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Background

» Band 2a school, S.1 Science classes

» MOI: EMI / mix-moded

» Learner diversity among classes: language barrier
» First trial: November 2021

» Topic: Ch3, Looking at Living Things




Previous Tryouts

» Using STEM Education
Related Performance Tasks
to ldentify Gifted/ More Able

Students ‘Tasko to identify GiteciMore Able Students.
» Consists of 10 performance
tasks to and

gifted/ more able students
in STEM education

» Can be to
implement in whole-class
teaching or gifted
education pull-out
elfe) g rammes. © Bucaton Burenu, HKOARG 2016 " - oPmentinstte:




Classes Involved

STEM EDUCATION

Task 1: DNA ANALYSIS

S.1 - Biology Task (2) : Variables affecting yeast
fermentation

» Nov. 2021: As extension of S.1 Scientific investigation

» Lesson time: a double lesson (60 min.)

S.4 - Biology Task (1) : What do bacteria need in order to
grow ?

» Dec. 2021: As extension of S.4 Food & Nufrition

» Lesson fime: a double lesson (60 min.)

S.6 - STEM Education Task (1) : DNA Analysis
» Jan. 2022: As extension of E4 Biotechnology

» Lesson fime: a double lesson / after mock (60 min.)



Common Misconceptions
of Food Chain Model
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» Grasshopperis a ' for lizard.
» Mixing up the of the arrow.

» Organisms at a higher level in the food chain can consume
the organisms below.

» The feeding relationship depends on the of the
organisms.

» Names/ diagrams of the food chain refer to
instead of
(Allen, 2014)



Enrichment The Learning of
Gifted / More-able Ss

» Keystone species

» Some species are more important than other.
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Learning Objectives

» Knowledge:

» To understand the concept of ‘ecological balance’ and
‘keystone species’

» To predict, explain and evaluate the effects that a change in
a population could have on other populations in the same
community

» Skill:

» To develop communication skills and modelling skills through
constructing and using the Marine Food Web Model

» Attitude:

» To be aware of ecological sustainability that all organisms
(including humans) inferact among organisms and their
environments.



Learning Objectives

» Gamify the learning of some topics
in ecology
(e.g. food chains, human impact
on the environment, biomass,
keystone species...etfc.)

» Master causal relationship with
language aid

If then | predict that (EFFECT)
because .

If

then | predict that the population
of cutllefish decreases because




ldentification of Gifted /
More-able Ss

Characteristics and abilities of
scientifically gifted students

e Strong curiosity about objects and environment;
e High interest in investigating scientific phenomena;

e Tendency to make observations and ask
questions;

e Ability to make connections between scientific
concepts and observed phenomena;

e Ability to generate creative and valid explanations;
e Interest in collecting and classifying objects.

Yager, R.E.(1989) Teaching science to gifted science students. In R.M Miligram (Eds.) Teaching gifted and
talented learners in regular classrooms (pp. 223-248). Springdfield, IL Charles C. Thomas.




Lesson Plan & Teaching
Materials

» Instructions o Ss

» You are advised to work in groups of 4 students

» Read the guide sheet and propose the food web
by filling in the blanks with appropriate organisms.

» Why is shrimp considered as keystone speciese

» Referring to the instruction sheet and the guide
sheet, let’s build the Marine Food Web Model.



Guide Sheet T {E4&

Complete the food web diagram using the following facts:
RIBLUTHER » THEME

« Phytoplanktons are producers.

«  Groupers are the top predator.
LREEREESE -

« Shrimps are keystone species.
BREERREYDE -

- Zooplanktons are the primary consumers.
FHEMBVEHEE -
» Cuttlefish and shrimps are the prey of groupers.
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Sentence prompt. FEEIEET -

If (CAUSE J&&) then | predict 385t that

(EFFECT &%)

because (REASONING 18).




Game Time

When you remove a block, put it off to
the side.

When adding a block, make sure to put it
in the correct trophic level

» e.g. groupers cannot be added to
the same frophic level as
zooplanktons

Keep playing until the tower collapses

» Once your tower falls, put the pieces
back in the box and discuss the
questions in the red card as a group
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Collaborative
reflection

» Once your tower falls, put the pieces back
in the box and discuss the questions in the
red card as a group.




Tiered discussion cards

Discussion Card 1

In this food web, what is/ are the producer(s)
and what is/ are the consumer(s)?

RS @RS - WY B S ? B
EVIBHEE

Discussion Card 2

How many food chains are shown in the food
web? List them all.

TEEEeYEbasS/ VEasE?

aR YIER K -

Discussion Card 3

Which organisms are in competition for the
same food?

WPLL A PIFE S FIERATRY) 7

Discussion Card 4

Who is to blame
destruction?

FRER SR - IRl SthE

for the ecosystem

ZHEE 7

Discussion Card 5

Do you think that all organisms are important
in the ecosystem? Share your thought.

REe BAEERB RSP - BEEFTANEYEFEE
RERE ? pE(RHIRE -

Discussion Card 6

How would you locate humans in the food web
diagram? Are humans competing with other
predators?

et ANBIEZTE BRI IHELCE ?
NERGHEMEEE RSP ?

Discussion Card 7

How can you help keep the marine ecosystem
healthy?
rae B B Bh 48 E AL IR S iRl 7

Discussion Card 8

Considering all the events that have affected
our trophic chain up to now, if you were an
ecologist, what policies would you implement
to manage this ecosystem?
WRITEERBER > FEERT BRI EH
EEERRRY ?

Discussion Card 9

The Tsunami that struck Japan in 2011
produced many marine debris. What would
happen if invasive species were introduced by
the debris at Hong Kong marine?

2011 R HACERES T3 E00E - 55
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estion 4, who is to blame for the ecosystem destruction?
How? Why do you say that?

P rom 1- S
Overfishing. Great! Okay. Can vou elaborate more? What is the result of overfishing? Excuse p

me others. Please keep quiet and listen to what vour classmate says.

(Talk to 51) Yes, please.

T ——r v for More
of hunting er than the rate of their reproducing. Th the fi ) roing to be extinet.

Very good. You are mentioning a very important rule of ecosvstem. That means the rate o

production and the relationship to the rate of the loss of certain species. When it produces more
than it consumes, there will be something left. But if the loss is greater than the production, then e S
it will make the species extinct. Right? Okay, ’ . Any




Exit Slip

» Based on your experience in the lesson, what is meant by the
term ‘ecological balance’?

» If a plant goes extinct, could this cause some animals to go
extinct as well¢ If so, howe

» Hints:
What if the animals are herbivores (animals that eat only plants)¢
What if the animals are carnivores (animals that eat only other

animails) ¢
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