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HAVE MOST OF OUR STUDENTS
LEARNING DISORDER IN LEARNING

PHYSICS?

e Remember how to Troubles to predict a
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If students have all these difficulties how could
we change our physics teaching approach in

order to support their learning and treat their
disorder? ‘N
' Active \V,- -

Testing “1 \ f\\
N\
Are students' cognitive difficulties a : ‘ MR 4\
consequence of our teaching methods and Q\ / ECongr/eg | \
approaches? (\. Abstract - /;xperlence \ \
Hypotheses ‘

"
:

Reflective
Observation

Have we really engaged our students in a
complete cognitive learning cycle as Zull
suggested to improve a meaningful learning? Zull, J. The Art of Changing the Brain. 2002




https://www.youtube.com/watc‘h?v=9Wb7v83k2Lc
COME PUO ESSERE COSI DIFFICILE?

https://www.youtube.com/watch?v=I8EUsZIVPco
How difficult can this be?



https://www.youtube.com/watch?v=9Wb7vS3k2Lc
https://www.youtube.com/watch?v=l8EUsZIVPco

Faculty members can be made
aware of the characteristics of
specific learning disabilities.
Such awareness thus provides
a theoretical frame of reference
that makes it possible to know
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In parallel, pathways can be
activated to investigate
well-being and difficulties of
students already enrolled in
university courses.
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The links are not correct ...

# N, UNIVERSITA
(g\ DEGLI STUDI
st/ DITRIESTE

Disturbi specifici
dell'Apprendim b > (DSA)

https://drive.google.com/file/d/1oU6VutHdr2

DkxuigZXIfMEdM3btrJJLS/view?usp=sharing

PROFESSIONAL DEVELOPMENT

#a ) UNIVERSITA
(Q, DEGLI STUDI
“Sioe’ DITRIESTE

Lo studente con diagnosi di DSA
(Disturbi specifici de!l'apprendimento)

all'Universita 4

e le procedure d'esame

https://drive.google.com/file/d/132aDY145xS4N-

Indicazioni per favorire la frequenza ai corsi
|
|

Q2826T20qTOBGjEpeTJ/view?usp=sharing

Video prepared for faculty’s professional development (Italian language)



PROFESSIONAL DEVELOPMENT

#%% UNIVERSITA
(f\ /\;) DEGLI STUDI
“52=¢/ DITRIESTE

Disturbi specifici

dell'Apprendim@ (DSA)

- - REGIONE AUTONOMA FRIVULI VENEZIA GIULA
Dott.ssa Isabella Lonciari :

o . iSTITUTO DI RICOVERO € CURA r
Dirigente pSICOlogO a CaraTTeRe sCienTiFico ‘
IRCCS Burlo Garofolo, Trieste Burlo Garofolo di Trieste X

https://stream.dia.units.it/video/UDSSIS/player.php?dir=UDSSIS&video=disturbispecificidellapprendimento.mp4



PROFESSIONAL DEVELOPMENT

m %) UNIVERSITA
DEGLI STUDI
DI TRIESTE

Lo studente con diagnosi di DSA
(Disturbi specifici%I'apprendimento)

all'Universita

Indicazioni per favorire la frequenza ai corsi
e le procedure d'esame

https://stream.dia.units.it/video/UDSSIS/player.php?dir=UDSSIS&video=studenticondiagnosidsa.mp4



The links are not correct ... TUTORING

/""%
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https://drive.google.com/file/d/1S2IDPrmFDN9

MNT3ev3pyUNdVHVacLA2E/view?usp=sharing https://drive.google.com/file/d/1PDBMCIr1KJ1V
JpYOShFRFCOZclc-ZwyZ/view?usp=sharing

Video prepared for encouraging students with Learning Disabilities through peers experiences -
(Italian language)

https://drive.google.com/file/d/11h4B0SqnmQcP0Zyf4Yb7Bt3f71u4f39H/view



TUTORING

w2 UNIVERSITA
f,@ﬂx DEGLI STUDI

%=,/ DITRIESTE

Essere studente universitario

con DSA

Una testimonianza

=N

https://stream.dia.units.it/video/UDSSIS/player.php?dir=UDSSIS&video=esserestudenteuniversitariodsal.mp4



TUTORING

& UNIVERSITA
; 3) DEGLI STUDI
DITRIESTE

Qme*ﬁ /

Essere studente universitario

con DSA

Una testimonianza

https://stream.dia.units.it/video/UDSSIS/player.php?dir=UDSSIS&video=esserestudenteuniversitariodsa2.mp4



SUPPORTING
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Guide for supporting students with learning disabilities (Italian language)

https://drive.google.com/file/d/1WcPb8zr_aPd8TuHNn48C8wr52XhbRUG55/view



SUPPORTING

a UNIVERSITA
o

Studenti con diagnosi di DSA
(Disturbi Specifici dell’Apprendimento)
all’Universita

Indicazioni per favorire
la frequenza ai corsi e le procedure d’esame

https://drive.google.com/file/d/1e GoyNXDT1FxG20gD0c9D8SIf4KctylLZ/view



VADEMECUM

Translating and
adapting to Italian
context the guide for
Academic Staff

http://www.learningsupportcentre.com/wp-
content/uploads/2014/10/Supporting-dyslexia-in-STEM.pdf

https://drive.google.com/file/d/1daD-3Gh56cHza0BHLXQNpjvbKdh4dYuW/view



An Institute of Physics guide | July 2013 VAD E M EC U M

Supporting STEM students
with dyslexia

A good practice guide for academic staff

https://learningsupportcentre.com/content/uploads/2024/10/Supporting-dyslexia-in-STEM.pdf
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The magnetic field

The magnetic dipole

Forces on charges in motion
Interaction of B field and currents
The sources of the magnetic field
The flux of magnetic field

The Faraday-Lenz Law
Electromagnetism

Alternate currents

Magnetic field at wire 2 from
current in wire 1:

I/
I l B = #() |
2nr
Electric Force on a length AL of wire 2:
current
F=LALB

Force per unit length in terms
of the currents:

Fo_
AL  2nar
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The 1dea of field lines to describe a magnetic field.

The 1dea that relative density of the field lines gives an indication
of the strength of the field at various points in the field.

The shape of the magnetic field around a bar magnetic.



1. that the lines of force show the direction of the force on a unit N
pole, but since there 1s no such thing as a unit N pole (or S pole
come to that) the statement 1s merely a convention to draw the
arrows from N to S.

e Field lines ... (no lines of force)
e Direction the magnetic dipole will assume .. (no force on a
N-pole)




Key concept in Magnetism

2. that the density of the lines of force indicates the strength of the
magnetic field. This is only partly true and rather misleading,
since the lines of force which I choose to draw are arbitrary. For
example on the diagram of the magnet , I chose to put the compass
at a particular point, say A, and follow it along to draw that line of
force, but I could also have put my compass on point B and drawn
another line there.




But drawing in more lines does not make the field any stronger.
However, it 1s true that because the same lines of force are denser at
the poles than at the sides of the magnet, the field strength at the poles
is greater than at the sides. Similarly, because the same lines of force
spread out as they leave the poles; the further away from the poles, the
weaker the field. The point 1s that the relative density of the lines of
force in a particular field 1s an indication of whether the field is stronger
yOr weaker at a particular point.
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A current in a wire creates a magnetic field.

The field 1s in the plane at right angles to the wire, and consists

of concentric circles with the wire as the centre.

3. The flux density 1s proportional to 1/a, where “a™ 1s the distance
from the wire.

4. The direction on the field lines can be remembered by the
diagram above.

5. The flux density is proportional to the size of the current.

[ 3%

Flux density — B field strength




The magnetic field lines
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The difference with electric field

Direction of field lines




e Sources of magnetic field

A ALY UL sk e

...........

..... . . . . TR ; .
' > '~~—~w-’.' - . ’ '. ',-.-'wlc' .‘ .
1 Y - ' -1
' N
- .‘ . - : - N -8

EE I Y

7

T P R PR O '
. YT o . Afiakay ' .

Current Loop of ‘Solenoid Bar Méﬁnét The Earth
in wire wire
Magnetic Field Sources



e Currents generating the B field It was a Danish physicist, Oersted, in 1820, who first noticed that a
compass needle placed near a wire carrying a current, moved: indicating
that the current in the wire created a magnetic field.

DIRECTION
OF FIELD
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Key concepts in Electromagnetism

e The “right-hand” rule

A convenient way to remember the direction of the field lines is to use
the right hand as shown:

Help to remember direction of field lines

Current
Field lines(



e The Biot-Savart law

e The fied in the solenoid

B= unl

\l

The magnetic
field is
concentrated
into a nearly
uniform field
in the center
of a long
solenoid. The
field outside
is weak and
divergent.

1.

-

3.

4.

The field is in a plane at right angles to the wire.
The lines of force are concentric circles with the wire as the centre.

Field of a long straight wire
carrying a current

/N

&>

The Flux density (field strength) drops off in the ratio 1/a where
“a” is the distance from the wire.

The field lines can be shown as anticlockwise if you are looking at
the end of the wire with the conventional current coming towards
you.



e The “right hand” rule




Key concepts in Electromagnetism

e The “right hand” rule l/ B




The Lorentz Force

Lorentz
force
F=1xB

electric
current

magnetic
field
B



Key concepts in Electromagnetism

e Motion in B fields ‘

s




e Forces on currents

-

Foire =I11%x B

I = current (in Amps)
B = magnetic field
= length of wire
(direction is the direction of the current)

Magnetic Fields Exert Forces on Currents

(a)

K KX XX XX
M XK KR K
X X X X X X X
X XX XX XX
X KK X XX

(b) I

XK XK KKK KK
X X X X X X X

A wire is perpendicular If the wire carries
to an externally created a current, the magnetic

magnetic field.

field will exert a force

on the moving charges,

causing a deflection of
the wire.

(©) l/k
[ ¢

i ™ el
XJ \ The right-hand rule

G \ for forces applies.
\
\

!77‘7 =] point in the direction

2 of the current.
| “
A

B

wire

ool

Your thumb should

=ILB

Magnitude of the force on a current segment
of length L perpendicular to a magnetic field



e Torques on loops

Incident ' urrent Lorentz force'A
—

Magnetic

Incident
y Magnetic

X .
Lorentz/' " Field

Force (a)




The Faraday - Lenz law

If you try to increase the flux
through a loop, the induced
field will oppose that increase!

v
o=

N

N4

B

induced

If you try to decrease the flux
through a loop, the induced
field will replace that decrease!

induced



Lenz law

Galvanometer

The Faraday

Stationary

Ve

W/
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Q




Key concepts in Electromagnetism

e The Faraday - Lenz law

Loopd on




Key concepts in Electromagnetism

e Generation of alternating currents




To acquire familiarity with basic magnetic phenomena.

To develop a dipole model of magnetism, analogous to the charge model of
electricity, that allows students to understand and reason about basic magnetic
phenomena.

To learn the magnetic fields due to currents in wires, loops, and solenoids.
To study the motion of charged particles in magnetic fields.

To understand the magnetic forces and torques on current loops.

To connect the theory of electromagnetism to the phenomena of permanent
magnets.

To connect the variation of magnetic flux with Electromotive force

To understand the alternate currents
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Figure 1.An example of the concept network of 55 nodes made by one pre-service student (redrawn
and translated for clarity). The nodes with bolded borders are different facets (force, energy and
sourcefacets, I-III respectively) of field concept. Note that fourth facet (dynamic, IV) is also shown but
not considered further here.

\ 42 Electric equivalence
| In a conducting body

30 Potential of
8 conducting body




Table 1. Examples of concepts and other conceptual elements appearing in concept networks and as

they are classified as force, energy and sourcebased classes. Only some most central concepts and
conceptual elements out of all 121 ones found in the 12 networks are listed.

Force facet Energy facet Source facet

Force Work Electric charge Q
Coulomb’s law Work done to move a charge Millikan’s experiment
Coulomb’s experiment Energy conservation Charge distribution
Gravitation law (analogy) Potential energy V Gauss’s law

Field-line experiment Electric potential U Electric flux density D
Electric dipole (force on) E=-grad U Electric flux

Point charge (force on) Equipotential surface (exp.) Electric current I
Homogeneous field Voltage Electric current density

Electric force F=gE
Electrostatic equilibrium
Torque

Force/torque between magnets
Ampere’s law

Ampere’s experiment
Lorentz’s force

Work done to rotate a coil
Magnetic potential energy
electromotive force (e.m.f.)
Power related to induction
B as non-conservative field
Resonance circuit (exp)
Energy in resonance circuit

Magnetic dipole moment
Ampere and Laplace law
Biot-Savart law
Biot-Savart experiment
Ampere’s circuital law
Ampere’s circ. law (model)
Current element

M. Nousiainen, 2017




Field lines and magnetic forces

How to generate a magnetic field in a permanent magnet?

The right hand rule - it is just a convention ... for the field or for the current?
The field could be generated by solenoids or magnets only ..

| is a vector?

The motions of particles in B field are always/only circular?
Misconceptions on torques as vectors

Magnetic flux and variation of magnetic flux in time

Electromotive force and currents
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Non solo formule

Analisi e costruzione della prova interdisciplinare di
Matematica e Fisica per [Esame di Maturita


https://drive.google.com/file/d/156cR4r5O3024X78u6WGM6fwFgt3scgeK/view?usp=sharing
https://drive.google.com/file/d/156cR4r5O3024X78u6WGM6fwFgt3scgeK/view?usp=sharing

problematica fisica, sia una limitazione della r

1l cambiamento concettuale richiesto per affrontare la nuova prova interdisciplinare di matematica
e fisica nell'Esame di Maturita intredotta con il decrete ministeriale 769 (2018), non & state ancora
del tutto messo in atto nell'azione didattica da parte dei docenti che devono preparare i loro studenti
ad affrontare il pil temuto dei temi. Sono da evitare infatti sia, come spesso & consuetudine, una mera
applicazione strumentale della matematica confinata alla riscluzione procedurale di una situazione

iscluzione dei problemi fisici al loro puro 'risultato’

matematice, non sviluppando la competenza argomentativa nell'attribuire senso fisico ai medesimi
risultati.
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L‘attenzione ¢ stata fecalizzata sulla costruzicne delle prove, calibrate nelle richieste,
nell‘uso del formalismo, nella rappresentazione del fenomeno secondo i diversi linguaggi
disciplinari tra loro opportunamente integrati; questo al fine di offrire allo studente la
possibilita di incontrare e affrontare la pluralita dei significati che si possono evincere da
una corretta interpretazione e dalle diverse traduzioni della medesima realta fisica.

La




£ stato proposto a cinque classi quinte (per un totale di 110 studenti) del lices scientifico G. Oberdan
di Trieste un percorso sulle simulazioni in preparazione all'esame di Stato che avesse come scopo
l'integrazione tra le due discipline. L'attivita prevista ha coinvolto le dassi dalle 5 alle 6 ore curricolari

in presenza tra gennaio e fedbraio del 2020.

Nella fase di somministrazione gli studenti sono stati guidati nella

risoluzione del problema della spira metallica in un campo magnetico.
D lo i del pi @ stata posta particolare attenzione ai
I I l ‘ linguaggi disciplinari, sia matematico sia fisico, cercando di integrarli il piQ

possibile nell'ottica di argomentare i risultati sia dal punto di vista di

entrambe le discipline. Particolare attenzione & stata data alla descrizione

della situazi fisica p che, se non & correttamente compresa
in %

non pud essere rappr
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1l secondo problema
proposto aveva le
stesse caratteristiche
organizzative del
testo, la stessa
tipologia di difficolta
e gli stessi obiettivi
concettuali. Gli
studenti sono stati
lasciati autonomi
nello svolgimento del
problema,
utilizzando anche gli
appunti a loro
disposizione. Al
termine della
somministrazione &
stato corretto e
commentato il
problema cercando
di mettere in risalto i
nodi risolutivi,
I'accettabilita delle
argomentazioni
matematiche e
fisiche e la
potenzialita di
integrazione delle
discipline che il
problema voleva
evidenziare.
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L’analisi delle prove scmministrate ha offerto
poi uno strumento per individuare le difficolta
principali e identificare i nodi concettuali meno
consolidati sia di tipo matematico che fisico.

Sono state corrette le prove
i ate agli i e svolte
da loro autonomamente come prova
di simulazione. Gli errori sono stati
raccolti e organizzati individuando

quali competenze disciplinari

fisica erano meno sviluppate o

- g studenti

hanno menc
familiarita con fa
notaziene pil usata in
6" fisica d®/dt, rispetto a
quella matematica @'(t)

Q

a
/s’ - ke funzioni richieste vengono
seritte utilizzando parametri non
richiesti/presenti nella descrizione
fenomenc

- viene effettuata una sostituzione dei
valor numend lxidove non viene
richiesta (ad esempio guandc si chiede
¢i scrivere una funzione) e per di pid
s0nza unitd di misura

Q\'\e - gif studenti sono

4> abituat o6 indicare i

&v' fNusso di B con la notazione

<> @(8), che non viene poi

é’ riconosciuta neila notazione

& D(N,t) che esprime 1l flusso in
f funzicne del numerc di spire e del
Q tempo
g - gli stugenti non riescono a
raporesentare Je grandezze fisiche

come funzioni di aitre grandezze ma
sclamente come semplic valori, con

C difficolta di eff la
derivata di una funzione che esprime una
grandezza fisica

concettuali.

- Ia legge fisica viene riportata come
scritta nel testo o come & stata imparata
@ non viene contestuaizzats nella
situazione fisica propasta (non viene
detto adequatamente perché vale la
legge in quel contesto)

- vengeno utilizzate neffe W
argomentazioni riferimenti 3 leggi g
fisiche che non cerrispandono alla
fenomencloga cescritta &

- non viene attribuito alcun é
significate fisica all'utilizzo
della derivata Gdh

- sl gsserva una certa confusione tra
fern MEDIA (4@/At) e fon ISTANTANEA
{ddjar): incapacitd di riconoscere quale
delle due usare e in quale contesto

- non & chiara la differenza tra
superficie e vettore superficie

- viene confusa la varazione della
superfice della spira con I'angolo di
rotazione

- non risulta chiaro quale sa il &
numero di inee di forza del §

o &
- non & chiara la differenzg, B
tra campo magnetico

costante e uniform,

wov

trasversali alla matematica e alla

segnalavano la presenza di difficolta
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(sull'argomento delle derivate) e gli esiti della prova di simulazione. Anche chi aveva
raggiunto valutazioni molto alte ha evidenziato alcune tra le difficolta individuate.
Sicuramente un approccio didattico in matematica che favorisca I'integrazione degli usi

E stato fatto un confronto tra il livello degli apprendimenti degli studenti in matematica g

della variabile (secondo il modello per esempio delle 3UV “) probabilmente supporterebbe
I'integrazione disciplinare come richiesto in una prova interdisciplinare per I'Esame di

Maturita.
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