WORKSHOP on Effective Inquiry-Based Learning
In Science Lesson
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What is Inquiry-Based Learning ?

In Inquiry-based learning,

-

learning is driven by students.

-

Teachers provide a framework about the topic,

)

and students take the lead asking questions they are
Interested in.

$

The teacher then guides them in creating an investigation
to answer those questions.



-

After students have collected data, they make
conclusions.

)

Teachers can then introduce the scientific concepts
that apply to what the students have discovered, or
continue the inquiry cycle.

-

The result is a high interest lesson that sticks with the
students for years to come.



Studerts follow the : = :
Ieader;; the teachen leachen chooses Free L nauuey

as Hhe entire class pes and defes| T | 7 Sl chocs
engages N ohe i dm:ilcige 3 and studeris *‘\'?P"'op-cs without
nquir 'bgeiher. : design productor| | reference +o ony
nquiry answer q_ues‘hons. Sﬁm. e o pad



Ask a

Question
Reflect
on the
process &
results

) Scientific GRS
Process

Analyze - > Make 3
the Data 4 : Hypothesis



/' communicating

{7

PROCESS SKILLS

observing
measuring
classitYing
ihferring

predicting




Pre Inquiry-Based Learning

Q1. In which materials can electricity flow ?

metal ion in delocalised electrons
fixed position move freely

— Conductor
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Q2. What is meaning of “Voltage”, “Electric current” or “Resistance”?

ELECTRIC CURRENT

The atoms
of metal elements

Free
electrons

Neutrons
Protons
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Electric Resistance

Electric Resistance
toms)

Electric
current

Super Conductor
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How to measure the electric current and voltage

Let’s read the scale of meters!
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Experiment & Gather data

e .’-‘m—_w-,_,
~ ~

Volt meter | €duquip-Macalaster

OR!







YS(IAE Try to connect the meters with the electrical circuit !
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Q3. What are there any relationship among “Voltage”, “Electric current” and “Resistant™?

Activity 2

( Potential
difference in volts )

Voltmeter
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Resistance
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R ( Resistance in ohms)

|1 ¢ Current in amperes )

<——Connecting wire
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Formula

Ohm's law :

V=IR | =

:u‘-r:
<

V. —— Voltage (V)

| — Current (A)

R — Resistance (Q)
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voltage?

| = (1/R) V (Ohm’s law)

Q : Why electric current is not proportion to

(current)
Voltmeter
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Asking Question

Why is every electrical appliances connected in parallel connection?

Instruction

1. Connect 2 bulbs in series connection, then measure the voltage
and electric current of each bulb.

2. Connect 2 bulbs in parallel connection, then measure the voltage
and electric current of each bulb.

3.Compare the brightness of bulbs between the case in 1. and 2.

4. Conclusion



Inquiry Activity In which circuit of bulbs are blighter? Why?

Let’s measure the electric current and the voltage !
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Introduction Industrialization == many problems
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Hydroelectric energy
Hydroelectric energy mears
onergy from moving wate:
Wate s flowing from & resesvoir 1
hydroslectric

& river through a
dam can Do used 10 Mmake POWeE

Biomass energy

Bicemass Is plant and animal
matter (0.Q. wood, straw,
sewape and waste food), or
trees grown for fuel

W can dum biomass to

Geothermal energy

Geothermal energy means the
natursl heat of the Eanh

Geothermal power statices use
heat from deep
10 geners slectricity,

Hydrogen fuel cells

Hydrogan fuel cells maie
“cleany’ electricity from
hydrogen gas.

They work like bateries, and
CHN POWET CAS OF Buser.

Sclar seargy mesns
eneegy from the sun,
The sun's ight and

Wave energy

heat can De captured

by solar panels and Waves are made when wind
turned into electricity blows across the sea,

Of Uted 10 Dadt water

The energy in waves can be
used to make electnoity by

new wehnology such as the
Pelarnis wave machiog,

Tidal energy
Every day, the tide at the seaside Qoos
in and out, 28 e sea fises and fall
Marine turbines can use this movement
10 genurste slectric power

It's Only Natural

See www. dti.govak/renewables /'
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Scientific Process

How can we
produce
electricity?

To find the
best way to
produce
electricity !




Principl of Motor_

Principle of Motor
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Hydro Power Generator







Wind-powered
generator!

Chose a solution

To find the best way in which electricity could be
produced as much as possible!

i
I Wind Power Generator




4. Hypothesis

m = | Gear: Big gear to wind-mills, small gear to moto?

"‘ Which combination
of gears could be
better to produced

electricity?




4. Hypothesis

What design of
Wind-mills could be
better to produced
electricity?
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Angle: Big angle is better?

Size: Large blades are better?

Shape: Many blades are better?
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4. Experiment

(Experiment & Gather Data)

Discussion
‘ among the group
5. Analize Data
" Make a repD

6. Draw a Conclusion

/. Reflect on the process & result




Presentation Time!

Present the results of your group based on DATA
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Experiment & Gather data
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How to make
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Battery charger
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TOPIC 2 : Solar Cells

How can we
produce
electricity?

Scientific Process

To find the
another way
to produce

electricity !



Solar Cells
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Pre Inquiry-Based Learning

Q1. In which materials can electricity flow ?

metal ion in delocalised electrons
fixed position move freely

— Conductor
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P/N Silicon and the Function of a PV Cell

Structure of Solar Cell _ Traces:
Sunlight: Conductors on cell surface

Energy (photons) knocks electrons loose collect electrons from N-layer
to move throughout crystal structure and distribute electrons to P-layer
Electron Flow:
Extra Electrons Through circuit, from N-layer to P-layer
/’T "\—\
th@ped '

extra electrons create
negative charge

1 L®

Free Electrons:
Pile up in N-layer and can
only move to P-layer
through circuit

P/N Bamef: Load:
Electfica"y neutfal,' Electrons passmg
allows electrons to through circuit

move from P-layer to do work
N-layer, but not back
Free Electrons:
In P-layer can be bumped
across P/N junction by
sunlight, attracting more
_ electrons through circuit
deficient electrons N o, -~ bad 7~ i SR o SRR
create positive charge - — — - — - — - — @—
@ Silicon Atom: 4 electrons in outer shell. Shares with other silicon atoms @ Phosphorus Atom: 5 electrons in outer shell. Shares with silicon atoms
to form a stable crystal bond of 8 electrons. to form a crystal bond of 8, plus one extra electron.

@ Boron Atom: 3 electrons in outer shell. Shares with silicon atoms to form © Electron: Knocked around by energy of sunlight; moves through circuit
a crystal bond of 7 electrons and 1 hole, readily attracting extra electrons. from N-layer to P-layer.






LED(Light Emitting Diode)




Benefits of LED

Structure of LED é

* o 1) Saving Energy
e N ﬂ\ 2) Long life
. sl I | I by 3) Low price
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band gap
(forbidden band)

valence band







4. Hypothesis

To find the best way
In which electricity
can be produced as
much as possible!
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Series connection Is better?

Larger angle against light is better?

Shorter distance Is better?

$




Experiment & Gather data




= 'mqvlp;mgcgla




~E -
$duquip-Macolaster

s




i*‘v"lr:l'!qtylmu

A VOoLTs
N DG







T

T \b?alht.r =







4. Experiment

(Experiment & Gather Data)

Discussion
‘ among the group
5. Analize Data
" Make a repD

6. Draw a Conclusion

/. Reflect on the process & result




Presentation Time!

Present the results of your group based on DATA



Composition of light
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Composition of light

RED (R)
YELLOW = =W-G-B MAGENTA =
R+B
YELLOW

BLUE (B)

ADDITIVE COLOR FILTERS

© Hal Byron Becker (HBB)

Three primary colours of light



Activity 3 Let’s make your own colours !
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