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Lecture Courses: CHEM 1004 Chemistry in Everyday Life

#COMMONCORE #330+LARGECLASS
#EXPERIENTIAL_COMPONENT

CHEM 4689 Capstone Project

#LITERATURE_RESEARCH

Jason
Lecturer, CHEM #EXPERIENTIAL_COMPONENT

SCIE 3110 Teaching Science using Innovative Teaching Tools
#TRAIN_THE_TRAINER #SMALLCLASS
#EXPERIENTIAL_COURSE

Minerva - HKUST Program Empirical Analysis
#FULLY_ACTIVE_LEARNING #SMALLCLASS
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CHEM 1004: Chemistry in Everyday Life

Class Info

_ Yr4
Academic Levels: 8 %

Yr3

Fall 16-17
Class size Class size
in LT-J in LT- L

Large classes: Diverse student background.

Different expectations from the students
Common core classes:

The students may have little interest in the subject
The students may not find the knowledge useful
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Make a difference in student learning L v el
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As a student, | may like a course more If:

| find the lectures interesting.
| can actually understand the contents when | follow the lecture.
| can relate to the contents personally.
| can learn new things, see something special, get to try somethi
unique.
5L FSSf GKIG 0KS fSOUGdzZNBNJ Aa ¢
6. | feel that the 1.5 hours was time well spent.
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Passionate Chemist

Make Chemistry FUN !

knowledge more impressive.”
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Fun and excitement
are always part of
my Chemistry
Education equation

"Almost in every class

Dr Chan will prepare some
magical experiments for us.
It does not only arouse our
interestin Chemistry, but
alsomake the relevant

Yuqi Zhang

(Year 1,Business)




Make strategic use of demonstration experiments
(for sciences)

- Use demonstration to teach concepts:

the students never forget a good demonstration

- Put safety as the no. 1 priority
Only do it after many testing and you feel totally in control.
Alternative: play videos of the experiments frgautubeetc.
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Make the lectures exciting and accessible w0

Make strategic use of demonstration experiments
(for sciences)

Show them REAL models/items/samples/examples
Use online resources such asYoutube videos, TV & movie clips

Use of humours/ jokes/ dramatise a bit/ break the ice
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Make the lectures exciting and accessible

Accessible lectures help students learn better

1. Instead of adopting a textbook, | re -design the course in a set of lecture notes

- Text books:

*too many chapters

*too rigid

*too technical for common core

Good:
*Many exercises

Chemistry

- Lecture notes:

* Fit a 26 lecture cycle

* Flexible to your teaching style

* Remove unnecessary details
(leave these to the reading list)

*Provide some end of chapter exercises
*Provide in -class exercises
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Creativity In exam papers

Exams should test mainly their understanding and not memorisation

Final Exam:

Multiple choices
(30 0 40 %)

Case Studies
(60 6 70 %)

17. This sign can be seen in MTR stations as they use BTM (bromotrifluoromethane) as
a fire fighting agent. Which statement below is correct?

B.T.M.
A= SRR

TOXIC

A. The formula for BTM is BrFs. pato

B. BTM should not be used on fire involving oils.

Answer

C. BTM is much denser than air.

D. After using BTM fire extinguisher, a foamy liquid residue will remain. )

2. A HK 1 dollar coin weighs 7.10 g, and it is made of cupronickel, with 75% nickel and
25% copper by mass. How many atoms of nickel is present in a coin approximately?

A. 4274000000000000000000000 atoms
B. 3207000000000000000000000 atoms
C. 72840000000000000000000 atoms
D. 54630000000000000000000 atoms

Answer
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Case Studies Questions (Total 68 marks)

Case Studies 1 Paper recycling (18 marks)

This examination booklet is printed on recycled paper. Paper recycling helps to protect
the environment in two ways: reducing the amount of waste paper being burnt in
incinerators and saving the number of trees cut down to produce new paper.

I. [dentify the major environmental problem that is alleviated by the recycling of paper.

Circle the correct answer

[1]
air pollution ozone depletion global warming photochemical smog

li. Paper is composed of cellulose, which is a polymer of glucose with CgH1005 as the
repeating unit’s formula. Using CgH+1oO5 as a representative formula for paper, write the
balanced equation for paper’s complete combustion. (state symbols are not required.)

C 6 H 1 OO 5 + —_— [2]
Answer ‘paper”

lii. Standard white paper are 80 gsm (grams per square meter) in weight, meaning this paper
weighs 80 g/m2. This exam booklet contains 5 sheets of standard A3 white paper, and
each sheet of A3 paper has an area of 0.125 m2. Using the information and answer
from ii., calculate the volume of carbon dioxide gas (at r.t.p.), in cm?, that is produced
when one exam booklet is burned completely in an incinerator. (show your workings.)

FOR
EXAMINER’S
USE

DO NOT
WRITE HERE



Case Studies 3 Christmas tree and lights (24 marks)

Christmas is near, and Christmas trees with colourful lights
can be seen everywhere in the city. Many of these small
colourful lights nowadays are light-emitting diodes (LED),
which contain semiconductor crystals that emit light when a
current passes through them.

Different semiconductor compounds will produce different
colours of light. Blue light is produced by the ionic
compound gallium nitride.

I. Draw a dot-cross diagram of gallium nitride (GaN). (show only the outer shell electrons)

[2]

FOR
EXAMINER’S
USE

DO NOT
WRITE HERE



Case Studies 2 At the jewellery shop (18 marks)

You visited a jewellery shop where precious metal objects and gemstones are being
sold. Since it is the year of the monkey, you noticed a cute monkey figurine of 22 K gold.

AxE

cHow TAI COOK

72 K Gold Monkey
HKS 3, 838 10.6 g net wt

i. How many grams of gold is actually present in this figurine that has a mass of 10.6 g?

Answer (to 2 decimal places) [1]

g

iil. The 22 K gold is an alloy of silver and gold. It can be dissolved completely by aqua
regia, which is a mixture of two concentrated acids. Identify the two acids needed to

produce aqua regia. 2]

Answer

and
R
You recall seeing a very similar golden monkey at another store 3 (_“w }\'
that was sold for only $ 38, which is made of gold-plated brass. %’ < '_J 2
SV

ili. Complete the set-up below to show how pure gold could be electroplated onto
brass, and identify a suitable material for the other electrode.

FOR
EXAMINER’S
USE

DO NOT
WRITE HERE
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Written Experimental Video Clip
Study Report Study Project Study Project
INDIVIDUAL GROUP GROUP

(5 to 8 per group) (5 to 8 per group)
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Make connections with daily life

Projects on the
Chemistry of
anything that’s part
of their daily life

CHEM 1004

“I'am thankful for this written projectin
which | studied on soy sauce. | never
realised there is so much chemistry |
can learn from something so common.”

Nok Hei Pang

(Year 1,Science)
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Innovative Ped )

'Experiential Learning Courses

Non-chemistry major
students undertake
hands-on kitchen-
style experiment

© projects.
CHEM 1004

“This projectis by far the most
enjoyableand valuable one
in my university life. Gavin Wu
Besides scientificknowledge, (Year T,
| have learnt so much more Engineering)
beyond textbook context.”
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Make soap bubble solutions




CHEM 1004: Large Common-core Class
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One of the

proposed
topics
Meet to
decide a
topic
Your own
project
ideas

topic,a TAand a ,equesﬁab equip?nént Meet for Write report report &
Group Area on 4 experiments Desian Poster poster and
Canvas ' (allow 1-2 weeks) X records sheet

- You have about one month _







