Biodiversity
Conservation (1)

Student Learning Activity Records



(A) Teaching Showcase:
Exploring Plant Biodiversity in STREAM Approach

(I) Students’ Preview Exercise: |
Self-directed learning through Edpuzzle




(II) Analysis of students’ performance after
self-directed learning




Back Fern Reproduction Homework

Which of the following is/are the use(s) of fronds of ferns in tradition?(1 Which of the following reasons does NOT expiain ferns must live in da
In the life cycle of ferns, dipioid sporophyte undergoes the process of _ Ferns reproduce by producing
1S .13 20 successiul students ‘15 20

Evaluation of students’ performance
* Poorly answered for Q1 and Q2
* Satisfactory performance for Q3 and Q4
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‘Which of the following is/are the use(s) of fronds of famns in tradition?(1) Food{2) Shelter(3) At 'Work Evaluation Of Students ?

o performance on Q2
) . | Misconceptions need to be
: - : rectified as most students
— have given wrong answers
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Many students have got the wrong
answer, not able to summarise the
tradition uses of fronds




oo wwe Evaluation of students’
Ignamztli)f:haf;\e of ferns, diploid sporophyte undergoes the process of to form haploid pe rfo rm an Ce O n Q4
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Evaluation of students’ B et
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Most of the students are clear in e
concept that diploid sporophyte ——
undergoes meiosis to form haploid 2
gametophyte ~




(Il1) Apps utilized in

the teaching practice
(

edpuzzle.com

Edpuzzle: platform for
QR Scan: establishing linkage of analyzing student performance

the code to online KB platform in self-directed learning
i "
/7 nearpod
For Teachers
Classroom
Nearpod: freezing student ipad Google Classroom:
monitors to assist Learning and platform for assighnment/task

Teaching delivery



i Parrot 4’ Cloud Knowledge-Based:

platform for fostering self-
directed learning

Cloud Knowledge Base
The Chinese Foun{laﬂ‘&-condary School
CREATING INSPIRATION (@ CFSS

Parrot Flower Power:
measuring and integrating

environmental parameter of soil

Mirror360: mirroring monitor

capture among groups for presentation
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http://www.cfss.edu.hk/ipadweb/EnvironmentalTrial/Fern.html

Reading information
online from QR code for

mobile learning




http://kba.cfsscloud.hk/science/2016/09/29/the-magic-of-ferns/
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Astronomy (&)
Bicdiversity (
Animal [11)
Plant (16)
Bicphysics (2
Bictechnology (4
Cancer Biology { 7)
Chemistry (44)
Compounds Interest (7)
Fun Experiments (%)
Lab Techniques (9)
5.3 Curriculum (5)

S4 Curniculum (15)

5.5 Curriculum (5)
S.6 Curniculum (7)
Corals (1)

Evolution (%)

Human Reproduction (3)

Levels (127)
1.5tarter (51
2Mover (49)
3Flyeri{17)

Mathematics (4
Paper Discussion (1)

Micrascopic World (3)

Paleontology (5

Physics (3)

Popular Sciencs

Piehistoric Life [13)

Reader Exercses (3

Space Seed (2)
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THE MAGIC OF FERNS

(© SEPTEMBER 29,2016 & CFSSAUTHOR

What is Fern?

Afernisa member of a group of about 10,560 known extant species
of vascular plants that reproduce via spores and have neither seeds
nor flowers. They differ from mosses by being vascular (i.e. having
water-conducting vessels). They have branches stems and leaves,

like other vascular plants.

Ferns first appear in the fossil record 360 million years agointhe
late Devonian period but many of the current families and species
did not appear until roughly 145 million years ago in the early Creta-
ceous, after flowering plants came to dominate many environments.
The fern Osmunda claytoniana is a paramount example of evolution-
ary stasis. Paleontological evidence indicates it has remained un-

changed esven at the level of fnssilized nucdei and chromosames foc

Reading information

online from QR code for

mobile learning




(IV) Students’ Work from the teaching
practice

Group A: Group B:
Dichotomous keys Adaptive features

Group D:
Physical parameters Chemical parameters




Group A: Dichotomous keys
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Group A: Dichotomous keys

(E) Neottopteris nidus cv. (F) Pronephrium simplex
(Hook) Holtt.

(D) Pteris finotii Christ




Group A: Dichotomous keys

la With odd-pinnate
b W BIPIHBAID <o s maasms
2a With acuminate leaf apices ........................ 3
b With truncate leaf apices ........................... 4
C Wathaeute 1eat apices: ... Asplenium prologatum
3a With crenate leaf margin ........................... Cibotium barometz
b With:pinnatilobate leabmargin . ... coomws s Sphaeropteris lepifera
4a With efitire leat MArom «...oommmmven sy Adiantum flabellulatum Linn
b

1b) Adia iaph

)4 iantum philippense

3b) Sp 4a) Adiantum flabellulatum Linn 4




10:17 AM
Tommy's Notebook
Insert Draw
B S / £ = =
e
Thursday, 6 October 2016 9:49 AM
Photosynthesis

Large leaf surface area ---> facilitate the absorption of sunlight
Dark green colour of leaves ---> able to pack more chlorophyll to absorb
more sunlight

Extensive leaves ---> increase surface area to absorb sunlight

Water loss
No cuticle ---> increase water loss
Grow in damp places ---> prevent desiccation

Reproduction

Group B: Adaptive features

{ 65% I _}

¢ ADAPTIVE
OF EERN /4~

A) PHOTOSYNTHESTS « &
* Lac 9c &;ﬁfm’e’a{m n{ leave
L facilitate :gf\cm@ht absorption.

- Dack, Graen Colouc of leaves
L ﬂb\otb PO(K NOre. C,!’"'.'!‘r‘/h“"
« Extencive leaves network AL
BY Repauction - o
* Lacae amourt of spoces® "o
Ly Gompensate. (oss of spores dpb dispersTor..
. Rhizome — Gives rize to a. Vewo planit,

 Fem have mo octide, Y~
ﬂx‘,c-‘:uta-ﬁwmﬁvc I?L @ '

FEkNlol damp Qréns. ’




Group C: Physical parameters

Physical parameter

3 plants were studied:
Capsicum annuum, Nephrolepis auriculata and Pteris ensiformis 'Victoriae'
Physical parameters were measured
— Lightintensity

Ny P x-:’:_, .
— Temperature '

30




Data Collected

| Capsicum annuum

I Location

'. Open area, received sunlight directly
Light intensity

*  Maximum light intensity reached 500k lux = f i

at noon
Temperature

Temperature 1s high
Reached 42 °C at noon

: Pteris ensiformis 'Victoriae'

1 Location

I« Shady area

; Light intensity

1 - Maximum light intensity reached 50k lux

: at noon
Temperature

Temperature 1s relatively low
About 30 °C at noon

*Ferns survive in damp environment. The Pavilion shield away 90% of light and
keeps plants from overheating and dehydration.

*The sheltered environment is crucial for ferns to grow as they are not protected
by waxy cuticle on their fronds. Highly branched frond also renders the ferns with
high transpiration rate if put in exposed area.



Group D: Chemical parameters

Group D’s Work during Lesson

Students doing the test for determination
of nitrogen content in filtered soil solution

Students constructing knowledge through iPad
(Self-directed Learning)

Students presenting their findings and
what they have learned during the lesson




Group D: Chemical parameters
Self-directed Learning — using iPad to search information

t

I Ery MELILDG snare 2] ] W @
. NEULOG Nitrate Logger Sensor, 15 bit

Expat Health Insurance HK = ADC Resolution, 100 S/sec Maximum o

Find out how much you can Save Compare International Insurance Online Sample Rete Addio Cart

B the first B0 raview s Aom

nowcompare.com/Hong-Kong Price. $332.08 & FREE Shipping. Duetats Tirn o |-k orierng bor s Dot

Only 3 left in stock (mone on the way),

Warrt i§ Fridey, Oct. 77 Dwdaer withan 1 b 8 mirs and chosas Ship 1o

Two-Day Shipping ai checkout. Delals Sewc & shipping addmess. ~
Shipa from and sold by Amazon com. Gif-wrap available

Levels

~.

The normal background level of nitrates in soil not fertilized or used for A

commercial erops ranges from 5 to 10 parts per 1 million (ppm). Optimum nitrate Teuch e image to 2m0m in

level for soil used for corn (Zea mays) production is more than 25 ppm. Nitrate =

levels between or higher than 25 ppm to 30 ppm are sufficient to grow plants in a

Benchtop Multiparameter Photometer for

vegetable garden. Water Analysis - HIB3200

Soil Type $900.00

Nitrate levels are highest in soils that have finer textures, such as ¢lay and silt,

rather than those with rough textures, such as sand. Because nitrates are moved

. . . . Mgsaic o Nutrition

through soil by water, sandy soil often loses nitrates due to leaching, and heavy,

coarsely textured soil loses nitrates due to denitrification, a process in which — W e a

anaerobic bacteria in the soil converts nitrates to gaseous forms of nitrogen.

. . N . . . Mitrogen is an essential nutrient for plant
Leaching and denitrification can cause nitrate pollution of water supplies and being ane of the mast abundant elemen @
should be considered when deeiding whether or not to apply additional nitrogen nutritional problern affecting plants warid
. directly available to planis.
oil.
/Nutrients and Soil ™
tump o Section: Nitrogen in Plants
Ferns require nitrogen to develop proper green color. They can obtain nitrogen o Healthy plants often contain 3 to 4 percent nitrogen in their above-graund tissues, This is a
and Olher nmessar}. nutrienls SI.ICl"I as [ZIOIRS-SiI.IIIl [rum COI]lpl}Sl mmch peat aI‘Id e much higher concentration compared o other nuirents. Carbon, hydrogen and axygen,
* B B The Hitrogen Cyclke nutrsents that den't play a significant role in mest soil fertility management programs, are the
other organic material. A fertilizer containing 100 parts per million of nitrogen in Plant fitrogen Needs and onily ather nutrients prasent in Righer concentrations
. . . Uptake
a balanced 15-5-15 formula that contains equal amounts of ammonia and nitrate [ Nitrogen is 50 wital because it is a major companent of ehloraphyl, the compound by which
5 - - . ' ' . plants use sunlight @nergy 1o produce Sugars from water and carbon dioxide li.e.
hEIPE fems deve]op b’EttEr |Eaf l'.‘()ll.','lT. Rdd]'ﬂg peat to the S‘:ﬂl‘ es'pec]a"}' “hEI’] “I’:"":':I;‘:I’;""’ L photesynthesis). it is also a majer component of amine adids, the building blocks ef proteins
g‘ro“"ing pntted fEI'nS, alm prnnlnte‘g fern grﬂ‘“lth- Without P'I.'“"'\\. |]||I|'|\ wither and die, Some |)'|.Il|'|'l\ At &% structural units in plant celis
- while others act as BN IyTTiEs, ”‘3hﬂs possible i of the blochemical reactons on which

life is hased. Mitrogen is a component of energy-transfer compounds, such as ATP
[aderasing triphosphatel. ATP allows cells to conserve and use the energy released in —
metabolism, Finally, nitragen is a significant companent of mucleic acids such as DA, the \ ;'
genetic material that allows calls [and evertually whole plants) to grow and reproduce B-IEI: e
Without nitrogen, there would be no life as we know it




Group D’s Worksheet

Group: __g_(’ L

Secondary 4
Plant Diversity: Test for Chemical Parameters

a5 Oklebe £ 2016

Objective: To study the content in soil

Chemicals and apparatus:

Ammonia Test solution
Nitrate Test solution

Test tube with graduation mark
Measuring Cylinder (100 mL)

Students are able to apply what
they learned in chemistry and
write down the chemical formula
of ammonia, nitrite ion and
nitrate ion. Also, their findings
shows the presence of nitrogen in
these minerals in soil. Hence, they
can tell us the nitrogen is found in
soil.

Nitrite Test solution Beaker (50 mL)
Distilled Water Spatula
Soil Sample Electronic balance
Procedure: |
1. Add 50 mL of distilled water into a beaker.
2. Collect 10 g soil sample from the Environmental Trail
3. Add the soil sample into the beaker of distilled water and mix the solution.
4. Filter out the insoluble substances in soil and collect the filtrate.
5. Pour the 5 mL of filtrate into 3 test tubes with graduation mark resp
6. Add each test sol rding 1o its instructions, into one of the test tubes.
7. Record the concentration of ammonin, nitrite and nitrate in the results table.
Results:
Test Solution A i Nitrite Nitrate
Chemical Formula NHy NGO VI
Concentration in - - L
-0 =028 rp™m 0= W
lution of soil sample 0 b s ¥ r 2 S'H’
Discussions:
1. From your findings, which element is found in s0il?
fyitre 4 )
2. Why are these mine minerals nmpomm to the gxomh of fem?
They Gowtala illamen wiTh win be ugd &
$orm’ _pretein, Uhlofe an“ it 4 fnd of probei

dnd B 15 fesptnuible for unry:q ot phite \\/,,,Yn, %8

to pduie 00 for e govth of Yerwy, Hoving ravee

phloroghyll (a0 waks the forng Jromer ps it s & gréem ’,M,ﬂ%t

Students understand the
importance of nitrogen to the
growth of fern — production of
chlorophyll (greener leaf) = for
photosynthesis to produce food.
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Students find out the soil in our
school does not have sufficient
nitrogen content for fern to grow.




Group D’s Worksheet

By searching in the web, students
can construct knowledge by
themselves.

For example, students can explain
why nitrogen content in our
school soil is far below to the
optimum one. Then, they can give
suggestions to school.

Students also point out the
problem of using this test kit and
suggest improvement for the test.

Y

As requested by students, they do
further test for ammonia in soil
sample for more accurate results.

\ Group D: Chemical parameters

Your reflection: ==
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Adding reagent into
10 mL of soil solution

Preparing filtered soil solution

o

After 3:30 mins, read the
concentration of ammonia

Concentration is determined more A
accurately using photometer (resolution: 0.01 ppm)
than the test kit (using color chart)



(V)Assessment Rubrics

Assessment Rubrics Level 1 Level 2 Level 3 Level 4
® Many errors in Some errors in ® Constructs ° Constructs classification
construction of construction of classification scheme fsche?ne cc?n‘ec?iv )
classification scheme. classification correctly. ® uestions or *t{tlements are
Go A Dichotomous | ®  Properties combined scheme. ®  Questions or :}’1 Sairs. o )
P kev in a manner showing Properties used statements are in pairs. ° ] o
: - ) i Frmtrr Taple of - 5 ) No errors
lack of understanding show lack of ®  No more than 2 errors. ®  Properties used show
and careful careful ®  Properties used show I > el
caqirats arrat] i Aot careful observation.
observation. observation. careful observation.
. - ® i
® TLow degree of Fair degree of Hl_gh degree of . o
likeness to the likeness to the likeness to the ®  High degree of likeness to
< ecin?en specimen specimen. the specimen.
Gp B Drawing P : P o ®  Reasonable scale ®  Reasonable scale
®  Poor scaling Some mistakes in _ S _ )
®  Manv mistakes in labelline and title. | ®  Some mistakes in ®  Accurate labelling.
ALy HUSIARES ‘ = ' labelling and title. ®  Appropriate title.
labelling and title. -
®  Integrate different physical
Inconsistent of ®  Integrate different parameters from the data
units during physical parameters loggers.
Data Collect integration of data from the data loggers. | ®  Explain the general
o C | & Analvsis ®  Unable to integrate Point out the ®  Describe the general characteristic of the habitat
pL | &Ana _} SIS - the data general characteristic of the of the plants.
Physical characteristic of habitat ®  No errors
the habitat of the ® Nomore than 2 errors. | ®  Able to point out and
plants. explain the abnormality of
the data
®  Collect different
chemical parameter by | ®  Collect different chemical
_ o conducting relevant parameter by conducting
®  Many malpractice that : o o = . F
_ could lead to false Some malpractice tests. relevant tests carefully.
Data Collect ositive that could leadto |® Noora few ®  Excellent experimental
GpD | & Analysis- | o %\Io trustworthy poor accuracy experimental practice.
Chemical - : Fair experimental malpractice ®  Explain the
‘ chemical parameter PR - _ ] o e )
skills ®  Correlate the data structure/habitat/feature of

has been collected

collected with the
structure/habitat/featur
e of the plants

the plants based on the data
collected




(B) S.3 Science Project:

Traditional Chinese Medicine (TCM)

http://kba.cfsscloud.hk/science/2015/11/27/s-3-science-project-on-traditional-chinese-medicine-tcm/

CFSSCloud KB - Science CFSSSCHOOLWER  CFSSCLOUDKE v MITCHEM LAB TECHNIQUE - UQUID-LIDU D EXTRACTION | QL

S.3 SCIENCE PROJECT ON
TRADITIONAL CHINESE
MEDICINE (TCM)

Thanks very much for your submitted work on TCM project

Instructions:

You are zskad to

= complete the given worksheet downloaded from a-class by
answering at least 5 Questions of Sdifferant plants and at least
1 question Nrom each level of dirficulty. You can gain BONUS
marks if you have answered more than 5 questions, however, they
must be from different groups

* Mote that the plants must be chosen from those of OTHER
classes. For example, 34 students may answer questions of the
plants from 3B, 3C, 3D or 3E only.

* The worksheet should be submitted on individual basis

Work hard, buddies... Explore more and you'd
definitely learn more!!

cfsscloud hk

Students have been
assigned to study
certain herbs in a
self-directed way
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Online map to record road-side
tree biodiversity in Siu Sai Wan

(C) Community Tree Project

>40 tree species
500+ trees
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