E-learning with Google form

punkc2008@gmail.com



Use of google form

 As a means of flipped learning

 Having prior knowledge of the class and tailor
made the lessons that follow

* Sequence:

— Request students to complete the google form
before hand

— Look at the results and modify the teaching plan
for the class



Flipped learning

Assessment of learning
Assessment for learning / teaching
Assessment as learning

Google form or other means for knowing the
prior knowledge of students

Make sure that at the end of every lesson,

there is a recap period to consolidate what
the students have learnt.
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Problem types (\WWood 2006:99) N

Given
Given
3 Incomplete
4 Incomplete
) Given
6 Given
7 Incomplete
8 Incomplete

Familiar
Unfamiliar

Familiar

Unfamiliar

Familiar

Unfamiliar

Familiar

Unfamiliar

Given
Given

Given

Given

Open

Open

Open

Open

Recall of algorithm
Looking for parallels to known methods

Analysis of problems to decide what
further data are required

Weighing up possible methods and
deciding on data required

Decision about appropriate goals;
exploration of knowledge networks

Decision about goals and choice of
appropriate methods; exploration of
knowledge and technique networks

Once goals have been specified by the
student, they are seen to be incomplete

Suggestions of goals and methods to
get there ©



Problem types (Wood 2006: 99)

e Type 3: Data incomplete, methods familiar,
given outcomes

* [f you want me to do this, | shall need the
following...

 E.g. chemical tests to distinguish compounds

Wood, C. (2006) “The development of creative problem solving in chemistry” in
Chemistry Education Research and Practice Volume 7(2), 96 — 113. [Online: Available
URL: http://www.rsc.org/images/Wood%20paper%20final_tcm18-52110.pdf
accessed on 15/12/2016]




Problem types (Wood 2006: 99)

e Type 4: Incomplete data, unfamiliar methods,
given outcomes

 How many atoms are there in a S5 coin?

e [f | knew the mass of the coin and if | knew the
type of metal constituents present in the coin,
| could get an answer, but it would only be an
estimate...

Wood, C. (2006) “The development of creative problem solving in chemistry” in
Chemistry Education Research and Practice Volume 7(2), 96 — 113. [Online: Available
URL: http://www.rsc.org/images/Wood%20paper%20final_tcm18-52110.pdf
accessed on 15/12/2016]




Problem types (Wood 2006: 100)

Type 5: Given data, familiar methods, open
outcomes

— Given the formula [Cu(NH,),]** deduce from it as
much as you can?

— A range of responses:
e Oxidation number of copper
* Type of interaction between copper(ll) and ammonia
e Colour
 |ts formation

Wood, C. (2006) “The development of creative problem solving in chemistry” in
Chemistry Education Research and Practice Volume 7(2), 96 — 113. [Online: Available
URL: http://www.rsc.org/images/Wood%20paper%20final_tcm18-52110.pdf
accessed on 15/12/2016]




Questions may be set on
misconceptions of students
e Taber, K. (2002) Chemical Misconceptions:

Prevention, Diagnosis and Cure, London: Royal
Society of Chemistry



Some important features of google form

* Question types:
— Multiple choice
— Multiple options (More than 1 choice)
— Short answers

e Can insert pictures / video

e Can generate data report



Exemplar 1

e Students are having difficulties in studying
chemistry calculations

 Rearrangement of topics in Topic Il
— Metallic bond

— Mole concept
e Mole to number and vice versa
 Mole to mass and vice versa
e Stoichiometry

— Expt — Decomposition of baking powder

— Reactions of metals .......



Exemplar 1

e Level of students: High

 Flow of lessons
— 3 lessons (35 minutes) on mole concept
— Google form at home

— 4% Jesson (discussion on their performance in google
form)

— 5t — 6t Jessons (Experiment on decomposition of
baking powder)

— 7% lesson (Post-experiment discussion and round up
for chemical calculations before examination)



Exemplar 1: Google form

30 responses out of 32 students

Q.1 Watch a video and then answer the
guestion which follows.

Objective:
— To consolidate what they have learnt about mole

Video link:

— What is a mole?

— https://www.youtube.com/watch?v=wqZSxErQ7C

k Mole
B L

602000000000000000000000

a mole,definition of




Exemplar 1: Google form

What do you understand by the term mole?

Play the video and which of the following statements
is/are correct?

A. the number of atoms in 1 mole of Au is
the same as the number of atoms in 1
mole of H.

B. the number of atoms present in 1 mole
of hydrogen molecules is 1.204 x 10723.

C. the number of chemical entities present

in 1 mole is called the Avogadro's constant.
D. mole can be considered as a counting unit.



Exemplar 1: Q1 Results

1. What do you understand by the term mole? (zoresponses)

the number. .. 23 (TE.T%)
the number. ..
the number. ..

maole can be. .. 23 (TH.T%)

e Comments:
— Not all students can fully attempt the question.

— Follow-up action: should further illustrate what is
meant by mole / Avogadro’s constant in class

16



Exemplar 1

2. Work out the molar mass of calcium
carbonate and carbon dioxide.

[Given: Relative atomic masses: Ca = 40.0,
C=12.0,0=16.0]

Objective:

To check the understanding of mole €< mass
calculations.



Exemplar 1: Q2 Results

calcium carbonate : 100 g carbon dioxide : 44 g
100g and 44
CaC03:100g COZ:44qg

Calcium carbonate (CaC03): 40.04+12.0+16.0*3= 100g
Carbon digxide (COZ): 12.0+16.0%2= 44g

144g

CaCO3:100g
COZ:44g

100g/mel(calcium carbonate); 44g/molicarbon dioxide)

Calcium carbonate: 40+12+16x3=100
Carbon dioxide: 12+16x2=44

CaC03=40.0+12+16%3=100g
CO2=12+16*2=560g

Comments:

Most students know how to
perform the calculations.
Mistakes made are careless or
the students misunderstand
the question.



Exemplar 1

3. The equation below shows the thermal decomposition
of calcium carbonate. What information can be
obtained from the following chemical equation?

CaCO,(s) = CaO(s) + CO,(g)

A. Heating 0.5 mol of calcium carbonate will obtain
0.5 mol of calcium oxide and 0.5 mol of carbon
dioxide.

B. After reaction, there is a loss of mass.

C. This reaction is an exothermic reaction. [Note: An
exothermic reaction is a reaction that gives out
heat.]

D. Heating 100 g of calcium carbonate, the
maximum loss of mass of 44 g.



Exemplar 1: Q3 Results

3. The equation below shows the thermal decomposition of calcium
carbonate. What information can be obtained from the following chemical
equation?

(30 responses)

Heating 0.4, 27 (90%)

After reactia. . 11 (36.7%)

This reactio. .. 10 (33.3%)

Heating 100. . g (30%)

o g 10 14 20 24

e Comments:

— Not many students select B and D — lack of thorough
understanding of the chemical equation given

— 1/3 of students forgot what they have learnt in Planet
Earth.

— Follow-up action: further explanation in class

20



Exemplar 1

Objective for Q.4 — Q.6:
To prepare the students ready for the practical

4.Give the chemical formula and work out the
molar mass of each of the following chemical
species: sodium hydrogen carbonate, sodium
hydroxide, sodium carbonate and sodium
oxide.



Exemplar 1: Q.4 Results

4. Give the chemical formula and work out the molar mass of each of the
following chemical species: sodium hydrogen carbonate, sodium hydroxide,
sodium carbonate and sodium oxide.

MNaHCO03, NaOH, Na2C03, Na20 : 84, 40, 106, 62 respectively
MNaHCO03:84g NaOH:40g Na(C03)2:143g Na20:62g

1)Sodium hydrogen carbonate
a. Na(HC03)

b. 23.0+(1.0+12.0+16.0*3) = 84g
2)Sodium hydroxide

a. NaoH

b. 23.0+16.0+1.0 = 40g
3)Sodium carbonate
a.Naz2Cco3

b. 23.0*2+12.0+16.0*3 = 106g
AySodium oxide

a.Nazo

b. 23.0*2+16.0 = 62g

MNaHCO3 84g per mol
MNaOH 40g per mol
MNa2C03 106 per maol
MNa0 359g per maol

Comments:
* Most are correct.
e For those with wong answers, they do not know the formulae of the -

various chemical species.



Exemplar 1

e 5a.

In the coming practical, you are going to
determine the chemical equation for the
thermal decomposition of sodium hydrogen
carbonate. Accurately about 2.00 g of sodium
hydrogen carbonate is used. Work out the
amount of sodium hydrogen carbonate used
in mol.

23



Exemplar 1: Q5a Results

5a. In the coming practical, you are going to determine the chemical equation
for the thermal decomposition of sodium hydrogen carbonate. Accurately
about 2.00 g of sodium hydrogen carbonate is used. Work out the amount of
sodium hydrogen carbonate used in mol.

(30 responses)

2/84=0.0238mol
2/84=0.0238mal
2/84=0.0238maol

0.02mal

0.02mal

1/42mol

1/42mol

0.0187 maol

Let x be the amout of Na(HCO3) used in mol
[23.0+(1.0+12.0+16.0*3)]*x = 2g
B4x =2

X =2/84

¥ = 0.0238 mol (corm. to 3 s.f)

0.0238 mol of sodium hydrogencarbonate is used.

24



/.

Exemplar 1

In the coming practical, you are going to use
Bunsen burner and it will be the first time in
F.4 in using this apparatus. Review the video
below and select the best choice.

Video link:
https://www.youtube.com/watch?v=N7ssCM

3gM3U
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Follow-up work in the
subsequent session

e Revision on the number €& mole €& mass
conversions.

e Revision on chemical formulae of some
chemical species.

* Calculations based on chemical equations
— Concept of limiting reagent introduced

26



Lab session

Revision on the number €& mole €< mass
conversions.

For the 15t 20 minutes: Further elaborations
on the chemical calculations

30 minutes to complete the practical
20 minutes to discuss

Not enough time to discuss, set some
guestions for the students to do.



Final session before exam

e Discussion on the worksheet

e Further elaboration on basic chemical
calculations involving the mole concept



Related Questions in Examination

 Which of the following chemical species can
undergo thermal decomposition?

(1) NaHCO,

(2) Na,CO,

(3) CaCO,

A. (1) only B. (2)only

C. (1)and (3)only D. (2)and (3) only



F4 Choemistry T1 1617 (ALL)
Table Analysis - For Each Question

16 Q_16
Mean Median Wode Fange Sl Dev. | Varlance Minimum | Maximium | Skewness | Kurtosis | 95% Conl it
360 4.00 4.00 .00 068 0.42 1.00 4.00 0.00 0.00 34T 10374
Choices Desc I0 | Value |Frequemcy |Percest® | @ 20 40 60 80 100 Cumulstive® | 0 20 40 60 80 100

A 1 o 3| 313w 3113 % |

B 2 1] o] 000w 313 % |

C 3 1 28| 302w 3} % I

D : 0 64| eas7w woco % | |
Mo, of Respondents ® G Nao Respond = O
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Related Questions in Examination

 Which of the following chemical species can
undergo thermal decomposition?

(1) NaHCO,
(2) Na,CO,
(3) CaCO,
A. (1) only (3) B. (2)only(0)
C. (1) and (3) only (29) D. (2) and (3) only (64)



Related Questions in Examination

 Copper reacts with silver nitrate solution as follows:
Cu(s) + 2AgNO,(aq) - 2Ag(s) + Cu(NO,),(aq)

1.699 g of silver nitrate dissolves in excess water. 6.350
g of copper is then added to the solution.

(a) Explain, which chemical species, copper or
silver nitrate, is the limiting reagent.

(b) Calculate the maximum mass of silver obtained.

(c) The mass obtained practically is NOT the same as
that calculated in (b). Suggest a reason.



5. Copper reacts with silver nitrate solution as follows:
Cu(s) + 2AgNOs(aq) — 2Ag(s) + Cu(NOs)(aq)

1.699 g of silver nitrate dissolves in excess water. 6.35 g of copper is then added

to the solution.
[Relative atomic masses: Cu = 63.5, Ag = 107.9, N = 14.0, 0 = 16.0]
(a) Explain which chemical species, copper or silver nitrate, is the limiting

reagent. AYNT3 -

polt of 6302030 = 0.
'[9}7})

o

M;j!ﬁj o 995 (024 1404 6x3) = 001
nitrodt
i silved nrtvate. (2 marks)

(b) Calculate the maximum mass of silver obtained.

7 ot/ obtarned

Cannot make use
of the mole ratio
in the equation

(2 marks)

(oppd s i exws aud A limitit) g rigent



Copper reacts with silver nitrate solution as follows:
Cu(s) + 2AgNOs(aq) — 2Ag(s) + Cu(NOs)(aq)

1.699 g of silver nitrate dissolves in excess water. 6.35 g of copper is then added

to the solution.

[Relative atomic masses: Cu = 63.5, Ag = 107.9, N = 14.0, O = 16.0]

(a) Explain which chemical species, copper or silver nitrate, is the limiting
reagent.

Silvw  nitrate,

This student might not "
understand the meaning of
limiting reagent.

(2 marks)
(b) Calculate the maximum mass of silver obtained.

'“m Bt ,(f S\\U\W nitete

B [.634
1079 +1% + ([6y>)
= 0:0] wol ?/ '
Ths Wi w4 a( 0-01 el -T éil\lw

= at| ¥ 18]
STy (2 marks)

—
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5

Copper reacts with silver nitrate solution as follows:
Cu(s) + 2AgNOs(aq) - 2Ag(s) + Cu(NO3)y(aq)

1.699 g of silver nitrate dissolves in excess water. 6.35 g of copper is then added

to the solution,

[Relative atomic masses: Cu = 63.5, Ag = 107.9,N = 14.0, 0 = 16.0]

(2) Explain which chemical species, copper or silver nitrate, is the limiting
reagent.

Lo wifeate T A [Tty reagent. C’"Pf” s

Q5S . From e equetm, | wmol of Lopper yeadts

D ol o siver wifrate, Tn fhg (e only 0,849 9
A Wpyer veads with 1. é’ﬁj A Glwor nidra

This student cannot explain clearly how

the choice of limiting reagent is made. 2 marks)

(b) Calculate the maximum mass of silver obtained.

Ccrp}ow Siver pitvate
Mass é'-éb\j "bﬂj

‘ . 6/3&.":&' }/—fji___ =0 O\ 2
Mole 2 % XTI
Maxiom yaasy ot glfer = 0.0[x foT ] = /079 )

(2 marks)
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3.

Copper reacts with silver nitrate solution as follows:
Cu(s) + 2AgNOs3(aq) - 2Ag(s) + Cu(NOs3),(aq)

1.699 g of silver nitrate dissolves in excess water. 6.35 g of copper is then added

to the solution.

[Relative atomic masses: Cu =63.5, Ag = 107.9, N = 14.0, 0 = 16.0]

(@) Explain which chemical species, copper or silver nitrate, is the limiting
reagent.

ol o opr ~ (35BSt ]
i °”LA‘ji\}C’:s = l\éof{f((’();]ﬁﬂ.{_{qﬁ =~ 9.0l mo)
hghios s e intird A

(2 marks)
(b) Calculate the maximum mass of silver obtained.

T\L m‘;\ (f%' ﬁ.)w,, éﬁ’c&a,(’g{ T ‘Hﬂ, f””ﬂ( J/ 7%5 :Otolmul

V\aimen Mo & siler < G0 % 074 = "OTU
About 60% (58/96) of

2 mark
students got full mark. (2 marks)
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Some comments

* Has to focus on what the students
misunderstand for improvement of teaching /

learning

 May consider to videotape the details during
explanation [May use “Explain everything”]
— As recaps for current students

— As archives for students of later year to revise past
year questions



Exemplar 2

e Acids and Alkalis: Concentration and strength
e Curriculum link: Topic IV
1. A20dm?3 18 M sulphuric acid is a

A. Dil strong Acid

B Dil weak Acid

C. Conc strong Acid

D. Conc weak Acid



Exemplar 2: Q1 Results

1. A 20 dm?® 18 M sulphuric acid is a (10 esponses)

& Ol strong Acid
& Dil weak Acid
& Conc strong Acid
& Concoweak Acid

39



Exemplar 2

e Q.2. A0.1M monoprotic acid (HA) solution has
a pH value of 1.8. What is the type of acid?

A. Dil strong Acid

B Dil weak Acid

C. Conc strong Acid
D. Conc weak Acid



Exemplar 2 Results

2. A 0.1M monoprotic acid (HA) solution has a pH value of 1.8. What is the
type of acid?

(10 responses)

@ Dil strong Acid
® Dil weak Acid
O Cone straong Acid
® Concweak Acid

41



Exemplar 2

5. Which of the following is the best description
of the following acid?

Matching A
Conc strong acid O o O OOO OO O © O o
Conc. Weak acid OO °© O - © @ o
Dilute strong acid o O 00 O o ® O
Dilute weak acid O o© O O
o O g°@ o @ © o
@ e
c 0@ Bussiens,
@ © o@ @ o @
o @ )
° @ O . ® O
O
e ¢ O ¢ @




Exemplar 2: Results

5. Which of the following is the best description of the following acid?

B Conc. strong Acid - R Concoweak Acid - B Dilute strong Acid

LIl

43

B Dilute weak Acid

oo

)

-




Some challenging questions and
remarks

Not every student may do it

— (What is the incentive of the students for doing
So?)

May make the diversity gap greater
— More challenging to teach

Is it worth to use google form for every
lesson?

— Students have limited time but resources are
more than adequate

E-learning for chemistry



