IT In Education Subject-related Series:
Effective Implementation of e-Learning
and e-Assessment in Chemistry In and
Out of the Classrooms

Session 1




Objective of the course

a) Understand TPACK required to apply eL and eA in
Chemistry;

b) apply necessary skills for using digital tools for enhancing
eL and eA in Chemistry ;

c) plan, design and implement learning and assessment tasks
In and out of the classrooms using digital tools; and

d) appreciate the usefulness of the digital tools.
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Rundown of Session 1

» Sign up for the e-platform for this course - Schoology
» What is TPACK?

» How to identify students’ misconception?
» IT tools for teaching Acid and Base

» Assignment

» Introduction of Schoology




@ SIeiglele)[ele al Login the e-Learning Platform

» http://www.schoology.com

» Log In: using the email and password provided

Sign in to Schoology

All fields are required

Email or Username

Password

Forgot your password
5SSO0 Login

\ B




OEe el leleYd Ask Questions

eChem-S04: Implementation of e-Learning and e-Assessment in

Chemistry In and Out of the Classrooms: Cohort 4 {°|
Institute of Professional Education And Knowledge (PEAK) Vocational Training Council

(5] Add Materials ~ || Options -

All Materials -

> -l Lesson 1: Use of digital tools for e-Learning and e-Assessment in Chemistry -
* Course Options & Must Complete

& Materials T Lesson 2: Design and Implementation of e-Learning and e-Assessment tasks

B Updates @ Hidden

ﬁ Gradebook ]
Questions for the course

7.7 Badges

Ned Il

5 ‘i‘ RO OB B F
Infarmation Technology In Education

Member of VIT Groug
VIC IS E




Where are we starting from?

Let’s complete the quiz

z§ Experiences of e-Learning and e-Assessment in Chemistry

eChem-504: Implementation of e-Learning a ... » Tests/Quizzes
Experiences of e-Learning and e-Assessment in Chemistry

J Test/Quiz | Comments
Posted on Tuesday, June 28, 2016 at 4:03 pm

You may make as many attempts as you like

(=

% Materials

m@ri 1\
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What i1s TPACK?

eChem-S04: Implementation of e-Leaming a ...

Lesson 1: Use of digital tools for e-Learning and e-Assessment in
Chemistry

[Z] Add Materials = || Options ~ || &

@ What is 'TPACK'?

ur@):i 1\
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et
/ Technological N \
TPACK / Peda&z(g)lvt:f:d(;t;ntent \

/ (TPACK)

\

» stands for Technological

Technological : Technological

) : Technological

Pedagogical Content

Pedagogical Content [ B Knowledge Knowiedge
S ) (TCK)

Knowledge , (TPK)

» Is a framework that
identifies the knowledge
teachers need to teach \
effectively with
technology \

Pedagogical [ | Content
Knowledge | | Knowledge
(PK) / (CK)

Pedagogical
\ Content /

. K age //
Med 1

Source: http://www.matt-koehler.com/tpack/tpack-explained/ 8 Agﬂﬂﬁﬂﬂgﬂ,glﬁmﬁg




TPACK ...

» Content Knowledge (CK): knowledge about the

- —

subject matter to be learned or taught // S— \\
. / Pedagogical Content
» Pedagogical Knowledge (PK): knowledge about / oo .’
the processes and practices or methods of \\
teaching and learning Tecraegen /" recaogen N\ Tenococ \
; Knowledge K ge Knowledge
- understanding how students learn, general , U (TCK) l

classroom management skills, lesson planning, ‘
and student assessment

\ Fedaconicel IS /
» Technology Knowledge (TK): knowledge about \ g /
technologies and how they can assist or impede \ /
the achievement of educational goal \\ T?Eﬁ%’ﬁﬁ:' //
PCK
S s

Source: http://www.matt-koehler.com/tpack/tpack-explained/
Mishra & Koehler (2006). Technological Pedagogical Content Knowledge: A
Framework for Teacher Knowledge. Teachers College Record, 108(6), 1017- |'@" j|
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TPACK ...

» Pedagogical Content Knowledge (PCK):

e S —

- —

knowledge of pedagogy that is applicable to e _ N
. . gn /7 Technological N
the teaching of specific content Y PodagoplcalCortent \
- knowledge about what teaching approach fits / Teach \

the content, what makes concepts difficult or
easy to learn, students’ prior knowledge/

Technological \

Content

Technological
/ Pedagogical

Knowledge Knowledge

Technological
Knowledge
(TK)

misconceptions [ PR R \l
» Technological Content Knowledge (TCK): an ‘ /A
understanding of the manner in which \ Wnowisde | Km;gl,g)dge /
technology and content influence and constrain \ /
one another \\ e //
- the manner in which subject matter can be \ K”fgécé%ge /
changed by the uses of particular technologies g __Contexts -~ ol

Source: http://www.matt-koehler.com/tpack/tpack-explained/
Mishra & Koehler (2006). Technological Pedagogical Content Knowledge: A "l@'- j|
Framework for Teacher Knowledge. Teachers College Record, 108(6), 1017-1054. 10 ‘mmﬂuhnm B w




TPACK ...

» Technological Pedagogical Knowledge (TPK):

—

knowledge of the existence, components, and - | ™Y
capabilities of various technologies as they are // aiagagical Contant \\
used in teaching learning settings, knowing how / i \
teaching might change as the result of using \
particular technologies [ ehnconen [ Technlogical /\ TegrACHc \
] o Knowledge 0 ge an]_vg:lf(dge
- knowledge of tools for maintaining class [ O S e
records, grading, discussion, etc. | l
\ foied /
\ _ /
\ o ise /
N
N
S S

Source: http://www.matt-koehler.com/tpack/tpack-explained/ 7
Mishra & Koehler (2006). Technological Pedagogical Content Knowledge: A Framework I.l@-' ‘|
for Teacher Knowledge. Teachers College Record, 108(6), 1017-1054. 11 ‘
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TPACK ...

» Technological Pedagogical Content Knowledge

—

(TPACK): an understanding of the sl S
. . . / Technological \
representation of concepts using technologies, Pedagogical Content
: . . / Knowledge \
pedagogical techniques that use technologies in / (TPACK) \
constructive ways to teach content, knowledge \
of how technology can help redress problems [ ehnconen [ Technlogical /\ TegrACHc \
now! e
that students face, etc. , N N L ‘ Knowledge l
\ /
\ /
\ "o /
\ Knowledge /
(PCK)
~ ~ Jontexlﬁ‘:__ - i
Source: http://www.matt-koehler.com/tpack/tpack-explained/
Ted 1

Mishra & Koehler (2006). Technological Pedagogical Content Knowledge: A >
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How come sometimes concepts just
don’t get across?

‘@d J
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Causes of alternative concepts:

(1)Subjective labels
(2)Wrong level of generalization
(3)Error in categorization

(4) Scientific knowledge being inconsistent with their
preconceptions

(5) Use of analogies without clear explanation of the features
to be adopted/ wrong analogies brought in by students

(Taber, 2002)

ur@):i 1\ |
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Which is a better representation of methane mo'[«sli:¥

H H

——H  HEIGIH ;
I -:*]{ H.-"'"‘iﬁh"H H
o H P

Diagram 1 Diagram 2 Diagram 3

ur@':i 4\
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How can we know what’s in student’s
mind?

] wi

B A OB B B B
16 ‘mmmmhmmmnmm

Member of VIT Groug
VTC WSS




Ways to identify students’ alternative concepts:

(1) Identification of similarities and differences / identification of
examples and non-examples / True or False statement

(2) Concept comic
(3)Mind map

ur@):i l\
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ldentifying students’ misconceptions (1)

Similarities VS Differences

Examples VS Non-examples
True statements VS False statements

» Let’s try the “Misconception’ quiz in Schoology




ldentifying students’ misconceptions (2)

Concept comic

Med I
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Concept comic

» Enable identification of students’ misconception
» More interesting and fun for students

» Develop students’ creativity
» Cater those who are not very good as expressing themselves in

m@ri 4\
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Tools for making concept comic:

1.1 StoryboardThat

» Easy to use with many images
to choose from

» Can type both English and
Chinese

» Free basic version account

» The storyboard can be
exported as image, pdf or
even PowerPoint

» Login in with Google account

( Bitstrips )

» Easy to use with many imagt
to choose from

» Has some images of appar

» Login in with Facebook
account

ur@):i 1\

21 ‘IfumlnhmTech alagy In Edunlt




" SturybuardThat http://www.storyboardthat.com

I IStorybOardThat CREATE A STORYBOARL) PRICING MTACCGUNT

OVER 2,000,000 STORYBOARDS CREATED! AL WA \Y For Teachers | For Business

Digital Storytelling

Powerful Visual Communication, Made Easy

Infarmation Technology In Education




1L Storyboard

Sw=0-Cl Characters Textables Shapes  Web & Technology  Upload  Q Search Results flag Q [ Color~

TOWN HOME (INDOOR) HOME (OQUTDOOR) SCHOOL ATHLETICS TRANSPORTATION WORK CLASSICAL HOMES HISTORICAL USHISTORY COUNTRY & RUSTIC OQUTDOOR

Choose the item and drag
it to the cell

L AL . R G
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Concept comic prepared by Il StoryboardThat |

Help me Nall 1
am sinking!!
Helpi!

0h my dear!!!
Help!!
Someone
please help my
lady!!!

0Oh my God!

Hold on lady,
lam

coming!!!

Please go!l |
Quick!!!

How dare you
watch me
sinking and do
nothing at all!!
You are no
longer my man!!

My dear, are
you OK?

[

No! My dear,
please don't
golll

Dear, | just can't ;
swim...

Create your own at Storyboard That

Wil@" 1
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( Bitstrips ) - _
http://www.bitstrips.com/create/comic/

ART LIBRARY

COMIC BUILDER

Lollectio characters | [ Scenes | [ Props | [ Furniture | [ effects | [ shapes | [ outfies |
utside
-

& mwELLIAAS O

T 'Title of Strip’

Character
Avatar

————————————

Email:

Password:

Lost passwor d?

Copy/Paste/Delaete

n'@):i I
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Have a try!

Jic "l StoryboardThat

( Bitstrips )

Any comments for these tools?
- limitations
- suggestions for application

eChem-502: Implementation of e-Learning ...
- Lesson 1: Use of digital tools for e-Lea

ns
@t{lwbﬂam That: The World's Best FREE ...
@nﬂc& | Ma

| Bitstrips




ldentifying students’ misconceptions (3)

Mind map

Med I

B A OB B B B
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ldentifying students’ misconceptions (3)
Mind map:

Non~meal & non~metal

weak van der Waals force (molecule)

Giant metallic structure Strong covalent bond (ions)
Simple molecular structure

Low melting point and boiling point

\ cannot conduct electricity

Insoluble in water

Structure

@ Giant ionic Structure

Giant covalent structure

u@Ti 1
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ldentifying students’ misconceptions (3)
Mind map:

Non~meal & non~metal
weak van der Waals force (molecule)
Giant metallic structure Strong covalent bon
Simple molecular structure
Low melting point and boiling point

\ cannot conduct electricity

Insoluble in water

Structure

@ Giant ionic Structure

Giant covalent structure

m@Ti I
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Mind map /7 Concept map

» Can reveal:
» which key ideas are learnt/ missed
» whether the student holds major alternative conceptions

» how well the student has integrated ideas within the topic

Students’ own

» the extent to which the student links up key ideas from conceptual
related topics framework

» Suitable for concepts that do not fit a linear pattern
» Can be used as a scaffold

ur@):i 1\
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Conceptual framework

» Meaning of a single concept depends upon how we understand
It in relation to other ideas

» Mind maps help students develop their own conceptual
frameworks by making the connections

ur@':i 4\
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Example

Write down some keywords about bonding and structure.

Thanks! Type another answer here...

20 choracters remaining

hydrogen bond covalent bond
metallicbond ions cqQtions

delocalized electron

=~ jONIc bond e

nengpon 1 ]ONS

electrostatic force obile electron

van der waals' force

ur@):i I
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Example of mind map (1)

Cations

Anions

Bonding between metal and non-metal
Giant ionic structure

Atoms of the metal donate electrons to atoms
of the non metal to form cations while atoms
of the non metal form anions (apart from
electrons)

Meaning

Whether it conducts eletricity in both solid and
liquid(molten) state

Whether it conduct electricity in molten or N )
aqueous state Questions to predict the
structure of the substance
Is the substance a gas or a liquid in room

temperature

Does the solid have low melting point

ionic bond =

Examples Na, Cu, Zn Al

Giant metallic structure

Types of bonding Strong metallic bonds

Metallic bonds

State at room conditions Solid except mercury

A sea of delicalized electron

Example Ar, CO2, H20
Simple molecular structure . oot bonde be .
- - T ! 5 trong covalent bon tween atoms; weal
of ng van der Waals forces between molecules
example Diamnd,grahte, quartz

Strong covalent bond strong covalent bond

type of bonding
Covalent bonds

state at room condition solid

Bonding between non-metal and non-metal

Member of VIT Groug
VIC WA &

el
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Example of mind map (2)

+ Strong it forre briwern o shand

P ioff plentyoems and ther resciey’ of e bordied
T

| JTN————

- [ PP ST e S ———
. bk LA WA Sy mEE R e T L e Ty ]
T, i e LELE (ASRET L L G Sy i L miwy m samtey farger ums
Grand cosmlent structuse -
R T Y R T ]
 ovpotisaginit nopwos ot
Thes e e Tkl e 0 Tl SRR bl o - B e e T
e

[ee—y o iy Amerag

e T e N LT

AT ot i

T e s e S

a6 wir makatE e im Sl

Wi et s e

‘ o - S B e e T T

TR L Y PLEETE By e e e
[y A —————— L W mming pe -

LR —

W icbiny

e ]

v e e sl oyt e he ) P P e ey

[ T ——— freey

L= [ TS p—

Lk it e W i P ey

T
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Draw a concept map on one of the followirnis

» Bonding and Structure

» Acid and Base
Do you prefer making the

mind map on your own, in

_ pairs or in groups?
What tools will you use to

draw the concept map?
e\

Any limitations? What difficulties do
you think students
may have?

@, NI

.\ M M # &K B W
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Any useful tools?

» Have you tried the following before?

.

) mindmeister




AnswerGarden +™

» Real time brainstorming tool

v No need to sign up

v Answers can be exported as image in PNG format (the answers
can only be stored for a short period of time in the platform)

# Enables identification of single concepts that students Iearnt
or missed '

https://answergarden.ch/

cr: 1|
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AnswerGarden =

1. Click the + sign to open a new AnswerGarden

AnswerGg

. » . AnswerGarden is
4 Y

. AnswerGarden Mode

I
Brainstorm Classroom Moderator

fabulous PP griginal engaging

excellent an interzstin:
intriguing greut 1€
Locked amazing

useful lnter eE

helpiul
fun gwes

In Classroom Mode respondents can subr

of answers, but may only submit each ang 3_ Set hOW Iong you pafusing d
Add Local Discoverability | Want the AnswerGarden

S

current network location for a shogfduration. [Learn more

to be kept
You can make this AnswerGarden eagfy di

1 hour 1 week

Hidden

AnswerGarden ™

Create a new AnswerGarden

2. Set your topic

Topic (required)

Type the topic of your new AnswerGargfen. This can be a question
or a topic, such as:
"What makes you happy?"

4. Click ‘Create’ to start

More options (optional)

Creat/

Ted r
P LGS ot
{  Information Technolagy In Education




AnswerGarden «® + Qa » 2

What to do in summer?

Type your answer here... S

20 characters remaming

Share

reading sunbath
c!;]cling

work coz no money dimnertgr METVIEW goience vol. prog

Share this AnswerGarden on various social networks using the following buttons.

Admin Refresh Emmd

Use this link to refer to your AnswerGarden.

< https://answergarden.ch/304015 >

Embed your AnswerGarden on your website or blog (640x400):

<iframe src="https://answergarden.ch/embed/304015" \

5. Share this link with others

ur@';g |
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&} mindmeister

» Online platform for making mind map

v Construct mind map collaboratively

v Sharing the mind map constructed

v Export mind map in pdf/jpeg/png format
\ Easier to use on computer than iPad

» Free account can have storage up to 3 mind maps (can earn ext
mind maps by inviting friends)

https://www.mindmeister.com/hk

ur@):i 1\
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—

& mindmeister fg BL BE o O meieles /- RS

Test Drive

}__
Tﬂ} =) 1) f &
EY="); lg
J_L.@E/\ﬁﬂ%l\ﬂmdr\flemter KRBT TAIETIE- 4

M\" MAPS MY CHANNEL PUBLIC MAPS ‘ e g == b ‘

@ New Mind Map @ | New Folder 4 Import X\ =5

(5 Recent 05/19/2

e

ICHER

o S S I RS A —
Blank o @ o T
To-Do List Org Chart Meeting I . @- “ Member ol VIC Graue

VTC WA S
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Brainstorming +

4
B HEN - ) B)( 4
:*: — /\— F — @ (@ .
. " 000000
{3 Point 2 _(9 Action Pmnt5> o ) Goalsx} | M coal2 00 000 o aa B |
Point 3 N Goal 3
N Y Y
= Background
@= -
g oW ¥ o @
Brainstorming QOw « 1 0
Idea 1 Problem 1 B e S
o i ™
Idea 2 \ © ideas ) ( @ problems ) | Problem 2 e BIIEANE T
Idea 3 Problem 3

- Press “Enter’ to insert sibling topic (only for computer)
- Press ‘Tab’ to insert subtopic (only for computer)

- Press the “+’ sign to zoom in and -’ sign to

- Hold and drag topic to move it around

- Can insert image / video / link Ted F
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popplet

» Online platform for making mind map

" Construct mind map collaboratively with other popplet users (‘a
collaborator’ function)

\ Add YouTube video to the map and play the video directly
V" Share the mind map constructed

V- Export mind map in pdf/jpeg/png format

\ Easy to use on iPad

\ Special features: popplet linker, presentation modes

» Free account can have up to 10 mind maps

http://popplet.com/

Tod.
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my new popplet
home | view all zoom = B o
N

@

new popple

Double-click to
e make a popple.

edit "

organize *

add content *
view >
export s
labs >

duplicate popplet

print

languages

gettheapp login

your name

presentation

Press “record” to begin
recording the presentafion.

o N

lelos Yo

@Guarana

record present clear
i

= ccpond ] cieor rowing

ur@Tl ﬂ ‘k“
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Let’s have a try!

AnswerGarden ™

» https://answergarden.ch/

Any comments for these
tools?

O mfﬂde'IStE'F - limitations

- suggestions for application

» https://www.mindmeister.com/hk

popplet

» http://popplet.com/




Different ways to make use of the tools:

» Brainstorming (Individual) = Mind map (Individual) = Pair sharing
- Revise own work

» Brainstorming (Individual) - Mind map (Individual) - Revise /
enrich it as learning proceeds

» Brainstorming (Collaborative) - Mind map (Individual)
» Brainstorming (Collaborative) > Mind map (Collaborative)

From single concepts to conceptual framew




Let’s think about the topic Acid and Base.

Any difficult concepts?
Any common misconceptions?




Any tools that may help?




PﬁEr Topic: Acid and Base

INTERACTIVE SIMULATIONS

Acid-Base Solutions
https://phet.colorado.edu/sims/html/acid-base-
solutions/latest/acid-base-solutions en.html

Soluti

on
acia (CJW Base )

Solution

@® Water (H,0) ,) ) Initial Concentration (moliL):
0010
(O strong Acid (HA) 99 [EI [El
N N 0001 001 01 1
O WeakAcid (HA) 9@
Srong Base (MoH) @& Strength:
+
K tr
O weakBase (8) @ weak () stvong
\ weaker stronger
Views “ |
@ wmotecuies (O}
0 Q Views
Solvent ~
i (& Mmolecules Q
Graph
O ’ E‘ D Solvent _)j
O Hideviews |_[
7 O Graph [fy]
ot O HideViews | )

Tools

35 9 @ EN ’J@
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Acid-Base Solutions




INTERACTIVE SIMULS

pPH Scale

phEr Topic: Acid and Base

https://phet.colorado.edu/en/simulation/ph-scale

pH Scale

Battery Acid (pH 1.0)

IIIIIITIIIII

ﬁ??:

€050 L

Illlllllllll

Concentratio ntity
(moIiL] (mo\ =]

L 402 %* H0
[ 100 -]
- 1 0-2 =
1 04 |
10
( ]

o IR

Logarithmig_inear

pH Scale

pH B [ Chicken Soup (pH 5.8)
5.80 ﬁ
N

IIIIIIIW

quu*

(] H;07/ OH ratio

O Molecule count




h Topic: Acid and Base

INTERACTIVE SIMULATIOMNS

Molarity
https://phet.colorado.edu/sims/html/molarity/latest/molarity \e

Solution

Solute Solution Concent.ratlon
Amount Volume (Molarity)
(moles) (Liters) high
lots full
—
e H H .
Drink mix
& 1 1
low i
|
Zero
none

O Show values Solute: [ Il Drink mix A} @
Molarity H = I . {@:’ ‘|
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wasaesw  10pic: Acid and Base

Titration screen experiment

http://www.rsc.org/learn-chemistry/resources/screen-
experiment/titration/experiment/2

Titration screen
experiment

111

Quickstart Titration level 1 e
L Titration level 2 0 o
Titration level 3

Register

Titration level 4 I
% y This resource has been developed in partnership with Learning Science
ROYAL SOCIETY Lea I'nC h emist I‘y and the University of Bristol
OF CHEMISTRY ing ing and s

r@ Learning Bl University of
& Science BRISTOL X R M EE N
52 ‘ Infarmation Technology In Education
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IOWA STATE UNIVERSITY

Department of Chemistry

Virtual titration

http://qroup.chem.lastate.edu/Green
bowe/sections/projectfolder/flashfiles

/stoichiometry/a b phtitr.html

Topic: Acid and Base

Determination of the Molarity of
an Acid or Base Solution

1. Select Type 2_Fill the
of Reaction Burette with
(O Strong Acid vs. Strong Base O Acid
OWeak Acid vs. Strong Base OBase

6. Calculate and
Enter Molarity of

aseg pue
PIOY U3 108j98 E

4. Select the
Indicator

2 Methyl Orange

2 Phenolphthalein

L
<=

50

Total
Volume of

e

40

20

v
)

Molarity of Volume of

Med I
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Slider Up
to Add a

Volume of

T

Remove Frobes ||
Insert Probes [ W ’
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General Chemistry Topic: Acid and Base

Interactive Simulations

Ch 17 pH Titration Curves

http://employees.oneonta.edu/viningwj/s
iIms/titration curves s.html

retitrate

54
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Let’s check out the tools.

» What are the tools about?

» What can they do?

» What are their limitations?

» How can we make use of them?




INTERACTIVE SIMULATIOMNS

ﬁ Acid-Base solution - Introduction

. Complete the following table about the comparison between strong acid and weak acid.

Concentration of H;O* ion higher lower
Brightness of light bulb brighter dimmer
pH lower higher

. Why does strong acid has a higher concentration of H;O* ions than weak acid?
Strong acid completely ionized while weak acid only partially ionized.

. Explain the difference in the brightness of light bulbs.
The stronger the acid, the higher the concentration of mobile ions, the higher the elec
conductivity, the brighter the light bulb.

. Explain the difference in the pH values of the two acids.
The stronger the acid, the higher the degree of complete dissociation, the higher the
concentration of H,O* ions, the lower the pH value.

: " Hed
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ﬁ Acid-Base Solution - Solution

INTERACTIVE SIMULATIOMNS

Strength of acid

» Set concentration to 0.1 mol/L. First. set the strength to ‘weak’. Tl
the strength to ‘strong’.

» Describe the differences between the two diagrams

» Difference: Weak acid: more HA molecules. Strong acid: more H;0" a
lons.

» Conclusion: The greater the degree of dissociation, the stronger the

uﬁ(@ri

Weak acid 57 ‘1 OB R
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ﬁ Acid-Base Solution - Solution

INTERACTIVE SIMULATIOMNS

Concentration of acid
» Part |:

» Set strength of acid to weak, increase the concentration from 0.001 mol/L
» State the change in the diagram.

» Observation: The number of HA molecules increases with concentration. No.
molecules increases more than the number of ions.

» Part 2:

» Set strength of acid to strong, increase the concentration from 0.001 mo
mol/L.

» State the change in the diagram.
» Observation: The number of H;O* and A- ions increases with concent

» Conclusion: the higher the concentration of the acid, the more the HA
acid / the more the H;0* & A- ions in strong acid "@' ‘|
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ﬁ pH scale - Macro & Micro

INTERACTIVE SIMULATIOMNS

» Macro: How does the pH value change as we add more water to the sol

» Micro: How does the concentration of H;0* ions change as we add more
solution?

» Can you now relate the amount of water added to the solution, the concent
the H;O0* ions and the pH of the solution?

» The more the water is added, the lower the concentration of H;O* ion
the pH values

» Focus: pH = - log [H*]

Will the pH and concentration of H,0* ions change when we release so

What is the assumption?

ur@):i
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*

ouseey  Topic: Acid and Base

» Titration screen experiment

» http://www.rsc.org/learn-chemistry/resources/screen-
experiment/titration/experiment/2

» Guided step-by-step virtual titrations (from preparatlon to
calculation)

» Emphasize on practical skills
» Real life context

» Interactive
» Self-learning / Revision before SBA

ur@):i 1\
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IOWA STATE UNIVERSITY TOpiC: Acid and Base

Department of Chemistry

» http://group.chem.iastate.edu/Greenbowe/sections/projectfolde
/stoichiometry/a_b_phtitr.html il | - l

Total to Add a

Volumeof " Volume of

1. Select Type 2. Fill the

» Titration with acids and bases of different = oreer  oustowm

O Strong Acid vs. Strong Base OAcid
OWeak Acid vs. Strong Base OBase

strengths

» Colour change at end point

ap
pIoy 8y} 198j8§ ¢

» Calculating molarity

4. Select the
Indicator

O Methyl Orange
O Phenolphthalein

80 |

g

Molarity of Volume of

g8
‘nn\nu‘\mlnn

R
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61 A In fumlnhm Tech Ium'l Edmt




What Is good about simulation?




Use of simulation

» Visualize the “abstract’ concepts

» Visualize the concepts at microscopic level
» Save time and chemicals

» Interactive

» Predict - Observe - Explain

h

INTERACTIVE SIMULATICNS

» Free registration with resources for teachers
» Simulations in html 5 or java format

ur@):i 1\
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Pﬁ'Er Topic: Microscopic World |

INTERACTIVE SIMULATIONS

Build an Atom

http://phet.colorado.edu/sims/html/build-an-
atom/latest/build-an-atom_en.html

Bulld an Atom

Mamber of VIT Group
VICHIEA S
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INTERACTIVE SIMULATIONS

’: Topic: Microscopic World |

Build an Atom

» Atom - building atom/ion using subatomic particles in
the form of electron diagram

» Arrangement of subatomic particles in an atom
» Neutral atom vs ion

» Mass number

» From H to Ne only

» Symbol - shorthand representation showing the symbol
of element, mass number and atomic number

» Game - a set of four games to consolidate learning
u@i I
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ﬁ Topic: Rate of Reaction

INTERACTIVE SIMULATICOMNS

Beer’s Law Lab

https://phet.colorado.edu/sims/html/beers-law-

lab/latest/beers-law-lab en.html

..

Wavelength: 508 nm

(® preset () variable

--------------------

Beer's Law Lab

B Drink mix A

Solution:

400

0 —
Concentration: 100 MM (] \:ll_ ») @

Ned F
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[ Topic: Rate of Reaction

INTERACTIVE SIMULATICOMNS

» Beer’s Law Lab

» https://phet.colorado.edu/sims/html/beers-law-
lab/latest/beers-law-lab en.html

» Transmittance or absorbance changes with the concentration of
solution

» Can illustrate the relationship between colour of solution and
the colour of light ray

» Colorimetry

In im
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SISl Topic: Equilibrium

INTERACTIVE SIMULATIOMNS

Acid-Base Solutions - My Solution

https://phet.colorado.edu/sims/html/acid-base-
solutions/latest/acid-base-solutions en.html

Solution
>
Acid (M) base

Initial Concentration (molL):

/
3
|
~N

102 -
Q 1o Strength:
E - weak C! strong
E ., . weaker stronger
: - g
= 10
5 . ]
§ Y Views
g 10 7 O Molecules
2 1o° —
= [ Solvent
'g_ 10°° -
W ® Graph [y
108 O Hide Views | |

. Iools .
2823 (Fie Yed

- - 5] 4
Acid-Base Solutions . | p— 68 ‘IfumahuﬂTm:h alagy In Eduu;ut
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h Topic: Equilibrium

INTERACTIVE SIMULATIOMNS

» Acid-Base Solutions - My Solution
» https://phet.colorado.edu/sims/htm

|/acid-base-solutions/latest/acid-
base-solutions en.html

» lllustrate that change in initial
concentration has no effect on
equilibrium constant

» Equilibrium of dissociation of acid

=
X

a2 L oo
th S D

10°

Equilibrium Concentration (mol/L)
3

10°

107
108

;i

=]
L
~

o H o 4

HA + H,0 === A~ + H,0%

Acid-Base Solutions

| r@'i ﬂ
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Annenberg Learner

» http://www.learner.org/courses/chem

Istry/index.html

» Free online resources including videos,
animations, graphics, interactive
features (simulations), interactives

» Animations on redox reaction,
equilibrium, reactivity of metals, etc.

» Interactive features on Haber-Bosch
ammonia plant

» Interactives: “Groups: lonic Bonding”

ANNENBERG
LEARNER

sssss

S“CHEMISTRY -

® CHALLENGES AND SOLUTIONS
Course Units Videos Visuals Interactive Features Course Guide Glossary Periodic Table

Course Interactive

v
i § A Interactive labs engage leamers in
s LH] pplicatiol chem Hi

COURSE INTRODUCTION
UNIT 1: MATTER AND THE RISE OF ATOMIC THEORY I e L e e
I THE BEHAVIOR OF ATOMS

use
<L R T R L LET admap fo the development of modem

emisfry.

UNIT 4 ORGANIZING ATOM S AND ELECTRONS
UNIT 5 MAKING MOLECULES

UNIT & QUANTIFYING CHEMICAL REACTION §
UNIT 7: THE ENERGY IN CHEMICAL REACTIONS

UMNIT 8 WHEN CHEMICALS MEET WA TER

UNIT &: EQUILIERIUM AND ADVANCED THERMODYMNAMICS

UNIT 10: ACID S AND BA SES

NIT 11: THE METALLIC WORLD

UNIT 12: KINETICS AND NUCLEAR CHEMISTRY

UNIT 13: MODERN MATERIALS AND THE SOLID

B A H B B W
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¥

yenka

Yenka

» http://www.yenka.com/

» Free online resources
Including simulations,
videos, self-learning
activities, etc.

Unknown substances

¥
r

: » Equilibrium and temperature

= v

r

P Alkali reactions

i

Electrochemical cells 2

Energy Changes in Reactions

(1)

" Comparing Gases, Liguids and

Solids

Electron Arrangements and the
Formulae of Compounds

Electrolysis of potassium iodide

Electrolysis of dilute sulfuric

acid

Energy Transfer in Reactions 1

Measuring reaction rate

The Mole

Catalyst

Flame tests - identify the

unknown salt

Reversible reaction (ammonium

“1 chloride)

71
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Moles and masses

. Depositing metals

Catalysts and rate

Reactivity of Metals

(o

Member of VIT Groug
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How can we adopt these tools in our
lessons ?

- Strength?

- Limitation?

- Will using these tools make teaching and
learning more efficient? How?

Med I
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Assignment

» Select a misconception or learning difficulty that your
students have and design a corresponding e-learning
or e-assessment task using the e-resources / digital
tools introduced

» Submit to Schoology
» Present In the next session




* Course Options

@ Materials

E Updates

ﬁ Gradebook
7.7 Badges

@ Attendance

& Members

Al .

eChem-S04: Implementation of e-Learning and e-Assessment in

Chemistry In and Out of the Classrooms: Cohort 4 {7
Institute of Professional Education And Knowledge (PEAK) Vocational Training Council

@ e plelelleleyad c-Learning Platform

[ Add Materials ~

Options -

> - Lesson 1: Use of digital tools for e-Learning and e-Assessment in Chemistry 5~
" Must Complete

> Lesson 2: Design and Implementation of e-Learning and e-Assessment tasks 5~

@ Hidden

Q(:) Questions for the course «—— |f you have any question, feel free to post it here :

|

r Course Assignment

zming difficulty that your stuoents nave ana gesign & corresponang e-
learning or e-assessment task using the e-resources [ digital tools introduced.

All Materials =

Click this link to submit your assignment

ke

Member of VIT Groug
VIC IS E
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() schooloay

Submissions

uhmit Assign@

Upload | Create Resources

047' Click here to upload word document from your computer

| Add a comment (optional)

submit |[T

75
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OElelellelY@ c-Lcarning Platform

Sign up as an instructor

» Sign Up: using your personal email to sign up

. . . . . Sign up for Schoology
as an instructor (need activation in mail)

First Name Last Name

Email address

Sign up for Schoology Password

‘ Confirm Password
Instructor

Receive periodic Schoology updates
By clicking Register, you agree to our Privacy

|@ri£
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OEelellelYd c-Learning Platform

Create course

Home Courses ¥ Groups ¥ Re

\ctivit‘ . eChem-504: Impleme

pdate |G/ (EE@ Join Mark down your course code

» Create your own content and resources

u@Ti I
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OEFllelsleyd c-Learning Platform

» Use the account given to you before to join the course you create

Activit . eChem-504: Impleme

Join a Course

Access Code:

Ned F
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ORe el d c-Learning Platform

Overview of features

T Add Materials ~ JEVA0) i

5 add Folder
> tools for .
&4 Add Assignment

8% Add Test/Quiz

Add File/Link/External Tool
>| & add Discussion mplement
[z Add Page

[ Add Mediz Album
Add Package

[ Import from Resources

. ng and e-
&, Find Resources

m@ri 1\
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Setting Test / Quiz

@ e plelelleleyad c-Learning Platform

i Create Test/Quiz

Name:

Due date: = 100 |pts

Institute of Professional Education And Knov Category: | fUnarded) Grading options
Scale: | Numeric -]
- - Advanced: o8 9
L e B | Options -

B add Folder
B Add fAccionme f

4 Add File/Link/External Tool
) Add Discussion

= Add Page

“ Add Mediz Album

E Add Package

& Import from Resources
% Find Resources

Cmie)s

J Questions | Settings | Preview | Results

True/False

Multiple Choice

Ordering

Short-Answer/Essay Question
Fill in the Blank

Maztching

uestions on this 3

From Question Banks
Import Test/Quiz

| ta

Remember to publish your test/quiz to students

Paoe Brezk
Text

z: Revision Test

I & Copy to Course

i, . * Delete
Privacy Policy & Terms of Use &
T o Save to Resources

11:39 pi
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@ e plelelleleyad c-Learning Platform
Setting Test / Quiz

These statistics are currently hidden from student view. You can enable this v
by editing this assignment.
Misconceptions Available
# of 30.47
Questions Results | Comments Grades 2 Average (39.47%)
_ i i Max Points 100 Standard 13.16
View by Stude iew by Questjgs Highest  52.63 Deviation  (13.16%)
Submissions/ Final Score Grade (52.63%) ) 39.47
Name Attempts Latest Attempt Gradebook Grade Lowest 26.32 Median (39.47%)
) 10/38 ' Grade (26.32%) Mode MNfA (NfA)
1 1/1 6/05/16 4:35pm 6357100 View Attempts
1 11 6/05/16 4:35pm 20/38 View Attempts
' 52.63/100 31
- - - 29
Misconceptions Available @E
| Questions | Settings | Preview | Results | Comments 1
View by Student - View by Question < Question 5ummarv>
]
8 Questions Maost submissions 1 T T Mt
1 Page Least submissions 1
2 Submissions Avg submissions 1
Question Answer stats
Question 1: A sodium ztom can only form one ionic View Responses
bond, because it only has one electron in its outer = 00%)

shell to donate. False: 0 (0%)
True/False - 1 point (No answer): 0 I . @ - J|

Points Eamed - Most: 0 - Least: 0 - Avg: 0 (0%) 81
oints Eamed - : east: wvg: ‘InfumlnhmTuhnuluqunEdmhun

Mamber of VT Group
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Setting Discussion

¥

<

Institute of Professional Education

And Knon

L E G E R | Options -

B add Folder

? Add Assignment
® Add Test/Quiz
49 Add File/Lipk/External Tog

= Add Page
:-‘ Add Mediz Album
B add Package

& Import from Resources

2 Find Resources

wls for e

rming diff
ding e-lez
tools int
11:59 m

@ e plelelleleyad c-Learning Platform

Create Discussion

Title:

Description: B T

Due Date:

Grading:

Grading
Advanced:

_— comment when using computer,

Can search and attach I|nk to

but not mobile phone

Ted 1|
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@ e plelelleleyad c-Learning Platform

Giving badges

eChem-S01: Implementation of e-Learning a ...

L)
2%

Badges ~

Add Badges ~

% Create New Badge

g Import from Resources

{7 Schoology Badges

v v v v v v v

009 100 0

ood Liste... =Homework Leadership Most Impr... Participation Positive At... Problem So...

v

~ Course Options

[ Materials v
| Updates

E:[j Gradebook

E Currently there are no members in this course

u@Ti I
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Rundown for Session 2:

» Presentation of your assignment
» IT tools for teaching Stoichiometry
» Making interactive e-resources by ourselves

Reminder:
Please bring along a pair of headphones for Session 2




