The University of Hong Kong

S =5 °
wl|  Faculty of Education
G &

Reflections and
Inspirations on Area B1

Kennedy Chan
Associate Professor
Faculty of Education

The University of Hong Kong

f_— EHEEZRRFHA
7\ % ,angtl_(ong. 3



Review on SBA implementation

Format of Assessment

Area B1 (N=704) Area B2 (N = 699)

Specific
Guiding
Questions




Potential benefits of the new SBA format

. Better alignment with valued objectives of
assessment

. More flexiblility for teachers in conducting
the assessment

. More targeted feedback to support student
learning

ONE SIZE MADE TO
FITS ALL MEASURE
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Outline

- Inspirational ideas from practising
teachers

- A diagnostic tool to facilitate teachers’
SBA task design
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Example 1: Yeast Fermentation

Scenario:

Respiration is the process by which organisms obtain chemical energy from food through the oxidative
breakdown of food. The compound oxidised during respiration is called respiratory substrates. Yeasts are a
group of organisms which are capable of using a variety of carbohydrates as their respiration substrates.

There are three unknown solutions which can provide the yeasts with respiratory substrates, namely solutions
A, B and C. Solutions A, B and C can be pure water, pure glucose or 1:1 glucose/sucrose solutions at the same
concentration. A brewer wants to identify the priority of yeasts in using solutions A, B and C as respiratory
substrates, producing carbon dioxide at the highest rate, hence alcohol, for brewery.

Aim of the investigation:
To determine the rate of respiration of yeasts in different substrate solutions and tdentify the best solution for

brewery /\

Problem-solving Task
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Inspirations ™

Effect of Chemical X on the fermentation rate
of yeast using different types of sugar

o Sugar A (Lactose), Sugar B (Sucrose), Sugar
C (Glucose), Sugar D (Starch)
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Design of the investigation:

You have been given the following materials and apparatus:
C Pipette filler

Measuring cylinders

ImL pipettes Aclip

Test tubes

Short rubber tubings

Clips

10% yeast stock

Solution A

Solution B

Solution C 9 Gtk '
Paraffin oil ot Lk‘V/ Vi ot
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Alcoholic Fermentation in Yeasts

Relation to topics / curriculum link:
o cellular energetics, fermentation

= microbiology

Learning and Teaching Resources List (hkedcity.net)

Prior knowledge and skills needed:

* the process of alcoholic fermentation

* different tvpes of sugars (e.g. glucose,
sucrose, fiuctose) as carbon source

Jor growth of yeasts
* aleoholic fermentation is an enzyme-

catalysed reaction
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https://minisite.proj.hkedcity.net/edbosp-sci/eng/learning_and_teaching_resources/resources_list.html?id=4ed5ecdfe34399ae2b000000

Sugar A Sugar B Sugar C Sugar D Water
-+ - + - + - + -+




Engineering the Efficiency of Alcoholic Fermentation -
Activity - TeachEngineering
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https://www.teachengineering.org/activities/view/usm-2669-engineering-efficiency-alcoholic-fermentation

Example 2. Photosynthesis

A study of the advantage of the presence of red pigme CO nve rsatl ons betwee n
classmates.
\V /

One day, when Peter and Mary walked around the shops that sell tropical fishes, they discovered that some
pondweeds had a red pigment. They started the following conversation:

Introduction

Peter: I’ve read books about algae. The book says that some algae with red photosynthetic pigment are more
adapted to absorb blue light. Thus, they can live deeper down the sea. I think this red pondweed may
also have the same adaptation.

Mary: 1 don’t think so. I think the red pigment is used to block strong sunlight, so that the chlorophyll would
not be damaged when the sunlight is too bright. Thus, this red pondweed should be more adapted to live
in places with strong light.

p—— A
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Task
Help Peter and Mary to solve their problem by designing an experiment using the following materials:

a. pondweeds: Cabomba caroliniana 1. 2 table lamps
(green) and Cabomba australis (with
red pigment)
b. 100 ml 0.25% sodium hydrogen J- 2 stop watch
carbonate solution
c. 25 ml pipettes k. 1 retort stand with 2 clamps
d. 2 pieces of rubber tubing . 2 pipette fillers
e. 2 screw clips m. | meter rule
f. 2 boiling tubes n. 1 piece of blue filter
g. | thermometer 3.1
h. 1500 mL beaker « 1| Sufficient hint is given.

Hint: As different plants are used in the experiment, it is very difficult to compare their actual rate of photosynthesis.

Design an experiment to compare their change in rate of photosynthesis under different conditions, with reference
to the rate under a certain reference light intensity.

1
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Explanatory hypothesis-
testing Task

N

. State the hypotheses suggested by Peter and
Mary.

State the predicted results according to the
two hypotheses.

p—— A



Inspirations i@k

How can a wounded apple affect seedling growth?

Scenario

Andrew heard the following conversation between his classmates:

David: I read on a website that a wounded apple can inhibit seedling growth. Is it possible that
a wounded apple releases a gaseous chemical that can inhibit seedling growth?

Vincent: I wonder if a wounded apple can affect the growth of all types of seedlings.

Andrew decided to conduct an experiment to test David’s hypothesis that a gaseous chemical is released
from a wounded apple that can inhibit the growth of all types of seedlings.

o A
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ACTIVITY

What are some common
difficulties students
face In designing this

Investigation?

READ (1 min)
e Read P.16 of the booklet

TURN & TALK (5 min)

e Talk to the person next to you
e Share your thinking.

— Y L. A




What are some common
difficulties students face in
designing this investigation?

Knowledgeof

Students




HKDSE Practice Paper 1B Q.10(c

When wheat grains are sown on a piece of farmland which has been frequently
sprayed with pesticide X, the germination rate is poor. Design an experiment to
investigate whether pesticide X affects germination of the wheat grains.

(4 marks)

(¢}  Sample size: Soak a sufficiently large number of wheat grains (e.g. 50) in water added !
with pesticide X.
Setting up of the control: Soak equal number of wheat grains in water without pesticide 1
X.
Controlled variables: Allow the grains in the 2 set-ups to germinate under identical |
environmental conditions for the same period of time.
Measurement: Compare the success rate of germination to see if there is any significant l
difference.

1 b
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6. Dodder is a parasitic plant. A voung dodder plant seems to be able to “smell’ the tomato plants growing
nearby. It is hypothesised that the young dodder can detect the volatile chemicals produced by the tomato
shoots. This signal detected then causes the young dodder to grow towards and twine around the stem of
the tomato plant. The following experiment was conducted to test this hypothesis. The set-up of the
experiment and the result are shown in the figure below. In the experiment, the soil used for both plants

was the same.
2013 HKALE

Light

Sealed —
transparent
box

Tomato plant After 24 hours

>
Plastic bag — Young
dodder
Pot—1
(a)  Why should the pot containing the tomato plant be wrapped in a plastic bag? (1 mark)

—Y 2
1
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How many seeds will you
use? Why?

!

mej l!f'm:g

7 et jm‘m $

— .,L 'fmnspa-wu'r PIM" i ¢ Cu'n"[-,a.'ih,g,y

1= iacnbator ( get af 37°C)

:i Heat stress?

A A




rgd.'sk ”A)

thost seds




mdis\'\ $&L4>

IV philieer Pa aghe s onded o st 4 pex sk Sﬂeﬂlfas

DV grouith ok See.-“i'sc

haasswsenanl ok DV 7By Snereade Th haxgkt pes el?v

Loitro)  variabless Awmleer ot geedings pe ﬁT—N’“M'A'“{j Tempersbinee.

contalners |

— «| Other parameters

beonS, et eston N

J for measurements?

by e
ADA hmnded
%@ s @/ A ‘
. 2

SE— daspareit pEUT Grondpuet platic Canspecet
Coh'tt:.c.rj (.ou't:Pnﬂs J plebe ‘C‘W













Example 3: Transpiration

Investigating transpiration in leafy shoots in the school garden

Some plant physiologists conduct research to understand the relationship between stomatal distribution and
plant adaptations to various environmental conditions. They have designed different experimental set-ups to
compare the transpiration rates between the upper and lower leaf epidermis of various plant species.

Your biology teacher has provided you with four different leafy shoots taken from different locations of the
school garden. He has asked you to design an investigation to compare the transpiration rates between the
upper and lower leaf epidermis of these shoots. The data may help the whole class to deduce the locations from
which the leafy shoots were taken in the school garden.

2
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Preparing for the investigation (B1) (Individual Task)

Investigation question:

b TO compare the transplratlon rates be A comparison of the stomatal density of upper and lower epidermis of leaves using leaf temperature

Instruction:
Background of the experiment

° Before Collecting data on the leafy shl Stomata are small holes on the leaf surface that allow gases to enter or leave the leaf. Loss of water vapor
through stomata is a major way of transpiration in plants. In this experiment, you are going to compare the
stomatal density of the upper and lower leaf epidermis by measuring the surface temperatures with an infrared

thermometer.

at least two set-ups that will enable y

e Draw your set-ups below.

Design of the experiment

a) The temperature of the upper surface of a leaf is first measured with a thermometer.

The phOtOgraph shows the materials and b) The lower surface of the leaf is then smeared with Vaseline to block the transpiration from lower

surface.

Leafy shoot Water c) After 10 minutes, the temperature of the upper surface of the leaf is measured again.
Y d) The difference in the temperature of the upper surface of a leaf before and after application of Vaseline
25 mL/50 mL Electronic balance can show the relative stomatal density of the lower surface.
> e) The above processes are repeated on many leaves.
measuring f) a)-e) are repeated by measuring the temperature of lower surface and application of Vaseline on upper
cylinder surface.

g) By comparing the temperature changes of the upper and lower surface of leaves, we can compare the

Stand and clamp

Paper towel

Paraffin oil Scissors stomatal density of the upper and lower surfaces.
Plastic dropper Capillary tube
Pipette filler Rubber bung

FOI'CCpS s Infrared thermometer
Stopwatch Infra-red
thermometer
Notes:

¢ You may want to look for informatio

I Vaseline smeared on lower surface

e You can request 1-2 additional materials and apparatus. Reasonable requests will be considered. (Remember
scientists often work within a limited budget!).

27




—] scientists often work within a limited budget!).

—] 29

Preparing for the investigation (B1) (Individual Task)

Investigation question:

e To compare the transpiration rates between upper and lower leaf epidermis of different leafy shoots

Instruction:

e Before collecting data on the leafy shoots, you should use the materials and apparatus listed below to design
at least two set-ups that will enable you to measure the transpiration rate of a leafy shoot accurately.
e Draw your set-ups below.

The photograph shows the materials and apparatuses available in the laboratory:

Leafy shoot Water Vaseline
25 mL/50 mL Electronic balance Dry cobalt (IT) chloride
measuring paper
cylinder
Paraffin oil Scissors Adhesive tape
Plastic dropper Capillary tube ImL graduated pipette
Pipette filler Rubber bung Boiling tube
Stand and clamp Paper towel Spatula
Forceps Test tube rack Table lamp
Stopwatch Infra-red
thermometer
Notes:

¢ You may want to look for information about possible set-ups and identify their common principles.
d ¢ Youcanrequest 1-2 additional materials and apparatus. Reasonable requests will be considered. (Remember

EL_AR )



Preparing for the investigation (B1) (Group Task)

(a) Share your experimental designs and rationales with your peers. After discussing with them and
conducting further research online using the 1Pad, identify af least two set-ups that your group think
would be suitable for collecting data.

(b) Collect data using af least two set-ups to identify which one your group believes would be most suitable

for the investigation. Explain the rationales. o
V4

Students share their designs and
trial run their designs




Students were shown the set-ups they
would use in the actual practical work.

A Transpiration Experiment Requiring Critical Thinking Skills | The American Biology Teacher |
University of California Press (ucpress.edu)

_ E\ ‘
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https://online.ucpress.edu/abt/article-abstract/60/1/46/15791/A-Transpiration-Experiment-Requiring-Critical?redirectedFrom=fulltext

Examples of items in the B1 task sheet

(c) Student A suggested placing the leaf horizontally while Student B suggested placing it vertically.

Horizontal (proposed by student A) Vertical (proposed by student B)
— Upper epidermis :
y -_ 35— Upper epidermis

Visual scaffolds

Which orientation of the leaf (horizontal or vertical) would

answers.
Orientation Explanation
0 Horizontal —
H Vertical Visual organiser provides structure
to elicit student reasoning

S — 4“ y






leafy shoot

stand and clamp - rubber tube
capillary tube
air bubble
beaker
water
Diagram I
(f:;';’i—'- X —_
leafy shoot — £ —

syringe with water
to adjust the position

rubber tubing of air bubble

capillary tube

air bubble

beaker with
water







What i1s In B2?

Compare the differences in stomata distribution
among the four types of leaves based on the data

Assess the generalisability of measuring the
transpiration rate of a leaf in relation to the results
from a leafy shoot and a whole plant;

Provide additional evidence that may support their
data regarding the differences in transpiration rates
as well as stomata distribution between the lower and
upper epidermis

Consider limitations of data by considering other
factors (e.[q., maturity of the leaves, type of leaf) that
may be relevant for determining the location

— Y L A



bell jar M

potted plant

oil

chemical X
initial mass: 2.40 g
final mass: 2.49 g

chemical X
initial mass: 2.43 g
final mass: 2.56 g

oil

(ii) this is probably due to: (any one of the following)

. different number of stomata in the upper and lower epidermises (1)

«  different stomatal density of the upper and lower epidermises (1)

«  different stomatal structures of the upper and lower epidermises (1)

+  different thicknesses of the cuticles of the upper and lower epidermises (1)

(iii) number of stomata / stomatal density: (any one set)
*  microscopic examination of epidermal peel (1), count the number of stomata
per unit area in the upper and lower epidermis (1)
« use nail polish to obtain a mold of the epidermis for microscopic examination
(1), count the number of stomata per unit area in the upper and lower
epidermis (1)
. immersion of the leaf in hot water (1), count the number of bubbles

appearing on each surface per unit area of the upper and lower epiderngs (1)
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INQUIRY & INVESTIGATION

tomata are the pores on leaves through
which carbon dioxide, oxygen, and water vapor are
exchanged with the atmosphere. Researchers have
found that leaf stomatal densities change in response
to several environmental variables, including humidity,
light intensity, and atmospheric levels of carbon diox-
ide, a greenhouse gas (Van Der Burgh, Dilcher,
Kurschner, 1993). A simple laboratory tech-

LEAF STOMATA AS BIOINDICATORS:

Stimulating Student Research

Steven B. Case

Background Information

Leaves are the primary photosynthetic organs of
most plants. Leaf surfaces are equipped with small
openings or pores called stomata, which allow carbon
dioxide to enter the leaf and oxygen to escape, facili-
tating photosynthesis. The cost to the plant for this

nique allows students to explore leaf stomata
as a bioindicator for a variety of environmental
changes.

Counting the number of stomata observed
under a microscope generates interesting data.
Applying a ratio of observed stomata to

Ahnamind anidavmeal nalle aveands tha vacules Af

Environmental Correlates of Leaf Stomata Density

(Description Guidelines) (esa.orq)

ERIC - EJ745303 - Leaf Stomata as Bioindicators:
Stimulating Student Research, American Biology
Teacher, 2006-Feb (ed.gov)

TEACHING ALL VOLUMES SUBMIT WORK SEARCH

TIEE

TEACHING ISSUES AND EXPERIMENTS IN ECOLOGY VOLUME 1: Table of Contents

Environmental Correlates of Leaf Stomata Density

SYNOPSIS DESCRIPTION NOTES TO FACULTY STUDENT DATA DOWNLOADS

What Happens

Lab Objectives

Equipment/ Logistics Required
Summary of What is Due

Keyword Descriptors

What Happens:

In this three week lab, students use the technique of making clear nail polish impressions of leaf
stomata to generate and test an hypothesis of their choice about how leaf stomata density might vary under
different environmental conditions. First, students learn how stomata density affects leaf carbon, water, heat
budgets, and photosynthesis. Then, students design their own study to compare stomata density among
leaves that differ in biophysical environment on their campuses. Over the next two weeks, students collect
and analyze their data (graphs and t-tests), and present their results in an in-class symposium.



https://tiee.esa.org/vol/v1/experiments/stomata/stomata_description_guidelines.html
https://eric.ed.gov/?id=EJ745303

Scenario:

Respiration is the process by which organisms obtain chemical energy from food through the oxidative
breakdown of food. The compound oxidised during respiration is called respiratory substrates. Yeasts are a
group of organisms which are capable of using a variety of carbohydrates as their respiration substrates.

There are three unknown solutions which can provide the yeasts with respiratory substrates, namely solutions
A, B and C. Solutions A, B and C can be pure water, pure glucose or 1:1 glucose/sucrose solutions at the same
concentration. A brewer wants to identify the priority of yeasts in using solutions A, B and C as respiratory
substrates, producing carbon dioxide at the highest rate, hence alcohol, for brewery.

Aim of the investigation:
To determine the rate of respiration of yeasts in different substrate solutions and identify the best solution for
brewery

What makes these
tasks worthy of
appreciation?

Introduction

One day, when Peter a
pondweeds had a red pi,

Peter: I’ve read books al
adapted to absorb
also have the same

Mary: I don’t think so. I think the re
not be damaged when the sunlight is to
in places with strong light.

stigating transpiration in leafy shoots in the school garden

Some plant physiologists conduct research to understand the relationship between stomatal distribution and
plant adaptations to various environmental conditions. They have designed different experimental set-ups to
compare the transpiration rates between the upper and lower leaf epidermis of various plant species.

Your biology teacher has provided you with four different leafy shoots taken from different locations of the
school garden. He has asked you to design an investigation to compare the transpiration rates between the
upper and lower leaf epidermis of these shoots. The data may help the whole class to deduce the locations from
which the leafy shoots were taken in the school garden.




National Research Council. (2001). Knowing what students
know: The science and design of educational assessment.
National Academies Press.

Assessment Triangle

Observation Interpretation

SBA Task

Cognition
(e.g., knowledge, skills, attitudes)
Scientific inquiry skills in B1 and B2

p—— Ay




Validity refers to “what is assessed and how well
this corresponds with the behaviour or construct

that it is intended to test or assess.” (Harlen,
2005, p. 247).

Harlen, W. (2005). Trusting teachers’ judgement: research evidence of the reliability and
validity of teachers’ assessment used for summative purposes. Research Papers in Education,
20(3), 245-270.

_ 5 4‘
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What should be assessed in B1 and B2?

Memorisation of Memorisation of results
procedures and findings

SNt Y Scientific inquiry skills
designing related to data analysis

investigation and interpretation

—— A




Outline

- A diagnostic tool to facilitate teachers’
SBA task design

p—— A




Factors affecting the validity of assessment

Task selection
+

Task design
+

Administration of task
+

Scoring the responses




p.14-15 of the b

5) Self-Assessment Tool for SBA Task Design

Introduction

®  The following di ic self- tool comprises a series of s  to assist
teachers in selecting appropriate tasks for the SBA and in designing specnﬁc guldmg questions to meet the
requirements of the new Area Bl format for the SBA.

* Please note that these self-refl juestions will be updated later to align with the new requirements of
Area B2 for HKDSE 2027.

®  Another tool to assist teachers in scoring SBA reports will be released during the Area B2 Scoring Workshop.

Moot G

Self-Assessment Tool for SBA Task Design

e Answer the following questions to identify key red flags () in your SBA task, which indicate areas requiring
attention.

®  The greater the number of red flags you identify, the more likely you will need to consider using a different
SBA task or modifying your current task for the Area Bl assessment.

| Yes [ No
Task Selecti |
1. Does the task involve practical work that merely demonstrates a o pmp [u]
phenomenon or a simple investigati ddressing a yes/no q
(e.g., “Is heat rel d during seed ination?” )’
2; Does the task provide opg ities for students to d their o o p

understanding of scientific mqulry skills al all the perfonnance levels
(i.e., basic, good, llent perfc lined in the A4
Guidelines?

Designing Guiding Questi

For Full Reports (if applicable)

3 Are the students aware that their responses in the full reports should u] o
address the relevant criteria in the Assessment Guidelines?*

4. Are the students aware that some parts of the full reports not addressing m] [m]
lhe 1 Gi lines will not be ded marks (e.g., aim of the
igation, p d safety ions)?
Reports Using Specific Guiding Questions (if applicable
5; Are questions that ask for discrete biology content knowledge without [ ] a

sufficient linkage to experimental design included (e.g., “What is the
function of water in seed germination?”)?

6. Are questions assessing scientific inquiry skills not with the Assessment o p o
Guidelines (e.g., safety precautions) included?

7 Are the questions specific enough to elicit students’ understanding of m] o p
scientific investigation skills that reflect the particular context/scenario
of the investigation?

8. Are questions targeting the same criterion included to yield scores more o p o
than once?

9. Is each question annotated with the relevant criterion/criteria from the o o R
Assessment Guidelines in the task sheets/marked student reports/scoring
guides?

10. Is the number of questions addressmg dlffemnt levels of performance m] o
(i.e., basic, good, llent perfor )b d to effectively elicit
a range of students’ understanding?

Notes: Teachers may consider using the new set of generic guiding questions for full reports <link>.

. EKFWHﬁUﬁ%1%E$#9W¥ ﬁ?E%Wiﬁ@ﬁﬁTﬁwh
o WRTEBEAFHL AR SR 2 R AR AR TT BE 3 2555 AE R ) — THECA TR (R 3L, B
B ATHESE M B B BObE ) BI FFE .

R AT S 5
1. TEEFTOFEN BB R S R AR AR S, o B R GHE ap u}
Z B R IT (. PR ST & E AR E)?
2. fE¥ER G LI 6, SRR R 7ERT 2 HER m| o m
A FBUEARR R TR (AL, R, EBFEB)?
B GIE L. e
TR ARE (WE/F)

3. A R R SR O E NN, RS S AR m] o m
ifk?
4, ELA RN e R TR T, AN R AR (151 m] o m
W A HEE HE R, TN ) A et
(/RS2 HE R 78 B R 3R 27 (L8 /E)
5. W H R R, T B R A R SR (il [ (m]
oK AE R 1 1 A R A 4 S AR y?
6. B R T FUANTE G2 A )RR AR b e (il 224 o O
THRGFEIE)?
7. HH GRS ERE R 1 T/ 5, DLAR S A B M R R O o p
ELRPR UG (1) FE A2
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E TARAY RS S RS AT iR )RR E H . B m| o p
HIRE L T AE A 2 Ay (RO R Y H 2
10. SRR AL (AR, Ry, BHERSE) MEHE O o p
FET T, DA RGE RS ) 5 FEER AR ?
CEEC RN RS A R sE MR TR, 0T LA REAE L (038 F FR B S AR R <aligd>.




Purpose of the tool

. To assist teachers in selecting appropriate
tasks for the SBA and in designing specific
guiding guestions to meet the requirements of
the new Area B1 format for the SBA

_ 5 4‘
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Task Sheet 1
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The investigation addresses a yes/no
guestion which require a limited
variety of scientific skills in designing

Yes No
Task Selection
1. Does the task involve practical work that merely
demonstrates a phenomenon or a simple investigation V| R

addressing a yes/no question (e.g., “Is heat released during
seed germination?”’)?

2. Does the task provide opportunities for students to
demonstrate their understanding of scientific inquiry skills at VIR
all the performance levels (i.e., basic, good, excellent
performances) outlined in the Assessment Guidelines?

— Y L A
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PR T 5 3 ok B i Y R B

Q.2 to Q.4 focus on discrete content
i gErzEsy  knowledge that Is not integrated with

scientific inquiry skills.
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PR T 5 3 ok B i Y R B

Q1, Q6, Q7 assess scientific inquiry
skills NOT In the Assessment
Guidelines.

1 RERIE MR ‘\/

Reports Usmg Specific Guiding Questions (if apphcable)

5. Are questions that ask for discrete biology content
knowledge without sufficient linkage to experimental design v IR
included (e.g., “What is the function of water in seed
germination?”)?

6. Are questions assessing scientific inquiry skills not with the v ip
Assessment Guidelines (e.g., safety precautions) included?
7. Are the questions specific enough to elicit students’
understanding of scientific investigation skills that reflect the vV | b

particular context/scenario of the investigation?

6. 23 BRI IE e 4 FA TE M.
7. BHERIEFLE,

52




Most questions only elicit scientific

ssmzErz. 4 Inquiry skills at the basic performance

levels.
1 EERIE MR \/
o ==Y = - W= = =Y S0 R A = B A B == 3
10. Is the number of questions addressing different levels of
performance (1.e., basic, good, excellent performances) v | b

balanced to effectively elicit a range of students’
understanding?
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Example 2

Task Sheet 3

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

Design

What are the major components of a cell membrane?

Which component will be dissolved by the ethanol? Explain your answer.
What will happen if cells of beetroot are immersed in ethanol?

What is the independent variable in this experiment?

What is the dependent variable of this experiment? How do you measure it?
State at least two control variables of this experiment to make it a fair test.
What are the major assumptions underlying the whole experimental design?

Nwnbkwbh =




Task Sheet 4

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

Design

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

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.

What do you predict the results when beetroot tissues are put into different concentrations of ethanol?

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

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.

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.

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 controlled?

8. Do you think the volume of ethanol (not the concentration) bathing the beetroot needs to be kept the same
for each treatment? Explain your answer.

9. What is the major assumption underlying the whole experimental design? (4n 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 without assuming it to be true).
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Example 3

Task Sheet S (with student response)

6. Which of the following are the variables that must be kept the same? Put a “v™ in the uO BO GO EO
corresponding box(es). Explain how these variables will affect the result if they arenot | UD BO GO EO
kept the same. vud BO GO EO

U0 BO GO EO

/
@ Kolume of ethanol @ temperature of ethanol 0O ¢oncentration of ethanol
[ size and shape of beetroot discs time for rinsing the beetroot discs E)time for shaking the test tubes
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Example 3

Task Sheet S (with student response)

6. Which of the following are the variables that must be kept the same? Puta “v”inthe | UO BO GO ED
corresponding box(es). Explain how these variables will affect the result iftheyarenot | UO BO GO lfD
kept the same. v0 BO GO EO
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Example 4

Task Sheet 6 (with student response)

(d) Describe the procedures. Include any precaution. (4 marks) G10 Marks
0 hdd 1 om’ of amjise, Soluion 10 X, Y, 2 to ost e A f0 C and add 5 om’ of starh safion

10 tet B tues AApiue, | to 3

O e the st tibes b beskers oF water af the % Wmwanies (ico bath , waler btk and diiled
wator), [esve the tubes in#  the beokers for 10 minites.
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Example 4

Task Sheet 6 (with student response)
(d) Describe the procedures. Include any precaution. (4 marks) G10

(O Rdd 1om OF amgase soluion 10 XY, 2 to fosr Hbe A to CM% solution
0 1ot B tubes Adpign, | f0 3

O re the st tibes o beokers of water af the % h | ) i
o, L e ni e o wiae T 0 mmie| 1 NE TE€lEVANt Criterion

o p 1 IS annotated.
A h L“H \/ T

mgnu X : selittron
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@ Add twp dwops of idre sufion into epoh of the wllls of 5 LU

0. Is each question annotated with the relevant criterion/criteria
from the Assessment Guidelines 1n the task sheets/marked v 25
student reports/scoring guides?
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Lxample 4

Isponse)

Student responses not related [cioMarks
to the criteria in the Assessment [ © " "
Guidelines were awarded marks

(l.e., procedures).

, water both and dishlled
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Example 4

Task Sheet 6 (with student response)
(d) Describe the procedures. Include any precaution. (4 marks) G10 Marks

QML 1ow OF angisy Shim Y0 X,Y,2 1o ter ube A 10 C awnd add § on’ of somh siefion
1o tet % tubes Ao, | to 3 J

b, woter bath and distllad

Marking conventions are not | - =

easily understood by a
professional colleague.
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Summary

Many teachers have updated their SBA tasks in
line with the requirements of the new formats

Teachers are encouraged to explore more
diverse investigative tasks for SBA assessment,
particularly those that are engaging, exhibit a
certain level of complexity, and require novel
experimental designs that students cannot easily
replicate from textbooks
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Summary

. Some modifications can make the tasks more
meaningful and valid.

. These include

- changing verification-type practical to problem
solving/hypothesis-testing tasks/use of data
for decision-making purposes.

- changing a bit the content of the practical
(e.g., chemicals, use of different set-ups).

use of specific guiding questions.

—"_5‘




Summary

 The Self-Assessment Tool for SBA Task Design
consists of reflection questions that serve as

Important reminders for assessing suitability of
SBA tasks

Look forward to sharing more tasks from the
biology teacher community!
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A website with ideas for teaching
scientific inquiry skills in biology

éi-le©  Innovations in Biology Investigat... |[PUGGUGIGNE « Investigations v+  Conclusion

iol o2y

https://sites.google.com/view/innobio/introduction

On this website, you will find research-informed ideas l'
on how to enhance student learning of scientific inquiry
skills using scientific investigations in Biology

classrooms.



https://sites.google.com/view/innobio/introduction

Aims of the website

. To share teaching and learning resources for
designing and implementing scientific
Investigations

. To encourage professional exchange amongst
teachers

Notes:

. The tasks were not designed for SBA and they
are NOT approved by the HKEAA
However, the tasks provide ideas for scenario
setting and some may be modified for SBA
purposes
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Some package iIs developed based on

and extended from the sample tasks
released.

(3) Yeast Bead Catalase
Investigation



(9) Brine !
Investigation

Some package comprises more open-
ended scientific inquiries.




Stage Design principles Implementation strategies
© Preparing for Situate the investigations in meaningful scenarios/contexts Reading Materials
the investigation relevant to students (Contextualisation) Diagnostic Assessment y

Provide sufficient background information for students to
comprehend the context of the investigation

Assess students’ background knowledge related to the
investigation

Allow students to raise questions about the investigation or the
context

See-Think-Wonder
Chart

Driving Question
Board

@® Planning and
designing the
investigation

Allow students to design their own set-ups
Show students the materials and apparatuses to facilitate their
design

Allow students to trial run their designs and set-ups

ts in collecting a large set of data (e.g., repeating

Investigation Planning
Template

Annotated Diagrams
Virtual Laborato!

Data Collection Sheet

their ents, setting up replicates) (Complex Data Set) Digital Tool (e.g.,
Perform a demonstration of difficult procedures camera for recoding
Provide support for data collection (e.g., data collection sheet, (time-lapse)
guidance on procedures [e.g., video]) videos/data)
Allow students to use digital tools to collect and record data
O Analysing, Allow students to use digital tools to visualise, represent and Digital Tool (e.g.,
interpreting, analyse data Google Sheet for
evaluating and Engage students in analysing and interpreting complex data sets recording and

explaining data

Allow students to compare their data sets with those of other
groups

Involve students in assessing the quality of their data by critically
evaluating their own and their peers’ data (or class data)

Have students use data to make or evaluate claims and scientific
explanations/make decisions/solve problems (Explanation
Construction/Decision-making/Problem-solving Task)
Promote student reflection on the process of the investigation
(e.g.. learning from errors, improving the experimental designs)

manipulating data)
Data-sharing Web
Platform

Inquiry Display Board
Reflection Card or
Joumnal

Embedding scaffolds and structures for students to express their thinking

Orchestrating meaningful dialogues around important scientific thinking

Providing substantive feedback to advance student thinking




If you wish
wisn, you can tak
code linking to the Webseitea leaflet that has a QR

Innovati in Bi
vations in Biology Investigations

RESEARCH INFORMED, INNOVATIVE

IDEAS ON BIOL
PRACTICAL woORGKY INVESTIGATIVE

ABOUT THE WEBSITE

w|nnovations in Biology Investigations” is a

website that hosts an educational curriculum

package comprising
al works for senior

material nine
investigative practic
secondary biology teaching and learning. The

as on

package provides teachers with ide
plement effective

how to design and Im
estigations 10 enhance
lls.

biology NV students’

learning of scientific inquiry ski




éisle- " Innovations in Biology Investigat... Introduction v Investigations v More +

sy Bouslisanm

[w] Editlogo Conclusion

Future Initiatives

E Resources

Getting Involved o

|

(L, §

We are actively developing new resources, and we encourage you to
contribute to our initiatives.
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We are actively developing new resources, and we encourage you to contribute to our initiatives.

= Our team is developing the following educative curriculum materials to
enhance the teaching and learning of biology/science. Watch out for new
updates:

= Biology investigations that can enhance students' ability to analyse and
interpret more complex scientific data and evidence critically (using
digital tools).

= Integrating scientific inquiry skills into day-to-day biology/science
teaching.

= Infusing engineering practices into biology investigations using
engineering design cycle.

= Enhancing the authenticity of biology investigations using a model-based
inquiry approach/scientific modelling.

= There are three ways you can get involved: (1) submitting instructional
materials for modification; (2) becoming a task reviewer; and (3) trying out
some of the units and co-designing them.

= Click the relevant button below to fill out the relevant Google Form if you're interested.

Contributing Materials Reviewing Units Implementing Units




= Click

bioledy

Innovations in Biology Investigations

Innovations in Biology Investigations

Thank you for your interest in co-designing and/or enacting some of the unit in-the-making.
The project will contact you when appropriate.

kennedyckh@gmail.com Switch account )

€8 Not shared

* Indicates required question

Name: *

Your answer




Contact information

Kennedy Chan

)




