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Language of learning

B3RO F P £ H 3 ¢ soap water, lemon juice, vinegar, salt water,
baking soda solution, red, pink, green, blue.
P 1% ¢ 7] * What color does the solution turn?

It turns (color) .
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Language for learning
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¥ EF * 3% For teachers £ 4 % 3T For students
[ The first lesson ) [ The first lesson ]
<> What do you see? < Isee
[The second lesson ] [ The second lesson ]
<> What color does the < It turns (color). / It
solution turn? doesn’t turn .
[ The third lesson) [ The third lesson)
< What color does the < It turns (color). / It
solution turn? doesn’t turn .
[ The fourth lesson]) [ The fourth lesson])
< What color does the < It turns (color).
solution turn? < We use (solution).
< What solution do you use?

Translanguaging

A-1 8 2 5 1995 F B g % P PR3 ik 4v » 3 or A iR

1. When to use Chinese: Chinese is used when explaining scientific
concepts and the process of scientific inquiry. The main purpose is
to help children clearly understand the concepts and inquiry process,
enabling students to develop the qualities of a scientist.

2. When to use English:

(1) In experiments, the names of solutions (e.g., lemon juice, salt
water, vinegar) are used in English in the classroom, accompanied|
by pictures from daily life to help students associate the images wit
English vocabulary.

(2) When students observe changes in solutions using their senses,
they are encouraged to use English sentence patterns (e.g., "It

turns ...") to describe the color changes of the solutions.
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® Key teaching points of each lesson.
[ The first lesson ]

2. Students can describe what they find by using these sentences.
“[Something] looks [color].«
“[Something] smells [good/bad].
[ The second lesson )
1. Students can record the names and colors of the solutions.
[ The third lesson )
1. Students can understand the difference between two acid-base indicators.
2. Students can record and say the color changes in English.
“It turns [color].*
[ The fourth lesson )
1. Students can describe the solution by using these sentences.
“It turns [color]. Itisa/an ___ solution.«
2. Students can use English to share their own creations.
Scientific Observation and Communication in English

them describe observations clearly.

and speaking confidence.

1. Students can discover the phenomenon by looking, smelling, and touching.

1. Scientific Vocabulary and Sentence Use: Students learn key words (e.g., soap,
water, vinegar, baking soda solution, red, green, blue) and practice simple sentence
patterns like “What color does the solution turn?”” and “It turns (color).” These help

2. English Comprehension and Communication: Through bilingual instruction,
students follow basic classroom language, pronounce scientific terms correctly, and
describe simple experiments using full sentences—building both understanding
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FEF © It’s science class. Take out your
book. Please turn to page 45.
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:?%éﬁ : Does anyone want to share
another idea?
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What do you see in the bottle?

and performs a magic trick for the students.
By shaking the plastic bottle, the teacher
lets the students observe with their eyes the
changes that occur in the magical water.

before shaking

after shaking

Simulated Teacher-Student Dialogue:
Teacher: It’s science class. Take out
your book. Please turn to page 45.
Teacher: | have a bottle of magical water
here. What kind of magic do you think?
Student: The water in the bottle will
disappear.

Teacher: Does anyone want to share
another idea?

Student: The water in the bottle will
change the color.

Teacher: Excellent! Now I’'m going to
shake the bottle. Please watch carefully

SRR S A
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to the water inside.
Teacher: What do you see in the bottle?
Student: [ see the color changing.
Teacher: You see the color change.
Teacher: Can you describe it more?
What color does it turn ?
Student: It turns pink.
Teacher: That’s right. This is a little
magic trick I prepared for you!
(2) The teacher plays two videos, asking
students to find what plants are used in

Therefore, the teacher has the chance to
help students review how litmus papers
change the color in the last class through
the videos.
Simulated teacher-student dialogue:
Teacher: The teacher is going to play
two videos about the experiments of
Boyle and Lavoisier. Please open your

you some questions about what you see
in the videos: What plants do Boyle and

the color of the solution change? Write
down the results you observed on your
worksheet.

Teacher: In the video about Boyle,
litmus paper was mentioned. Do you
remember what happens to litmus paper
when it meets the acid solution?
Student: It turns red.

Teacher: Well done. It turns red. What

color does the litmus paper turn when it

with your eyes and observe what happens

Boyle’s and Lavoisier’s experiment. Later,
|students observe the color of the solution.

eyes and ears and pay attention. I will ask

Lavoisier use in their experiments? Does
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#E* :© Well done. What color does it
turn when the teacher adds the acid
solution into it?

4 : Red.
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meets the basic solution?

Student: It turns blue.

Teacher: Good job! It turns blue.
Teacher: From the video about Boyle,
what plant did he use in his experiment?
Student: Rose petals.

Teacher: Well done. What color does it
turn when the teacher adds the acid
solution into it?

Student: Red.

rose petals, like litmus paper, turn red
when they touch an acidic substance.
Teacher: From the video about
Lavoisier, what plant did he use in his
experiment?

Student: Purple cabbage.

Teacher: What color does it turn?
Student: The color turns blue.
Teacher: Well done! So, what’s the

Student: The color changes when they
touch acids or bases.
Teacher: That’s great.

II. Development Activities
(1) The teacher brings rose petals and
purple cabbage into the classroom for
students to observe using their five senses
and ask questions.

Simulated teacher-student dialogue:

petals and purple cabbage to each group.

smell, and your hands to touch.
Teacher: What do you find when you

Teacher: Very good! Boyle believed that

common point between these two videos?

Teacher: Now I'm going to hand out rose

Please use your eyes to look, your nose to

ITIL - FE
5y
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look at them?
Student: The rose petals are red, and the
purple cabbage is purple.
Teacher: Well done. What do you find
when you smell them?
Student: The rose petals smell nice, but
the purple cabbage doesn’t have any
smell.
Teacher: Great! What do you find when
you touch them?
Student: I find that some color remained
on my hand.
Teacher: So you're saying that both rose
petals and purple cabbage can leave color
on your hands.
(2) Using observations from the videos and
sensory exploration, guide students to ask
questions.
Simulated teacher-student dialogue:
Teacher: In the videos, what are Boyle’s
rose petals and Lavoisier’s purple
cabbage used for?
Student: To test acid and basic solution.
Teacher: That’s right! They are used as
acid-base indicators. What do you see
just now when you touch the plants?
Student: They leave some color on our
hands.
Teacher: Well done. Where does the
color remain?
Student: On our hands.
Student B: Teacher! Can the plant which
leaves the color on our hands be used as
acid-base indicators?
Teacher: Good job! That’s a great
question!
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(3) The teacher distributes tablets for
students to research rose petals and purple
cabbage, and guides them to form
hypotheses based on the information they
find.

Simulated teacher-student dialogue:
Teacher: Just now, you asked, "Can the
plant which leaves the color on our hands
be used as acid-base indicators? " I'm
now giving each group a tablet. You will
have ten minutes to search for related

found.

Group A: We find that both purple
cabbage and rose petals can be used as
acid-base indicators.

acid-base indicators?

Group B: We find that the plants which
can be used as indicators have the plant
pigments in their juice.

Teacher: Great! Can your group try to
find out what kind of pigment is?
Group C: We find that both of these
plants contain anthocyanins.

Teacher: Excellent! That’s a great
complement to Group B’s finding — the
pigment is called anthocyanin.

Student: So teacher, does that mean as
long as a plant has anthocyanins, it can
be used as an acid-base indicator?
Teacher: Great! A student just
proposes a hypothesis: as long as a
plant contains anthocyanins, it can be
used as an acid-base indicator. The
more anthocyanins a plant contains,

information. Later, I will ask what you’ve

Teacher: Great! Why can they be used as

Plant Detectivedx 3
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the more the solution is suitable for
using as an acid-base indicator.

Z N FEREW [1I. Wrap-Up Activity
FOFF AHE S R AR F o (1) Teacher summarizes today’s lesson. 45 &5
FEF 0 L X AP chikAz - BASELS ; Teacher:h Today, we s!:arted our lesson
TR LR by watchl‘ng the experiments of Boyle
Y P X SR ST and Lavoisier. You also used your five
- ™ 9 senses to observe rose petals and purple

KA ESL DA RN R &F cabbage, and you asked some
5\ P TR L WEFAPM T thoughtful questions. Then, we used
oo ket B3y hF 1‘»' I8 4p E 7‘ tablets to search for related information.
o ik nrﬂ S OGRE TR ﬂ. 7 3%|  Each group found excellent materials,
RE BT Ok A& ,Fa T - ik )IL s B and you used the information to form
hypotheses. Next time, in our following

BEEHRET ) ) .
lesson, we’re going to test and verify
those hypotheses!
_ [ The second lesson ]
[%= &3] o )
, , I. Motivation Introduction
- ~hlded s . .
FAEY b % o SV The teacher reviews the hypothesis
FETAE Y L A ek R ":“TF : proposed in the previous lesson and asks T EH 344
wE 4 #iﬁ PR LA ST S R0F & Sudents about the purpose of the * 47 (500mL)x1 ~
Pens TR TIHRELE ) experiment using rose petals. Distribute the | |. &4 (250mL)x5 ~
ﬁ:‘gﬁ‘ﬁ dPF o expe.rimental tools to each grou}?. i# ? X6 ~ ? X6
* g/a-' : pa ?;ﬁ{;c B A T.Stmz;llatfz;l) teacher—studegt tﬁlalogue: B X6 b
a LB g ? eacher: Do you remember the g6 s T 2

hypothesis we proposed in our last class? |

2RE GG T A . § 3]y TR -
¥ P LR Student: A plant that contains B oA xR

& T '_F » Pdgedp o A - anthocyanin may be used as an acid-base [I# 5 & 7 ~ /| g&ki7
FPF s RRR R indicator. Ko~ H J< ~at
SR T kR e S Teacher: That’s right! Now, can anyone |fif ~ 57 & -k o

B4 07 RPRERE o tell me what the rose petals in the video

#EF : Good job! 7R E-iz— ¥ 3%k > & | were used for?
U * e TR KR PIL AP R Student: They can be used to test the




éﬁ/%‘ fl °

RFF X fF i@y o HEo P
F-¥2 2 What do you see?

(PP EA AR F 4 %k o)
FIARE R4 iz v g o
£ 2 B : Soap.

FEF © Yes. Itis a soap. Very good.
PRIGFLA R H_H AL ? What do you
see?

(b £ APl 5 2 % ©)

g4 kg Ak R
fig °

REF g AL

RFF kSRR A RR S 2

AR WP R R > & ?"\‘,5’5 g #F
Aot o 2R PRI PR e
I 4 %X g i F 42 v | Please
carefully take the beakers on your lab
tables. Group members 1, please come
to the teacher’s desk to measure ouf]
50mL of rose petal juice. Member 2 and
3, please measure out 10mL of baking
soda solution, salt solution, and lemon|
juice. Member 4 and 5, please measure
out 10mL of vinegar and soap water.

acid and basic solution.

Teacher: Good job! In this lesson, we
will use rose petals to test the common
household solutions.

Teacher: What does the teacher prepare
for today lesson? What do you see?

(The teacher picks up a bar of soap for
the students to observe.)

Student A: It smells nice. It should be
soap.

Student B: Soap.

Teacher: Yes. It is a soap. Very good.
Teacher: So, what is the solution in the
bottle? What do you see? The teacher
picks up vinegar for the students to
observe.

Student: It smells sour. It should be
vinegar.

Teacher: That’s right, this bottle is
vinegar.

Teacher: It seems that everyone has
carefully observed the solutions we test]
today. You all are very attentive — great
job! Now, let’s begin today’s hands-on|
lesson! Please carefully take the beakers
on your lab tables. Group member 1,
please come to the teacher’s desk to
measure out 50 mL of rose petal juice.
Members 2 and 3, please measure out 10
mL each of baking soda solution, salf
water, and lemon juice. Members 4 and 5,
please measure out 10 mL each of vinegar
and soap water.
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What color does the solution turn?
(Teacher shows the solution with his

bif » o) ATk R X
Y S L TR

[I. Development Activity
(1) The teacher explains the experiment
steps: Grind the rose petals and soak them
in water, observing the color change of the
water during the process. Finally, use a
strainer to filter out the petals.
Simulated Teacher-Student Dialogue:
Teacher: Step one: Please crush your
rose petals.
Teacher: Step two: Put the rose petals
squeezed into the beaker.

them in hot water for three minutes. Be
careful when using hot water.

Teacher: Is everyone following so far?
Students: Yes!

Teacher: Great! Step four: use a strainer
to filter out the rose petals and then
observe the color of the water.

(2) The teacher distributes worksheets and
guides students to conduct the rose petal
color change experiment.
Simulated Teacher-Student Dialogue:
Teacher: Use a dropper to add rose petal
juice into six test tubes, and write down
the color of each test tube on your
worksheet.
Teacher: Use another dropper and add
baking soda solution into the rose petals
and gently stir with a stirring rod."
Teacher: What color does the solution
turn? (Teacher shows the solution with
his right hand.)
Student A: When I add baking soda
solution into the rose petal juice, the

Teacher: Step three: Set a timer and soak

Rose Detective & ¥
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#EF : Good job! Please write down
the color of the solution in your group’s
test tube on your worksheet.

FEF DT R Ra eyt
g AuRE*ARLFE R
BoREREES o F o FREEY A
oAl o e A A
A% R £ 353 - What color does the
solution turn? (Teacher shows the
solution with his right hand.)

What color does the solution turn?
(Teacher shows the solution with his
left hand.)

FIA AEBIITRTIER F 2T
FAgEe 7 o Bif » BoRenpEiE o
IR e REpE ¢ Rk F ~ BF
GEpERE o B i e

(It doesn’t change color when we add
salt solution.)

(It turns red when we add lemon juice.)
#F® : Excellent! Please write down
the color of the solution in your group’s
test tube on your worksheet.

color of it will change.

Student B: It turns blue. Also, I observe
that if we add much baking soda solution,
the rose petal juice will become bluer.
Teacher: Good job! Please write down
the color of the solution in your group’s
test tube on your worksheet.

Teacher: Next, each group needs to
assign a member to use different droppers
to add salt water and lemon juice into the
test tubes. While adding, everyone must
remember to use a stirring rod to mix the
solutions evenly. What color does the]
solution turn? (The teacher shows the
solution with his right hand.) What color|
does the solution turn? (The teacher shows
the solution with his left hand.)

Student A: I observe that the rose petal
Jjuice turns to different color again. When
we add salt solution, the color remains
pink. When we add lemon juice, it turns
red.

(It doesn’t change color when we add salt
solution.)

(It turns red when we add lemon juice.)
Teacher: Excellent! Please write down
the color of the solution in your group’s
test tube on your worksheet.
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(3) Comparison of Experimental Results
with Litmus Paper

Simulated Teacher-Student Dialogue:
Teacher: Do you remember what tool we
learned to test acid and basic solutions in
the last lesson?

Student: Litmus paper.

Teacher: Great! I’ve added the solutions
you prepared into the acid-base indicator.
Teacher: Now, compare and observe—
what are the similarities and differences
between the results from litmus paper
and the rose petal juice?

Student: Just like litmus paper, It turns
red when we add the acid solution; while
it turns blue when we add the basic
solution.

Teacher: Well done. What does that tell
us?

Student: Rose petals can be used as an
acid-base indicator.

(4) The teacher guides students to test the
solution in our daily lives.

Simulated Teacher-Student Dialogue:
Teacher: Next, we will use the rose petal
solution to test the acid and basic solution|
in our daily lives. What solutions are we
using in today’s lesson?

Student: Vinegar and soap water.
Teacher: That’s right, you’re all paying
attention in class! Well done! Next, please
use different droppers to respectively add
vinegar and soap water into test tubes 4

and 5. Then, observe the color in the test
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* L A CRGE ~ B R 482 5543 | tubes.

o XBEBEE S B0 . Teacher: What color does the solution
#EF : What color does the solution turn?
turn? Student A: It turns purple when we add
’J’ A : R r Rg ﬁ Sl E;fj% o AT tl . -,Zﬂ‘— 3 Soap Water.
2; e g ¥ Itt k fé F o Student B: It turns red when we add
v ¢ (It tums purple.) vinegar.

giB:;ﬁ»%?fﬁ%—iﬁﬁﬁ%ﬂ VB4
% = 2 4 (Itturns red.)

LA Riiis Wrap-Up Activity

D-3F 2 RSN )R] ey 4 (1) ResulFs Summary and Group Qi 45 r g
B R g P AEST S B Pres.entatlons . (5 4 30 Py
o A AR | R ek £F | mas :i“tmull:lte.d]%'1 eache;—Stuqlelqt Qtalogue. B o B e e
BE AP | VH o P AT LR ] A eacher: The teacher will invite some i+ o)
. ¥ f e ¥ group members to bring their worksheet
Rl R to the front and share their group's

(Please come to the stage and share observations from today. Please explain

your observations with classmates.) your reason.

P EA AP EFIR 0 KT T Group A: Our group finds that when we

PR R AR Y o F S Ay add vinegar into the test tube containing

PFo iR e Raind s it rose petal juicq, it turns red. The color is

TR EIRA- B .Frg g similar to the litmus paper, which also

. s turns red. Therefore, our group thinks

3 iy A et o . o

2T s that vinegar is acid.

Group B: Our group finds that when we

Flp A PRI A
JEB AP EFIR X IR
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#E* : Excellent answers! Let’s give
every group a big hand!

(2 )KEF AR S P iR

FKEF @ 5 FoArH Pz s
FEo PP SRR A R ET 0 K
| & fedk | When the rose petal juice
turns red, what kind of solution is it?
& 4 ! It’s an acid solution.

¥ FF © Great! When the rose petal juice
turns green, what kind of solution is it?
£ 4 ! It’s a basic solution.

#EF : Excellent! If the color only
becomes lighter but doesn’t change,
what kind of solution is it?

£ 4 ! It’s a neutral solution.

HEF : Good job! itk F & i Avif 4e
i w A A R ka4 o A

i | That's all for the class. See you
next time.

add soap water into the test tube
containing rose petal juice, it turns green.
The color is similar to the litmus paper,
which also turns blue. Therefore, our
group thinks that soap water is basic.
Teacher: Excellent answers! Let’s give
every group a big hand!

(2) Teacher summarizes today’s lesson.

Simulated Teacher-Student Dialogue:
Teacher: The rose petals we used in
today’s experiment, like litmus paper,
can be used to test acid and basic
solution! When the rose petal juice turns
red, what kind of solution is it?
Students: It’s an acid solution.

Teacher: Great! When the rose petal
juice turns green, what kind of solution is
it?

Students: It’s a basic solution.

Teacher: Excellent! If the color only
becomes lighter but doesn’t change, what
kind of solution is it?

Students: It’s a neutral solution.
Teacher: Good job! Now everyone
knows how to use acid-base indicators
from our daily lives! That’s all for the
class. See you next time!

20 48
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#E* : Very good! Now, let’s think
about it, when we put rose petals into
water, what color does the solution
turn?

£ 4 It turns red!
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#EF : Great! Can you explain a bit

[ The third lesson )
I. Motivation Introduction
(1) Reviewing the rose petal experiment
from the last class
Simulated Teacher-Student Dialogue:

or vegetables you found out contain
anthocyanins in the last lesson?
Students: Purple cabbage and rose
petals.

Teacher: Very good! Now, let’s think
about it, when we put rose petals into
water, what color does the solution turn?
Students: It turns red!

Teacher: Excellent! Do you also
remember what we mentioned earlier
about what Boyle did? What kind of
experiment did he conduct?

Students: He used rose petals to test the
acid and basic solution.

Teacher: That’s right. In our last class,
we saw the rose petal experiment that
rose petals can act as an acid-base
indicator.

2. Development Activities

(1) The teacher leads a discussion on what
makes a good acid-base indicator.
Simulated teacher-student dialogue:
Teacher: In our last class, we had a
successful experience — rose petals can
be used as an acid-base indicator. Now I
want to ask you: What makes a good
acid-base indicator?

Students: Something like litmus paper.
Teacher: Great! Can you explain a bit

Teacher: Do you remember which fruits

¥R E
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What color does the solution turn?
Does the color change when we add
lemon juice?

FIA: L RIFE g o Ky
Eipings |

#CEF © What color does it turn?

24 A It turns red.

#E* © Good job! Please record the

color of the solution in the test tube on

FEF © Well done. £ fFizi8 5 F = 7o

more?

Students: It changes color like litmus
paper.

Teacher: Good job! Does changing color
mean that it is a good acid-base
indicator? If the color change is so subtle
that we can’t see it with our eyes, can it
also be a good acid-base indicator?
Students: No. The more obvious the
color change is, the better the acid-base
indicator is.

Teacher: Exactly. A good acid-base
indicator shows a clear and noticeable
color change, which makes it easier for
us to observe.

(2) The teacher guides students through a
hands-on experiment using rose petals and
acid-base solutions.

Simulated teacher-student dialogue:
Teacher: Do you remember the other
plant besides rose petals appeared in the
video?

Student: Purple cabbage.

Teacher: Well done. I’ve prepared some
purple cabbage solution for you. Please
take your dropper and carefully add some
lemon juice into the purple cabbage
solution. Stir gently with your stirring
rod. What color does the solution turn?
Does the color change when we add
lemon juice?

Student A: When we add lemon juice,
the purple cabbage solution changes
color!

Teacher : What color does it turn?

Student A : It turns red.

KEHEBRR
TTIU TP R
] FRETOK
®¥ER 7
E
R ﬁﬁ'
LLgN- SN
@ <12
i
#EE
Purple Cabbage
Detective £ ¥ H (4r

H i

~
43
=
[y

e g

& e
W~ e -
R




your worksheet. Teacher: Good job! Please record the

REF BT R LRy - color of the solution in the test tube on
e B oK 2] ROk 0 A your worksheet.

FTIEHEY > A r kP Tgacher: Now, another group member
BORHE ] R will add salt water and baking soda

solution into the purple cabbage juice.

4B: 4w kenpEE o T . . o .
FLB: if » Pohamiz o B E Stir gently with your stirring rod while

SR d MiF R o adding.

FEF : What color does it turn? Student B: When we add the salt water,
£ 4 B Itdoesn’t turn. the color of the purple cabbage juice
B4C: ajf » | gki=-kepFiz > g | remains purple.

§ g o Teacher: What color does it turn?

#F* : What color does it turn? Student B: It doesn’t turn.

Student C: When we add the baking
soda solution, the color of the purple
cabbage juice changes.

& 4 C : It turns green.
#EF : Great! Please record these color

changes in your worksheet. 4% % £ | Teacher: What color does it turn?

FPg i d BN E T 2R g Student C: It turns green.

o ER 3 ERTAER BRDF Teacher: Great! Please record these color
+ o RRFAEAERRE RP changes in your worksheet. Next, I will
% & g% | What color does the randomly hand out the household
solution turn? solutions to each group. There is a label on|

C S fmin_ w £ 7|8 se , | cach beaker indicating what the solution
gr;uég & 4 IZ? f o e T is. When the solution is dropped into the
A o , purple cabbage juice, you need to observe:
#p® : What color does it turn? What color does the solution turn?
Group A : It turns red. Group A: Our group gets vinegar. The
FEF . Well done. purple cabbage turns red.

Group B : & iz & £ 1|eh§ %¢ 8 | Teacher: What color does it turn?
ko EHERIES T o Group A: It turns red.
¥ EF : What color does it turn? Teacher: Well done.

Group B It tums blue. T cabbae s ppad WaLeT
¥ E* . Excellent! purp g )

Teacher: What color does it turn?
Group B: It turns blue.
Teacher: Excellent!




() 3 0 T kg g 7 Al o
B 17 RABLRE F RO TR
54 Fe g

fAEfr S 1§

FobF ¢ Boe @A R 3k e

B0 PR R 4 R 2
90 pgEd BiARAARS o

FEF © Well done. 7819 351 ¥ L%
b eI B SRR i - &tk

A E- B B %
v 9

g4 1 KHE-

KEF @ 5 e ?

g4 Bk > Y TR

PpE ¢ ML I ERR & R o

#EF : Great! 78 {5 o 4 F ok~ (B F L
@%ﬁﬁ%ﬁ%m
F2 5 HE - Flagpd #1 <o

FEF GOOd_]Ob i xraﬁiﬂ&ﬂf,&j
30 7O TR AF Pk R 4 T A o

(3) Compare rose petals and purple cabbage
based on the earlier discussion of good
indicators.

Simulated teacher-student dialogue:

Teacher: Let’s recall what we discussed
earlier — what is a good acid-base
indicator?

Students: The more obvious the color
change of the solution is, the better the
acid-base indicator is.

Teacher: Well done. So now, let’s
compare the rose petals from last class
and the purple cabbage from today.
Which one shows a more noticeable
color change?

Students: Purple cabbage.

Teacher: Why?

Students: Under alkaline conditions, the
color of the purple cabbage is deeper and
more noticeable than that of the rose
petal.

Teacher: Great! So which one is a better
acid-base indicator?

Students: Purple cabbage, because the
color change is more obvious.

Purple Cabbage
Detective 5 % ¥ (4
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FEF © Well done 4395 %7 & 3| 1%

Teacher: Good job! So you think purple
cabbage is a better acid-base indicator
compared to rose petals.

(4) Use the tablets to search for information
and verify the earlier hypothesis.

Simulated teacher-student dialogue:
Teacher: Do you remember the
hypothesis you came up with in the first
class?

Students: Are indicators that contain
more anthocyanins better acid-base
indicators?

Teacher: That’s right — it is your
original hypothesis. You say purple
cabbage is a better indicator because of
the greater color change. Now, I’d like
you to use your tablets to find out how
much anthocyanin is in rose petals
compared to purple cabbage.

Students: Teacher, I find it! Rose petals
contain 22.91 milligrams of anthocyanins

Purple Cabbage
Detective 5§ ¥ ¥ (4r

per 100 grams.

B momm | momee | PORE ERE o
(e (cm) Tl (mg/100g ) Pk
IR S Cem ) (mg/l00g)
50 1% 28 29 285 13.26
60 1’2 26 27 2.65 18.09
70 % 24 25 245 2291
80 & 22 2.3 2.25 2774
90 & 20 21 205 3256

Students: I find online that purple
cabbage contains 321 milligrams of
anthocyanins per 100 grams.
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7 ¥t | That’s all for the class, class
dismissed.

Teacher: Well done. Based on the
information we find, we can see that
purple cabbage contains more
anthocyanins than rose petals. This
supports your hypothesis — the more
anthocyanins a plant contains, the
more suitable it is as an acid-base
indicator.

II1. Wrap-Up Activity
Teacher summarizes the lesson content

Teacher: Today’s lesson allows you to
experiment with how purple cabbage,
which is used as the acid-base indicator
changes color. Then, through observation
and comparison, you discover that purple
cabbage shows more noticeable color
changes than rose petals, making it more
suitable as an acid-base indicator. After
that, you use tablets to search for the
anthocyanin content in both plants and
find that purple cabbage has a higher
anthocyanin content than rose petals,
which confirmed your earlier hypothesis.
You’re already becoming little scientists!
That’s all for the class, class dismissed.
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#EF : Everyone, let’s think together.
These solutions are acid, basic, or
neutral. What is the solution? (The
teacher points to the lemon juice.)
F & A : Itis lemon juice.
#EF : Good job! What color does the
solution turn?
f= £ B : It turns red.

o4

|

[ The fourth lesson )
[. Motivation
(1) Reviewing the content from the
previous lesson: recalling the color changes

when acidic, basic, and neutral solutions are

added to purple cabbage juice.
Simulated teacher-student dialogue:
Teacher: Does anyone want to raise your
hand and tell us what we learned in the
last class?
Student A: We learned how to identify
acidic, basic, and neutral solutions.
Teacher: Very good. So, how do we
identify them?
Student B: We can add the unknown
solution into the purple cabbage juice. If
it turns red, it’s acidic; if it turns green or
blue, it’s basic; and if there is no color
change, it’s neutral.
Teacher: Good job! You all remember
what we learned last lesson~

(2) The teacher takes out the solutions
teacher prepared (lemon juice, baking soda
solution, and alcohol), along with the
solutions prepared by each group, to help
students recall whether solutions are acidic,
basic, or neutral.
Simulated teacher-student dialogue:
Teacher: Everyone, let’s think together.
These solutions are acidic, basic, or
neutral. What is the solution? (The
teacher points to the lemon juice.)
Student A: It is lemon juice.
Teacher: Good job! What color does the
solution turn?

3445
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#F*  Well done. Why does it turn
red?

F & C : It is an acid solution.

#EF © Very good! Lemon juice is an
acid solution and it turns to red. Next,
what is the solution? (The teacher
points to the baking soda solution.)

f &£ D : It is a baking soda solution.
#F* : Well done. What color does the
solution turn?

fr £ E : It turns blue.

#EF © Very good! Why does it turn
blue?

F £ F : It is a basic solution.

#F* : Good job! Baking soda solution
is a basic solution and it turns blue.
Next, what is the solution? (The teacher|
points to alcohol.)

F & G : It is alcohol.

FEF : Good job! What color does the
solution turn?

F 2 H : It doesn't change color.

#FF : Great! Why doesn't it change
color?

Fr £ 1 : It is a neutral solution.

#E* © Well done. Alcohol is a neutral
solution.

(The teacher continues the dialogue in
the same way, asking students about
each solution in turn.)
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Student B: It turns red.

Teacher: Well done. Why does it turn
red?

Student C: It is an acid solution.
Teacher: Very good! Lemon juice is an
acid solution and it turns red. Next, what
is the solution? (The teacher points to the
baking soda solution.)

Student D: It is a baking soda solution.
Teacher: Well done. What color does the
solution turn?

Student E: It turns blue.

Teacher: Very good! Why does it turn
blue?

Student F: It is a basic solution.
Teacher: Good job! Baking soda
solution is a basic solution and it turns
blue. Next, what is the solution? (The
teacher points to alcohol.)

Student G: It is alcohol.

Teacher: Good job! What color does the
solution turn?

Student H: It doesn't change color.
Teacher: Great! Why doesn't it change
color?

Student I: It is a neutral solution.
Teacher: Well done. Alcohol is a neutral
solution.

(The teacher continues the dialogue in
the same way, asking students about each
solution in turn.)

[1. Development Activity
(1) The teacher asks each group to send one
student to get the test tubes and the test tube

84 45
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rack, one student to get the beaker with
purple cabbage juice, and one student to get
six droppers.

Simulated teacher-student dialogue:
Teacher: Now, each group, please assign
three students to come to the front to get
the materials for the experiment. One
student will take the test tubes and the
test tube rack, one will take the beaker
with purple cabbage juice, and one will
take six droppers. Can anyone tell me
how many students each group needs to
assign to come to the front to get the
experiment materials?

Student A: Three.

Teacher: Great! Each group needs to
assign three students. What should each
of them be responsible for?

Student B: One student needs to take the
test tubes and the test tube rack.
Teacher: Very good! One student needs
to take the test tubes and the test tube
rack. Can anyone tell me what else needs
to be taken?

Student C: Six droppers.

Teacher: Good job! One student needs to
take six droppers. Does anything else
need to be taken?

Student D: The beaker with purple
cabbage juice.

Teacher: Well done. One student needs
to take the beaker with purple cabbage
juice. (All the groups have picked up
their materials.)

Teacher: Now, the teacher is going to
check if each group has received all the
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experiment materials. Does each group
get five test tubes and a test tube rack?
Show them to the teacher.

Teacher: Very good! Each group has
gotten them. Next is the beaker with
purple cabbage juice. Does each group
get one? Show it to the teacher.
Teacher: Does each group get six
droppers? Hold them high and show
them to the teacher!

Teacher: Good job! Every group gets all
their experiment materials.

(2) The teacher draws five petals on the
blackboard and asks the students to arrange
the test tubes on the rack in the shape of a
flower.

Simulated teacher-student dialogue:
Teacher: You can see a flower with five
petals on the blackboard. Later, you will
arrange the test tubes on the rack in the
shape of the petals.

(3) The teacher explains the steps of the
experiment. First, students are asked to add
the purple cabbage juice into the test tubes.
Then, they add the solutions prepared by
their group and the teacher into the test
tubes, observe the color changes, and
record the color and the type of solution.
Simulated teacher-student dialogue:
Teacher: Has every group finished
arranging the test tubes? If you haven’t
done it yet, raise your hand and let the
teacher know.

Teacher: Good job! All the groups have
finished arranging them. Next, we will
use a dropper to add the purple cabbage

Acid-base flower

show(dr*g i )
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juice from the beaker into the five test
tubes. You can see that the dropper has
markings. For each test tube, add five
marks solution.

Teacher: Later, we will start adding the
different solutions into them. Then,
observe the color changes in these five
test tubes, use watercolor to paint the
colors on the drawing paper, and
remember to write down the colors and
the names of the solutions.

Teacher: The teacher is going to ask
some questions. After adding the purple
cabbage juice into the test tubes, what
should we do next?

Student F: We need to add the solutions
prepared by the teacher and each group
into the test tubes.

Teacher: Very good! We need to add the
solutions prepared by the teacher and
each group separately into each test tube.
After adding each solution, can someone
tell me what we should observe?
Student G: We need to observe the color
changes of the solutions.

Teacher: Good job | We need to observe

the color changes of the solutions. After
observing, what should we do next?
Student H: Write it down.

Teacher: What should we write?
Student I: Paint the colors on the
drawing paper with watercolors, then
write down the solutions added to the test
tubes and whether they are acidic or
basic.

Teacher: Good job ! After observing the
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p S R R 2 come up and share with everyone
oo which solutions they used to create the

colors of their five flower petals.
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#EF  What solution do you use?

-] A : We use lemon juice.

#F® : Is lemon juice an acid, base, or
neutral solution?

-] 3A : It is an acid solution.

#EF : Very good! Lemon juice is an
acid solution. Next petal is pink, so
What solution do you use?

] A : We use soda.

#EF : Is soda an acid, base, or neutral
solution?

-] A : Itis an acid solution.

#FF : Great! Soda is also an acid
solution. How about the next petal?

) A : Itis green.

#EF © Yes, it is green. What solution
do you use?

color changes, use watercolors to paint
the colors on the drawing paper, then
write down the solutions and their acid-
base properties. Now, each group can
start the experiment.
1. Wrap-Up Activity
(1)Each group presents their colored flower
on stage, explaining which solutions are
mixed with purple cabbage juice to produce
each petal's color.
Simulated teacher-student dialogue:
Teacher: Now let's invite Group 1 to
come up and share with everyone which
solutions they used to create the colors of
their five flower petals.
Group A: Our first petal is red.
Teacher: What solution do you use?
Group A: We use lemon juice.
Teacher: Is lemon juice an acid, base, or
neutral solution?
Group A: It is an acid solution.
Teacher: Very good! Lemon juice is an
acid solution. Next petal is pink, so what
is the solution?
Group A: We use soda.
Teacher: Is soda an acid, base, or neutral
solution?
Group A: It is an acid solution.
Teacher: Great! Soda is also an acid
solution. How about the next petal?
Group A: It is green.
Teacher: Yes, it is green. What solution
do you use?
Group A: We use baking soda solution.
Teacher: Is baking soda solution an acid,

base, or neutral solution?
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-] & A : We use baking soda solution.
#EF : Is baking soda solution an acid,
base, or neutral solution?

-] 2 A : It is a basic solution.

#E* : Good job! Baking soda solution|
is a basic solution. I see the next petal
is blue. What solution do you use?

-] A : We use soap water.

#cEF : Is soap water an acid, base, or

neutral solution?
-] A : It is a basic solution.

¥ FF : Great! Soap water is a basic
solution.

(The teacher continues in the same
way, inviting each group to come up
and present the solutions they used and
the corresponding colors they
produced.)
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Group A: It is a basic solution.
Teacher: Good job! Baking soda
solution is a basic solution. I see the next
petal is blue. What solution do you use?
Group A: We use soap water.

Teacher: s soap water an acid, base, or
neutral solution?

Group A: It is a basic solution.
Teacher: Great! Soap water is a basic
solution.

(The teacher continues in the same way,
inviting each group to come up and
present the solutions they used and the
corresponding colors they produced.)

(2) Teacher summarizes the unit.

Teacher: Everyone, over these four
lessons, we went on an exciting science
adventure — from observing and doing
experiments to searching for information
and applying what we learned. In the first
lesson, we learned how to observe and
look up information to find answers. In
the second lesson, we used rose petals to
do experiments and saw how the color
changed in different liquids. We also
applied this in everyday life. In the third
lesson, we repeated the experiment using
purple cabbage and compared it with rose
petals to see which one worked better. In
the fourth lesson, we used the indicator
we made to create paintings, combining
science and art, and shared our results
with each other. Through these lessons,
we learned how to observe, experiment,
cooperate, and think critically. You're all

becoming scientists!
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. A
i Vinegar Red

' . B

? Lemon juice Purple

.> Salt water Pink C
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".’| Baking soda Blue E
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Test tube  Solutions Color Acid, Base,
Neutral
Color
A Lemon juice Red Acid
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B Salt water Pink Neutral
Purple
y Baking soda
Pink C solution Green Base
Green D Vinegar Red Acid
Blue E Soap water || Purple Base
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Please choose the correct answer.

Acid-Base Flower Show

Group -

A. acid

D. lemon juice E.soda F. vinegar

G. alcohol

J. salt water

B. base C. neutral

H. milk 1. soap water

L. baking soda solution

(A/B/C)
+RERER

]

(A/B/C)
+ R HBEER

(A/B/C)

O BB

(A/B/C)
+ORH BER

(A/B/C)
+ R BEAR




Acid-Base Flower Show

1.
Group )3 C _(ABIC)
P #ig;p H «##&xzxxn
® Please choose the correct answer. 5.
B (amBC)
I+ ®d4Ex
A. acid B. base C. neutral RS
3.
D. lemon juice E.soda F. vinegar C _(aBIC)
G +¥u8€5xn
G. alcohol H. milk I. soap water
4.
: ; B (aBC)
J. salt water L. baking soda solution L +«&4gzxn
5.
A (aBIC)
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