S2 Topic 6
How Can You Tell an Acid from an Alkali?

Level: S2
Topic: Common acids and alkalis and their tests (Sections 10.1 & 10.2 of Unit 10)

Introduction:

This exemplar is developed to illustrate how ELAs are introduced for a major topic (or unit of
work) using an incremental approach. Five 40-minute lessons on the topic, Common Acids
and Alkalis, are designed according to the guiding principles for ELA design stated in
Chapter 5, Section 5.2.2.

First, concept names in English are introduced after the Chinese terms have been introduced
through various teaching/learning activities. This ensures that the terminology is learned in
context and students can capitalize on mother-tongue teaching to get access to the English
terms. For example, the names of some apparatus and concepts in English are introduced in
practical work conducted in Chinese (see Lesson Plan 1/#%— and Worksheet 1/ 7.7F4¢—).
These terms are either frequently used in science activities (e.g. spotting tile) or relatively
significant in the conceptual understanding of the topic, such as litmus paper, acidic and

alkaline.

Besides concept names, verb phrases and statements for description and explanation are
intentionally introduced. It is believed that students can grasp more firmly the meaning of a
concept when they are asked to describe or explain some phenomena at the sentence level
using the concept learned. For example, in an end-of-lesson practice (see Worksheet 2),
students have to apply their knowledge of litmus paper to decide whether a substance is
acidic or alkaline. In Part | of the worksheet students practise using concept names and key
terms only. Then in Part Il, they have to describe the test results and draw their own
conclusions. The phrases and sentence structures found in Part | provide the foundation for
students to construct their answers in Part 1l. Through this practice, students are expected to
develop the ability to express in English their understanding of ‘how to distinguish acidic and
alkaline solutions using common indicators’, which is one of the learning outcomes in the
CDC syllabus.
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To foster effective learning, ELAS can be introduced in a way that enables students to use the
relevant English (terms, phrases, etc) in various contexts. For example, the concept names in
the topic ‘Common Acids and Alkalis’ are introduced in both the context of laboratory work
(see Worksheet 1/ 7-/£4t—and Worksheet 4) and in describing daily products (see Worksheet
2).

Towards the end of the topic, one or two activities using English as the medium of learning
can be introduced as students may have developed gradually the English competence needed
to work on the activities in English alone. In this exemplar, providing English instructions for
students to carry out an experiment (see Lesson Plan 2/#2 — and Worksheet 4) and reading
a passage in English for revision (see Lesson Plan 3, Reading Passage 1, Diagrams 1 and 2)
are suggested at the end of the topic. All four language skills are integrated in this type of
activity. For example, in order to carry out the experiment, students have to employ their
reading skills to follow the instructions in Worksheet 4, listening and speaking skills to
discuss the results, and writing skills to report the results in the worksheet. In doing the
reading comprehension task, reading skills are employed to extract relevant information from
the reading passage and complete the concept maps. In addition, students are asked to explain
part of the concept maps to each other orally so that they can practice their listening and

speaking skills.
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Language Objectives: After completing the activity, students should be able to

» understand and use the English terms appropriately (e.g. acid, alkali,
acidic, alkaline, litmus paper, pH paper and universal indicator); a

« state and explain (verbally and in written form) whether a substance is
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ELA 6. Students complete Worksheet 2 in class and group discussion is 15
encouraged. Teacher will ask students to answer the questions on
the worksheet.
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EMI Questions:

o Name the paper that can be used to test whether a
substance is acidic or alkaline.

o Ifasubstance is an acid,
(@) what will be the colour change in the litmus paper?
(b) what will be its pH value?

o Ifasubstance is an alkali,
(@) what will be the colour change in the litmus paper?
(b) what will be its pH value?
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Worksheet 2
Part |

Fill in each blank with one of the following words: blue, red, litmus paper, acidic and
alkaline.

1.
Orange juice changes blue litmus paper to red.
Original
Orange Juice It IS .
2.
Detergent changes red litmus paper to blue.
Itis
3.
/‘\ 7-up changes blue to red.
It is acidic.
4,
Liquid A changes litmus paper to
It is alkaline.
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Part 11
Complete the sentences on the right hand side. You can follow the sentence pattern in Part I.

o.
m Apple juice

Apple Juice
Pure and Natural

It is
o ™

i
100% | L SR
APPLE JUICE e

Apple juice (blue litmus paper = red)

6. Tooth paste

Y

Tooth paste (red litmus paper = blue)

7. 7 - Window cleaner

Vinegar

Vinegar (blue litmus paper - red)

S2 Topic 6: How Can You Tell an Acid from an Alkali 8



TAEHR(Z)

Ho ™AL pH (&

a8 Kt

e (dropper) 1 pH &4k 10/~
EstLRE (spotting tile) 1 pH EHtaE = (pH colour chart) 1
AP (B2ETR) HZAR 1 88
SR !

1 2R pH SR E R ZE M7
2. R ETE— SR IE pH 53R L -

3. 4 OHRZ pH BURAVERESEME - WER pH BRCEIFRAE > $h b Ery pH (E
PRRICEERECERAE TR - (G5 pH (EAT » JefRIRBERTHEEER - B N

VisnEsRglE | g 1 dgi)

4. DIZEBKERa EERIT ez - WEEDE 2 £ 4 DUIEE Y@ -

&R

e DIEMSAVEER (Bl /1 i / i)

pH {H

Mk

EHK

FE:

o R —FE
Yiimig > W
s T
DURARS 5% -

EIE RV

5Ny 4l

Rt

Bzl (acidic) #hnHy pH {E2E

i (neutral) #75Hy pH {EE
figtd: (alkaline) #7)5LHY pH {E 2

S2 Topic 6: How Can You Tell an Acid from an Alkali




2E )

BHE | rekie
4R =
R LA R A i
BB | 2087 SN
HEERE | B4R
o M pHERMS P E IR R
- f5H pHEAVFEER 0 £ 14
o HHH pHERK  AREERS © pHEDS - (FRREES
o AR —fHE KEREY)mE TR R
ELA objectives — students should be able to
o tell whether a substance commonly used in daily life is acidic or
alkaline
« test the acidity and alkalinity of substances with pH paper.
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ELA 4. Teacher displays 4 reagent bottles labeled as A, B, C and D on 40
the teacher’s bench and introduces the task.

5. Students follow the prescribed steps to test the unknown
solutions and record the results. They should decide whether
the substance in each bottle is highly or slightly acidic,
alkaline or neutral, based on its pH value.

6. Teacher will call some students to tell the class their results.
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« The pH value of apple juice is about 4. Name some
substances which are more acidic than it.

o If a substance is more alkaline than lime water, what could its
pH value be?
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Worksheet 4
Task: To find out the acidity and alkalinity of the substance in each bottle.

= s

s

Apparatus and Materials:

e  pH paper 3

. E:)-:)t(i(i)rllglili'lghart 1 oH paper spotting tile

o dropper 4 /
Steps: ] dropper
oleps: S

1. Put a small piece of pH paper in one of the cavities of the spotting tile.

2. Use a dropper to add one drop of the liquid from bottle A to the pH paper.

T

3. Match the colour of the pH paper against the pH colour chart. - EEEEEEE
A

4. Record the result of the pH value in Table 1. e oH colour chart

6. Repeat steps 1 to 4 to find out the pH values of the liquids in other bottles

Results
Table 1
Complete each sentence with one of the following words:
pH value highly acidic, slightly acidic,
highly alkaline, slightly alkaline, neutral
Solution in bottle A The solution is
Solution in bottle B The solution is
Solution in bottle C The solution is
Solution in bottle D The solution is
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Lesson Plan 3
FHE:
G
7Sz

Description:

Content
Objectives:

Language
Obijectives:

Materials:

Steps:

T FLAIBE AR

How can you tell an acid from an alkali?

1 (55 TLEREN)

This

lesson consists of an ELA only. It is a follow-up lesson on some

concepts (see lesson plans 1 and 2) which students have learned through

CMI
and

. Students will be required to read a passage about acid and alkali
complete two concept maps relating to the passage. Then different

students will be asked to explain different parts of the concept maps to
the class.

Afte

Afte

r completing the activity, students should be able to:

better understand the key concepts related to acids and alkalis (e.g.,
acidity, alkalinity, indicators, litmus, universal indicator high
acidity, low acidity, high alkalinity and low alkalinity);

consolidate their understanding of these key concepts by completing
and discussing these two concept maps;

r completing the activity, students should be able to:

understand and use the English terms related to this topic (e.g.,
acids, tested by, litmus paper, changes colour, from blue to red,
universal indicator, indicate, high acidity, low acidity, materials at
home, fruit juice, soft drinks, taste sour, materials at laboratory,
hydrochloric acid, strong acid, corrosive, destroy, surface, burn,
alkalis, from red to blue, high, low alkalinity, detergents, cleaners,
lime water);

read and understand the given passage containing concepts such as
acidity, alkalinity, indicators, litmus, universal indicator which they
learned in the previous two double lessons.

extract information from the passage and complete the given two
concept maps;

read out the key terms in the concept maps and answer the related
questions verbally.

Reading Passage 1 and worksheets with concept maps (Diagram 1 &
Diagram 2)
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Pre-reading — Whole-class activity (10 min)

1  Using questioning, teacher reviews the subject matter about acid and alkali students
learned in the last four lessons. The questions should be designed to check students’
understanding of the following key words and their ability in using them: acid/acidic,
neutral, alkali/alkaline, litmus paper, pH paper, universal indicator.

2  Explain to the class that they are going to read an English passage about acid and alkali.
Tell students that they have already learned the key words in the passage and ask them to
ignore any difficult words they do not understand.

3  Divide the class into groups of four or five. Ask the students to go through the passage
and help each other in understanding it.

4 Show the first concept map on the board (the term concept map need not be introduced
to students). Explain what students are required to do with the worksheet after their
reading.

5  Tell students that they will be asked to come out and explain to the class their completed
worksheets.

Reading and completing the worksheet — Group work (15 min)

6  Students read in groups and complete the worksheet. Teacher provides guidance to
individual groups where necessary.

Post-reading activity— whole-class activity (15 min)
7 Ask one group to come out and present their answers on acid by using a visualizer.

8  Ask each member of the group to use one sentence to tell the class something about acid

which is based on the concept map.
9  Teacher provides feedback and asks other students to give answers where necessary.

10 Repeat with the worksheet on alkalis.

e ————
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(Reading Passage 1)

How can you tell an acid from an alkali?

We can group substances according to the characteristics whether they are acidic, neutral or

alkaline. How can we do this?

We can use litmus paper, pH paper or universal indicator. When we put a drop of acid on a
piece of blue litmus paper, it will turn red; when we put a drop of alkali on a piece of red
litmus paper, it will turn blue. However, litmus paper cannot tell how acidic or how alkaline a
substance is. Universal indicator or pH paper is more useful than litmus paper because it can
tell the acidity (that is, how acidic) and the alkalinity (that is, how alkaline) a substance is.
Universal indicator is made from a mixture of different indicators. It shows different colours
in substances with different acidity or alkalinity. It turns red, orange, orange yellow, or yellow
in acidic solutions. A red or an orange colour indicates an acid with high acidity, and a yellow
or an orange yellow colour indicates low acidity. In alkaline solutions, universal indicator
turns dark green, bluish green, blue or purple. A blue or purple colour means an alkali with
high alkalinity, and a dark green or bluish green colour means low alkalinity. A neutral

solution will turn a universal indicator light green.

Many materials that we use at home are either acidic or alkaline. Fruits, fruit juices and soft
drinks are acidic; they taste sour. Detergents and many types of cleaners are alkaline. In the
laboratory, many acids and alkalis can be found. For example, hydrochloric acid is an acid
and lime water is an alkali. Many acids and alkalis in the laboratory are strong acids or strong
alkalis. They are corrosive and will destroy the surface of solid materials and burn our skin.
We should be very careful in using them and should never touch or taste them. Acidic or
alkaline materials used at home are usually weaker but some cleaners are quite strong and are

also corrosive.
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(Diagram 1)

How can you tell an acid from an alkali?

materials in the
laboratory

hydrochloric acid

is

a acid

Acids
can be examples
tested by
materials
at home
1.
2.
3.
turns
changes
colour from taste
red or yellow
orange
to
indicates indicates
acidity

itis

because it
(i) the surface

of materials and

(ii) our skin
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(Diagram 2)
How can you tell an acid from an alkali?

Alkalis
can be tested examples
by
materials materials in the
at home laboratory
1. 1.
2.
changes turns
colour from I |
some of them are
to green blue or
indicates indicates and dangerous
alkalinity
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(Diagram 1)
How can you tell an acid from an alkali?

Answers

materials in the
laboratory

hydrochloric acid

is

a _strong acid

Acids
can be examples
tested by
materials
at home
litmus paper the universal 1. fruits
indicator 2. fruit juice
3. soft drinks
turns
changes
colour from taste
red or yellow sour
orange
blue to_ red
indicates indicates
high low acidity
acidity

itis

corrosive

because it

(iv) _destroys the surface
of materials and

(v) burns our skin
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(Diagram 2)

How can you tell an acid from an alkali? Answers
Alkalis
can be tested examples
by
materials materials in the
at home laboratory
litmus paper the universal ]
pap . 1. detergents 1. lime water
indicator
2. cleaners
changes turns
colour from | |
some of them are
red to green blue or
blue purple corrosive
indicates indicates and dangerous
_low high
alkalinity alkalinity
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