eudj

The student shows understanding of the
carryover effect in within subject design. The
student should not be doubled penalized for
assuming that enzymes would be denatured
in low pH (refer to (f)(1)).

d_e&ﬁl\frv'f\ when ke pu‘( o new M'Jer SolwTion

Sample B

(1) Based on the properties of the enzyme, explain whether Adam’s design is workable.

No, GS UnzyL becsmt depmatured af [buv fl“] ) {F the yeag(

bead s m’;lateé fust mts o (O p[" Solation, te AU vlmain
doaniinred Gvem vhon placed Qbsqu/j in o newtral olbagion, (GOOd)
[omte P9 Ut copufey of gly, (st set-ups mcanin ng bese



® Discussion on the scoring
T
Sample A

(2) Suggest an alternative method to minimise the experimental error due to the individual differences between the
yeast beads.

Do e moe expiment  ond: talte  The meon  ra&ul

Sample B (Basic)

(2) Suggest an alternative method to minimise the experimental error due to the individual differences between the
yeast beads.

a‘f”‘t the Experinent Mfl‘ r~ 1l pies eeach Sef-y
Mae Lo gt beads wle 1S y\L" 20% futrese
(9 P - aae Al o ot ot 5, to at pld 7 WJ‘O‘-/" 0«‘*;“}1
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m il @ teu o(— tose tegt st The process « mf,a,ui (GOOd)
il u pno betiem e tests . TLe, Nukn by of

dhops, art i ,wwud g prapi—td.
heeded



® Discussion on the scoring

Assessment Guidelines for Experimental Design (B1)

Mark range | Quality of work Performance
9-10 Excellent The report shows most of the good performances and a few excellent performances.
6-8 Good The report shows most of the basic performances and some good performances.
3-5 Fair The report shows some basic performances and a few good performances.
1-2 Poor The report shows a few basic performances.

(a) (1) (@) (2) (a) (3) (e) (f) (1) (f) (2)

Basic Unattained Unattained | Unattained Basic Good Basic Basic Unattained Basic Basic

Basic Unattained Good Basic Good Good Good Basic Unattained Good Good

Sample A B

Excellent 0) 0
Good 1 6
Basic 6 3

Unattained 4 2

Mark 3-5 6-8



® Possible modifications

Brainstorm 2 modifications of the sample
task/questions to better assess your students
understanding of experimental design.

(You can want to read the B1 Assessment
Guidelines for ideas)



Basic Performance

Excellent Performance

) B1. State briefly the overall G1. Explain how the overall experimental
= 3 &0 . . . - . L
LEe experimental design and its design is related to underlying biological
é‘c g = underlying biological principles principles and/or concepts
L= 8 and/or concepts
g &g
@ = B2. Identity the hypothesis tested G2. State the predicted results based on the El. Elaborate how the predicted results
k] 25 hypothesis give/does not give support to the
= 3 = = hypothesis
(= = =
& o=
N R =2
<= -
a0 G3. Identify errors/issues related to the E2. Suggest and explain ways to reduce
é E‘: sampling method(s) and a small sample sampling errors (e.g., random
g = size sampling) and average out effect of
& = variations within a sample (e.g.,
increasing sample size)
B3. Identify the DV and IV G4. Explain why the variables are DV and
g ﬁ IV in the investigation
" -E GS5. Identify multiple IV/DVs
% g B4. State the methods of G6. Explain how variables are connected E3. Explain the limitations related to the
=B measurement(s)/manipulation(s) with the manipulation(s) and manipulation/measurement method(s)/
g3 E measurement(s) instrument(s) for the variable(s)
N
= uz E4. Discuss the strengths and limitations of
é 2 the alternative measurement method(s)
2.5 BS5. State the predicted results based
5 5 on the relationship(s) between the
variables
" B6. Identify some CVs G7. Identify important CVs ES5. Explain why some important CVs need
E % to be controlled
-] g B7. Identify the control set-up(s) G8. Explain why the control set-up(s) (e.g., E6. Discuss the limitations of the control
S E< multiple control set-ups in some set-up(s)
o g DN
investigations) is/are needed
B8. Identify important measurement G9. Suggest ways to reduce measurement E7. Explain why some procedures can
- errors errors (e.g., using an instrument with a reduce measurement errors (e.g.,
g higher sensitivity)/enhance reliability repeated/averaging measurements for
% (e.g., repeated measurements, using reducing random errors; calibration for
5 different measurement reducing systematic errors; involving
w - . .« . .
b methods/instruments) multiple observers to minimize
= individual bias; choosing an instrument
that has a higher sensitivity to reduce
measurement errors)
EI'.. = E8. Iﬂergify the significant assumptions of
the design
B
w
4 ©
G10. Explain why a specific step is E9. Discuss design decision(s) related to/
conducted and its impact on the validity evaluate the overall validity and
- and reliability of the experimental design reliability of the experimental design
_E G11. Suggest alternative designs E10. Discuss the limitations and strengths
5 of alternative designs (e.g., achieving

the same investigation aim using
different designs, within subject and
between subject design)




® Possible modifications

Possible modifications include:

(a) Varying question formats

(b) Modifying the questions

(c) Changing the factor(s) under investigation

Cater for learner diversity

ONE SiZE MADE TO
FITS ALL MEASURE



® Possible modifications

(a) Varying question formats

Which of the following is the dependent variable
of this investigation?

PH of the sucrose solution
Invertase activity

Glucose concentration
Amount of yeast beads




® Possible modifications

I I ———

(2) State the DV and briefly describe how you will measure the DV with the given materials.

Dependent variable (DV):

Description of how you will measure the DV:

Notes:

o You may support your description with a drawing
o Make sure you describe the tool you will use and how your measurement is related to the DV




® Possible modifications

(b) Modifying the questions

Tom performed a trial run for you. He tested the
glucose concentration of the samples at pH 5 and 7 at
15 minutes of the experiment. He found that the
glucose test strips showed the same colour (i.e. the
darkest colour on the colour chart).

Suggest one possible change in the experimental
design that would allow you to see if there is a
difference Iin invertase activity at these two pH values.

G11. Suggest alternative designs



Will you test the glucose concentration of the
samples taken at a particular time

Immediately with the glucose test strip or only

when all the samples have been collected?
Explain your reason.

G10. Explain why a specific step is conducted and its

Impact on the validity and reliability of the experimental
design



I S,
(c) Changing the factor(s) under investigation

Effect of temperature on
Invertase activity




Summary

Discussed the marking of two samples (fair,
good performance)

Brainstormed some modifications of the
sample task (e.g., varying guestion formats,
modifying the questions, changing the
factor(s) under investigation)



Resources
42|

- Task sheet (Effect of
temperature on
yeast bead
Invertase)

- More samples for
practising marking
- FAQ




