
Lesson Plan
The electric current

Subject: Physics

Teacher: Prof.ssa Tringali Emanuela

Language:   30% L1 – 70% L2 Level B1/B2 CEFR

Class: 5 Liceo Classico Level: high school

Age Group: 18/19 years old.

Place: classroom, physics laboratory  and  multimedial laboratory

Principal abilities to develop: listening, reading, speaking and writing

Materials: Computer, LIM, informatic laboratory, physical  instruments, instructions
worksheet.

Time: 2,5 h lesson + 1,5 h  homework + 3 h assignment before, during and after the lesson

Double focus: foreign language and  disciplinary content



Abstract
Electricity is part of our daily lives and now we can not do without it.

Electricity can seem a mysterious or magical force because it is responsible for sometimes

terrifying  events during a thunderstorm. 

In this lesson, students use the resources to explore the various aspects of electricity,

acquire the electric current meaning and apply the Ohm's laws.

It also becomes important to eradicate some misunderstanding and help students gain a

sense of what is abstract (voltage, current) and what is real (electric charge)  reinforcing

learning with practical demonstration or simulation software.

It is the charge which is "real," while the current is a rate; a flow; an abstract concept.



LEARNING OUTCOMES
What learners will be able to do at the end of the lesson

- Understand  the concept of electric circuit and its related features

- Distinguish between parallel circuit and series circuit

- Know  the devices of elementary  circuit  (battery, switch, light bulb, resistances, capacitors, instruments)

- Know  the electric current and Ohm's laws

- Understand the influence of a resistor in the circuits

- Understand the factors from a resistance depends

- Describe how and why the electrons move in the circuit

- Classify information

- Engage in visual matching between concepts and images successfully

- Form groups and communicate theirs ideas inside the group

- Understand instructions

- Connect the circuits

- Read instruments and collect data

- Fill in a data table 

- Draw a graph

- Interpret visual information

- Use scientific language 

- Ask and respond to wh- questions about their work

- Solve problems

- Use a class vocabulary record of new words and concepts 

- Write a report



Strategies Before

  Use of vocabulary;
  Recall pre-requisites;
  Cognitive–maps
  You tube videos;
  PowerPoint presentation;
  Teamwork.



Strategies during/after
Task based learning

Pre-task: Introduction to topic and task by teacher.

Task cycle: Students execute the experiment and
organize the data by group work.

Planning: Students prepare a written report to obtain a
feedback from the teacher and from the class.

Post task: Knowledge of content. Improved written and
oral language. ESP language. Building a personal
dictionary



Learning Strategies
Memory: Creating mental linkages, Associating/elaborating. Placing new words into context.

Semantic mapping. Using keywords Reviewing well. Structured reviewing.  Employing
action. Using physical response or sensation.

Cognitive: Receiving messages. Getting the idea quickly. Using resources for receiving
messages. Reasoning deductively.  Formally practicing with writing systems.
Recognizing and using formulas and patterns.  Translating. Transferring. Creating
structure for input and output. Analyzing and reasoning. Analyzing expressions.
Analyzing contrastively. Recombining. Taking notes.  Taking notes. Summarizing.
Highlighting.

Compensative: Guessing Intelligently. Using linguistic clues. Using other clues. Overcoming
limitations in writing. Switching to the mother tongue. Getting help. Selecting the topic.
Using mime or gesture. Coining words. Using a circumlocution or synonym.  Adjusting or
approximating the message. Avoiding communication partially or totally.

Social: Asking questions. Asking for clarification or verification. Asking for correction.
Cooperating with others. Cooperating with peers and teacher.

Metacognitive: Planning. Monitoring. Evaluating. Organizing. Centering your learning.
Overviewing and linking with already known material. Paying attention. Setting goals and
objectives.

Affective: Lowering anxiety. Using progressive relaxation. Making positive statements.



Notes for teacher

Language of learning
- key  words: wires, conductor, insulator, battery, voltage, Coulomb, Volt, Ampere, Ohm, Farad, alligator clip, switch, open

circuit, closed circuit, series circuit, parallel circuit, light bulb, ammeter.

Language for learning
- asking each other questions:

what do you know about...?  -  can you tell me something about……?

Language through learning
- distinguish language needed to carry out activities:  circuit, current, potential difference…..

- classifying: the different electric circuits are........

- comparing and contrasting: explain the purpose of conductors and insulators in various practical applications.

- other: how do you spell.....? What does...... mean?

- retain language revised by both the teachers and the learners.

- make use of peer explanations: communicate with other groups or individuals to compare the results of a common
investigation. 

- record, predict and learn new words which arise from activities.



Scaffolding Tips
Language for the teacher
- settle down quickly please, let's get started

- let's just recap on what we did the other day

- what do you know about...?

- can you tell me something about ....?

- read out loud

- don't forget to write a note about the information your partner gives you

- don't panic

- find a partner to work with you - is that clear?

- you've worked well today

- good job.

Language for the learners
- I think ………….. because .....

- I don't think so because ....

- I don't know

- can you help us?

- In a circuit, there are some component like ...



DiagnosticTest 

1. The smallest part of something is:
An electron
A proton
An atom

2. You need electricity to do many things, but you do not
need it to:

Watch t.v.
Read a book
Start a car

3. This part of the atom has no charge and is part of the
nucleus:

electron
neutron
proton

4. This part of the atom is part of the nucleus and it has a
positive charge:

neutron
electron
proton

5. This part of the atom is very small and moves around
outside the nucleus:

neutron
electron
proton

6. Objects that have the same charge:
repel
attract
magnetize

7. Objects that have no charge are attracted to:
objects with no charge
only objects with a positive charge
all charged objects

8. When electrons repell from each other causeing a flow
of electrons, it is called:

electrical current
circuit
attraction

9. The path the electrons flow through is the:
circuit
battery
electrical current

10. One source of electricity you can use to power a
flashlight is made by a:

generator
battery
atom
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ELECTRICITY
Origin and history of electricity
Build your vocabulary
The electric current and its cause
The direction of the current
Direct and alternating current
The resistance
The Ohm's laws
Joule effect
Electric Power
Circuits
The risk of electric current 



Where does electricity come from?

The electricity bases reside in the structure of the atom. Electrons are
bound in their orbit by attraction of protons, but electrons in the outer
band can become free of their orbit by some external forces. These are
called free electrons, which move from one atom to an other close and
produce electron flow.



The history of electricity
 After the vision of this video you can build the vocabulary of electricity.



Build your vocabulary

New English words Meaning



What is electric current?
Like a river current is the flow of water molecules, electrical current is the flow of

charged particles.

Electric current is a measure of the rate of flow of electron through a conductor.
      

                                        I = current (A)

                                       Q = charge (C)

                                        t = time taken (s)

S.I. unit is Amperes (A)             The measuring instrument is the  ammeter or multimeter



Which is the cause of electrical current?
The force required to make current flow through a conductor is called voltage or potencial
difference. 

In this picture, the first element has more positive charges, so it has higher potential. 
The second element has charges that are more negative so it has lower potential. 
The difference between two points is called potential difference.
Electromotive force means the force which makes current continuously flows through a
conductor. 
This force can be generated from power generator, battery, flashlight battery and fuel cell, etc.
Volt (V) is the unit of measurement used for voltage, potential, and electromotive force. 
One volt means a force which makes current of one amp move through a resistance of one ohm.
The instrument used to measure voltage, difference potential or electromotive force is called
voltmeter.



Conventional current direction

The direction of an electric current is by convention the direction
in which a positive charge would move. Thus, the current in
the external circuit is directed away from the positive to the
negative terminal of the battery. Electrons would actually move
through the wires in the opposite direction.

But while electrons are the charge carriers in metal wires, the
charge carriers in other circuits can be positive charges,
negative charges or both. In fact, the charge carriers in
semiconductors, street lamps and fluorescent lamps are
simultaneously both positive and negative charges traveling in
opposite directions.



Direct current
Direct current (DC) is electrical current which flows consistently in one direction.
The current that flows in a flashlight or another appliance running on batteries
is direct current.
We could reverse the polarity of the battery by switching the contacts (wires)
and the current would flow in the opposite direction and the bulb would still light.  
Either way the battery is connected to the circuit, current can only flow in one direction.

Alternating Current (AC) is a type of electric current in which the direction of the flow
of electrons switches back and forth at regular intervals or cycles.
This is done with any type of AC current/voltage source.
The electrical current in our homes is alternating current.
The direction of current is switching back and forth 50 or 60 times each second
(frequency of 50 Hz in Europe, 60 Hz in U.S.).

 

Alternating current



Direct and Alternating current
Comparison chart

Direct current
Thomas Edison

Alternating current
Nikola Tesla

Amount of energy that can be carried Voltage of D.C. cannot travel very far
until it begins to lose energy

Safe to transfer over longer city
distances and can provide more

power

Cause of the direction of flow of
electrons

Steady magnetism along the wire Rotating magnet along the wire

Frequency Zero Hz 50 Hz or 60 hz depending upon the
country

Direction and magnitude It flows constantly in one direction in
the circuit

It is the current of magnitude varying
with time

Flow of electrons Electrons move steadily in one
direction or 'forward'.

Electrons keep switching directions -
forward and backward.

Obtained from Cell or Battery A.C. generator and mains

Passive parameters Resistance only Impedance

Power factor It is always 1 Lies between 0 and 1

Types Pure and pulsating Sinusoidal, trapezoidal, triangolar,
square



 Capacitor and Capacitance 
The Capacitor is a passive electrical component with two terminals that store
electromagnetic energy in the form of an electric field. Terminals are connected to two
conductive plates that have a dielectric material between them. The capacitor stores
electric charge on its conductive plates. The charged plates separated by the dielectric
create an electric field. 
The capacitor was invented by Ewald Georg von Kleist

Capacitance is the ability of an object to store electric charge and is defined as the ratio of
the electric charge Q on each conductor to the potential difference V between them.

The unit of capacitance in the International Sistem of Unit (SI) is the farad (F)



 Resistor and Resistance

Resistance is a property of a material to oppose the flow of electric current.
All materials offer resistance to the flow of charges.
Resistance increases with an increase of length or an decrease of cross-section of a material.
The unit of measurement for resistance is ohms (Ω). The resistance of one ohm means a
conductor allows a current of one amp to flow with a voltage of one volt.
Resistor is an electrical circuit component with a fixed or variable resistance that is used to
control current through the element.

All materials are different in allowing electrons flow.
Conductors allow many electrons to flow freely through them.
Insulators doesn't allow electrons to flow easily through them.
Semiconductors have characteristics of both conductors and insulators. They allow electrons to
move while being able to control flow.

The instrument used to measure resistence is called test-meter or multimeter.

The multimiter measure current, voltage and resistence.

The resistance of conductor depends on two main factors:

1.Types of material

2.Temperature of material



First Ohm's law

The potential difference (voltage) across an

ideal conductor is proportional to the current through it.

The constant of proportionality is called the "resistance", R.

Ohm's Law is given by:



 Second Ohm's law

This law describes the values that influence at the electric resistance
of a conductor, as described below:

“The resistance ( R ) of a homogeneous conductor of constant
transversal section is directly proportional to its length and is
inversely proportional to the area of its transversal section.

Mathematically we have

where:

ρ = resistivity, depends on the material

of the conductor and its temperature.

ℓ = width of the conductor.

A = area of the transversal section.



Is resistance good or bad?
Write positive and negative aspects of resistance.

good bad



Is resistance good or bad?
Write positive and negative aspects of resistance.

good bad

- The resistance allows us to use electricity
for heat and light, in fact the heat that is
generated from electric heaters or the light
that we get from light bulbs is due to
resistance. 
In a light bulb, the electricity flowing
through the filament, or the tiny wires inside
the bulb, cause them to glow white hot. If
all the oxygen were not removed from
inside the bulb, the wires would burn up.

- The resistance gives us a way to shield
ourselves from the harmful energy of
electricity. 

- If we are trying to transmit electricity from
one place to another through a conductor,
resistance is undesirable in the conductor.

- Resistance causes some of the electrical
energy to turn into heat so some electrical
energy is lost along the way.



Questions
1) Two wires - A and B - with circular cross-sections have identical lengths and are made of

the same material. Yet, wire A has four times the resistance of wire B. How many times
greater is the diameter of wire B than wire A?

2) Determine the resistance of 10 meter of copper wire that have a diameter of 0,2 cm.

3) Resistivity of a wire depends on

a) Material

b) None of the above

c) Lenght

d) Cross section area

4) Ampere x second could be the unit of

a) energy

b) charge

c) momentum

d) mass
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Joule effect
When the electric current circulates in a wire, the particles that

are in movement end up hitting the other parts of the conductor
that are in rest, causing a kinetic energy variation that will
generate a heating effect. This heating effect is named Joule
effect.

The heating at the wire can be calculated by Joule’s law that
expresses the relationship between heat generated in a
conductor and current flow, resistance and  time.

Q = i² R t
Where:

i = current intensity

R = conductor resistance

t = time during which the current flows through the conductor



Electric Power

The electric power is the rate, per unit time,  at which
electrical energy is transferred by an electric circuit.

P = V I
Power = Voltage x Current

The unit of measure is the watt (W), which represents the amount of joules by second (J/s).

Power dissipated in a resistor R

javascript:var%20cal=pcal()
javascript:var%20cal=vcal()
javascript:var%20cal=ical()


What is an electric circuit?
An electric circuit is simply a closed loop made up of conductor wires

and electrical components through which charges can continuously
move. 

The electrons must have a voltage source to create their movement
and, of course, they need a path in which to travel.

This path must be complete from the EMF source, through the other
components and then back to the EMF source.

Interrupted circuits are called open circuits.

An electric current flows only

when there is:

- a source of electrical energy

- a closed electric circuit connecting wires



Types of electric circuits

The flow of charge through the wires
of a circuit can be compared to the
flow of cars along a tollway system
There are two types of circuits:

Series circuits and parallel circuits

A Series Circuit connects the components one after the other
and forms a single loop. A break in any part of a series circuit
stops the flow of current in the whole electric circuit.

A Parallel Circuit divides into two or more branches. The current
divides and flows through each parallel branch. If a component
breaks or is removed, the other components remain on.



Series circuits
In a series circuit the current must flow
one device to get to the next device.
This means that the rate of current flow
through all devices is the same, 
The voltage across each device
depends on:
 the resistance of each device;
 the current flowing through the circuit.
When adding more compoonents in a
serie circuit, the current flow decreases,
if the applied voltage remains constant.



Parallel circuits
In a parallel circuit, each device is directly
connected to the power source. 
This means that each device receives the
same voltage. 
The amount of current flowing through
each device depend on the resistance of
the particular device. 
If devices are added to the power source
in parallel configuration, the current flow
from the power source increases.



Comparison between series and
parallel circuits

Series Circuit Parallel Circuit

Differences Similarities Differences

 One pathway.
 Current is the

same anywhere
in the circuit.

 Voltage shared
in ratio to
resistance.

 Resistance adds
up

 - draws less
current 

 - battery lasts
longer.

 One bulb fuses
circuit
incomplete.
 Brightness of

bulb less
because P= V I.

Converts electrical
energy into light,

heat, sound, etc...

 Two or more
pathways.

 Current splits,
passes through
different
branches.

 -  adds up again.
 Voltage across

each pathway
equals supply
voltage.

 Total resistance
less than the
least resistance.

 - current drawn is
less

 - battery life short
 One bulb fuses,

the others still
go.

 Brightness of
bulbs more.



Electric circuits crossword
1 2 3

4

5 6

7

8

9

10 11 12 13

14 15 16

17

18

19

Across
4 A safety device that break a circuit when too much current is
flowing.
5 The unit that resistance is measured in….
7 A switch that open a circuit when too much current is flowing.
8 An electric discharge from the sky to the ground during a
storm.
12 The unit that current is measured in (for short).
15 A device that resists the flow of electricity in a circuit. 
17 A material that doesn't conduct electricity well.
18 A device that will open or close a circuit.
19 The flow of electrons through a material is called
electric……

Down
1 The charge on a proton. 
2 The charge on an electron. 
3 A type of circuit where current by passes most resistance
and large, dangerous currents flow. (5)
6 A circuit with only one path through which electrons flow. 
9 A voltage supply used in flashlights and many toys. 

 10   Electricity is the movement of ………... through a conductor.)
11A path through which electric current flows. 
13 A circuit with more than one path through which
electrons can flow. 
14 A material that conducts electricity will. 
16 Kind of electricity resulting from a build up of charged
particles. 



Conceptual map





Jigsaw activity

Instructions:

1.Divide the text in five parts

2.Divide the class in groups of five students: A, B, C, D, E

3.Assign the same part of text to the A’s, B’s, C’s, D’s and E's  of each group

4.Read the texts

5.Who has the same text have to compare what he has understand with the other
students 

6.Return to the initial groups to share with other components about the meaning
and the content of own part of the text

7.One student for each group exposes to the class the content of the whole
assigned text.



Current involved in electric shock
The primary variable for determining the severity of electric shock is the electric current 

which passes through the body. This current is of course dependent upon the voltage 
and the resistance of the path it follows through the body.

One instructive example of the nature of voltage is the fact that a bird can sit on a high-
voltage wire without harm, since both of its feet are at the same voltage. You can also
see that the bird is not "grounded" -- you will not be shocked by touching a high voltage
if there is no path for the current to reach the Earth or a different voltage point. Typically
if you touch a 120 volt circuit with one hand, you can escape serious shock if you have
insulating shoes which prevent a low-resistance path to ground. This fact has led to the
common "hand-in-the-pocket" practice for engineers and electrical workers. If you keep
one hand in your pocket when touching a circuit which might provide a shock, you are
less likely to have the kind of path to ground which will result in a serious shock.



Current involved in electric shock
The electric current in amperes is the most important physiological varible which
determines the severity of an electric shock. However, this current is in turn determined by
the driving voltage and the resistance of the path which the current follows through the
body. 
One difficulty in establishing the conditions for electrical safety is that a voltage which
produces only a mild tingling sensation under one circumstance can be a lethal shock
hazard under other conditions.

Will the 120 volt common household voltage produce a dangerous shock?
It depends!

If your body resistance is 100,000 ohms, then the current which would flow would be:

But if you have just played a couple of sets of tennis, are sweaty and barefoot, then your
resistance to ground might be as low as 1000 ohms. Then the current would be:

The severity of shock from a given source will depend upon its path
through your body.



Shock physiological effect

Electric Current 
(1 second contact)

Physiological Effect Voltage required to produce the current
with assumed body resistance:

1mA Threshold of feeling, tingling
sensation.

100 V 1 V

5mA Accepted as maximum
harmless current

500 V 5 V

10-20 mA Beginning of sustained
muscular contraction ("Can't
let go" current.)

1000 V 10 V

100-300 mA Ventricular fibrillation, fatal if
continued. Respiratory
function continues.

10000 V 100 V

6A Sustained ventricular
contraction followed by
normal heart rythm.
(defibrillation).
 Temporary respiratory
paralysis and possibly
burns.

600000 V 6000 V



Questions 
to verify the degree of linguistic enhancement 

1. Deal about the importance of the electrical current in

everyday life considering a relevant example.

2.Considering the risk of electrical current for the human

health, fill in a list of safety precautions and

recommendations to employ in your home.

3. Write a story about an electron’s journey through a circuit

and specify which type of circuits it is travelling through. 



Laboratory activities
and formative evaluation

The learning unit is based on a laboratory experiment
"Demonstration and verification of the second law of
Ohm".

After the introduction of the teacher, the students are
divided into groups and perform the experiment.

Students have a "worksheet" with instructions and must
carry out the measures as described, filling of the data
tables.

This activity will allow students to reinforce the four skills:

writing, listening, reading and speaking.



Material Resistivity

(ohm•meter)

Silver 1.59 x 10-8

Copper 1.7 x 10-8

Gold 2.2 x 10-8

Aluminum 2.8 x 10-8

Tungsten 5.6 x 10-8

Iron 10 x 10-8

Platinum 11 x 10-8

Lead 22 x 10-8

Nichrome 150 x 10-8

Carbon 3.5 x 10-5

Polystyrene 107 - 1011

Polyethylene 108 - 109

Glass 1010 - 1014

Hard Rubber 1013



Evaluation grid

SCORE DESCRIPTORS

1 – 2 – 3 
Unsatisfactory

Student shows no knowledge of the subject and
specific vocabulary.

4 – 5
Almost
satisfactory

Student is lacking necessary background knowledge
and uses specific vocabulary wrongly.

6 
Satisfactory

Student has essential knowledge of the subject. 
He uses specific vocabulary correctly.

7 – 8
Good 

Student shows a complete knowledge of the subject.
He properly uses specific vocabulary.

9 – 10
Excellent   

Student shows a complete and thorough knowledge of
the subject.



Web references

https://www.teachingenglish.org
www.academia.edu
www.aeclil.net
www.indire.it/progetto/clil-content-and-language-integrated-learning
www.miurambientelingue.it/
http://www.languages.dk/archive/pools-m/manuals/final/taskuk.pdf

TextBook
Le traiettorie della fisica 3;  autore  Amaldi; editore  Zanichelli

http://www.languages.dk/archive/pools-m/manuals/final/taskuk.pdf


Thanks for your attention (?)

Emanuela Tringali 
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