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Digital Learning Environment (DLE)

human component technological component
interrelationships between the two

Learning Management System Devices

g

Learning Community

g

Activities and resources

Systems and tools for collecting
data




Components of a DLE

' Technological component

e Learning Management System
Integrations for Mathematics

Tools for communication and
collaboration

Devices
Digital activities

Human component

e Teachers
e Students
e Tutors

Cisserva la sequente flngra |

Scrivi la formula che esprime
come varia l'area della figura al
wariare di c

puci cliccare sullicona per
visualizzare il grafco della

PN

-
-

Interrelationships (methodologies,
interactions...)

e Adaptive teaching and learning

e Automatic Formative Assessment
® Problem solving

e Collaborative learning




Components of a DLE




Integrated Digital
Learning Environment
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Technological components of a DLE for

]

E?syReading’ Font

a on trovare due punti per cul passa la retta. Due puntl infatti sono sufficient| per Identificare una retta

Easy
Reading
Font

) ’
a Virtual —

Automatic Learning Advaqed
Assessment . Cqmputlng
System Environment Environment
M~oius = ¥ Maple

| E\nufann:mlc 5 N

Web
Conference - =

System
5




Virtual Learning Environment

In this Section you will learn how fo:

* recognize simple models involving elementary functions Ccmpleﬂen ngress

¢ perform fransformations of graphs

e determine domains of functions F NOW
I O A A
[ ] Select yaur parn l".-:l The Course

Functions and models
LS

B Transc ript of the video Functions and models Completed

1.1 - INTRODUCTION

Lesson 1.1.1

1.2 - A CATALOGUE OF ELEMENTARY FUNCTIONS

Lesson 1.2.1 (Linear and Power Functions)

Lesson 1.2.2 (Exponential and Logarithmic Functions)

Lesson 1.2.3 (Trigonomefric Functions)
Your turn: Explore the following models related to topics explained in Lesson
1.2.2 .

Explore: Population growth

Explore: Richfer scale




Web conference tool

E Riunione

Video

w
DSBS S B 5¢ =T @ MI1OBpe o Rax 2 F B
~d Math ide (4
P £avontes > » = . S »
C Ter v C i - " v B | Elxx 00 3=
P MapleCloud (0fF) 14 U I
Inserisci il numero di persone nel pubblico e nella giuria e muovi gli slider per vedere come varia il risultato! -
¥ Expression
= Pubblico in studio: |1 persone  Giuria di esperti persone
L ! [} Partecipanti (2
Percentuale di voti del pubblico del primo concorrente.
¢ Inf log Percentuale di voti della giuria del secondo concorrente -
log. (@) sin{a) cos{a) * Ospitanti (1)
* Yoti totali primo concorrente: 49 = percentuale: 35 % § cedlio
an(a) L
(a) ) * Voti totali secondo concorre 91 = percentuale: |65
¥ Partecipanti (1)
L Frencesco
) —
(+) Concorrentel
> IIr &
7yt d
a (i
Jree |
Chat (Tutt)
P Calabus
P> Cammon Symbais
Rosalba : grazie
P Live Data Plots
< Alice + a voi, buon prosegul
Marinella
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Advanced Computing Environment (ACE)
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Advanced Computing Environment (ACE)




Automatic Assessment System

forwhich (1+k)xz —4ky—2 =0 is aline parallel

Find the value of k
to the x-axis.

R N F R S S S
g k= -
Question 3: Score 1/1 : !
Question type: Mathematica! Formula Write the equation of the sheaf of lines which corresponds to the value of k
2 2 that you have found.
Quali sono i vertici dellellisse di equazione 2 4 * _ 19 V E ) ] ] ) ) )
g 16 Correct Then, click on the P icon to visualize the graphic of the line and to check
El i i punti separati da ; “ - o
=nes Il 1 punt separsti as 7 that is belongs to the sheaf. &
Esempio: {0,1); {1,0); {1.1}) “
Your Answer: [0,4);(0,-4);{3,0);(-2,0) Equation Editor Preview
Correct Answer: (3,0); (-2,0); {0,4); (0,-4)
Comment: |
i, e 10
- b . . C
Question 4: Score 071 il sin(a) P f s !
oz
Your response Correct response
Trova lo zero della funzione Trova lo zero della funzione _ 1
u = ¥ 5
X T
f(x) = In(x=1) f(x) = In{x=1) I
N ) x ) Incorrect I

X= o ©% X= 2 Ada tiVit efres
o o% p y /‘m Refresh

Total grade: 0.0=1/1 =0%

-10 =5 0 %) 10

Comment:

| Immediate feedback

Question 5: Score 1/1

Question type: Maple-Graded V

Scrivi l'equazione della circonferenza di centro (0, 0) e raggio 3. Comect Algo rith m based q ueStiOnS

Comect Ammwer 20723 T -
o Open Math answers -




Automatic Assessment System

14

4, 44 o
a : 2
Is it correct or incorrect? 3) = (| bia B o
_ Correct response: b/a)”
It is correct. :
Use the symbol / to write a fraction. E.g.: a/b
It is incorrect.

Correct response:

It is incorrect.

1y —4
Thus the result is the following: [i) =(| 4 (]

Correct response: 4}"4 = | 255 @ o
Correct response: 256

Step-by-step SO lVing processes Use the symbol » to write an exponent. E.g.: 342

(_) — To simplify the power, we need to use the following property:

18



Automatic Assessment System

&9 A mountain spring constantly feeds a tank with 5 m3 of water each week. Today the tank
contains 160 m? of water and a village starts getting 9 m? of water each week.

Complete the following table with the number n of m? of water that the tank contains in
function of the number r of weeks, starting from today.

| T (weeks) H n (m? |
| 0 | 160 |
1 136 o
2 152 o
3 148 o
4 144 )

&P write an expression representing the number n of m? of water that remain in the tank, in
function of the numerb rof weeks.

n(t) = | 160-4t EE o

Correct response: 16@-4*t

After how many weeks will the tank be empty?

40 ]




Integrated virtual learning environment

% Explorative

(:/.w':' rify to have lear T R ‘ interactive
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Integrated virtual learning environment 21

0: Course information 1: Elementary Functions 2: Derivatives o \'\,‘\E
pC
9 - Interactive files
9 &, —- % |{ - Quiz
ans® - Forum
. o - Glossary
3: Integrals and Differential E.. 4: Descriptive Statistics 5: Probability and Distributions > SmeiSSion Of assignments
- Online meeting
md ©3 . S
OURCE®

RESO™ Static pages

- Pdf files

- Videos
- Podcast
- Url

6: Inferential Statistics 7: Linear Algebra 8: Derivatives of two variables...




Teaching and learning modalities in a DLE

Face-to-face | .==) Online

I5
T,
[

+ <>°®
Blended 7‘? Hybrid




Time of the activities in a DLE




Asynchronous activities

0000000




Functions of a DLE

Creating and managing courses and activities

LDelivering and displaying activities and resources

chisio, 2021)



Modelling interactions in a DLE

A
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Modelling interactions in a DLE

Creating and

Design of i
managing

the activities

Providing
feedback

Delivering and
displaying

+
.J.
l' .

Analyzing and
elaborating




Creating and

managing
-4 ~
e Static activity
/
Providing ey GEENR Delivering and
feedback | /| "€ACNET | el ' displaying
A,
\
\ Y
\

Analyzing and
elaborating { Collecting
€ - -

(Barana &
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Modelling interactions in a DLE

Creating and
managing

/7 ~
’ A N

Providing
feedback

_________ Delivering and
T, displaying

Interactive

activity

Analyzing and
elaborating

B T o o o o o o o



Outcomes of an integrated DLE

? To Create an %OC To Support
C Interactive Learning -—QC Collaborative

Environment Learning

To Promote
Formative
) Assessment

T




Example

Creating.and DLE:
JEZ U NN + LEARNING COMMUNITY:
’ N teachers and students

« TECHNOLOGIES: IWB,

Providing computers, LMS

e s integrated with an AAS |
J for Mathematics
Al Y : o INTERRELATIONSHIPS:
“ % I formative assessment,
3 room di jon
N . 3] Y classroom discussio
Y MODALITY: face-to-face
Analyzing and .
elaborating Collecting
p <=

a & Marchisio, 2022)




Example

Creating and DLE:
managing i

4 ~ « LEARNING COMMUNITY:
’ N teachers and students =
« TECHNOLOGIES: IWB, [
. computers, LMS _
Providing P ) /
o ne S integrated with an AAS
J for Mathematics
A « INTERRELATIONSHIPS:

AL R l :
Y \ P formative assessment,
v o classroom discussion

MODALITY: face-to-face

L

<
N~

Analyzing and

F elaborating

Collecting

N——
A
1
1

a & Marchisio, 2022)



Example

Creating and

managing
/7 \\\
7’
/ A |
Providin Deliveringand |
€ s [ ) > vering anc | g
feedback displaying
:. ,o:g}". .'-
A o ‘ I
| (..-‘ "' ]
\ et
\ iy
\ .‘-""-...-.....--.--I"..-.‘:y W P
Analyzing and .
yzing Collecting
elaborating
< — -

& Marchisio. 2022



Example

Creating and
7’ 7 \ \
N

o N N S T JaD
I Area= ((a+a)-(a+a)) e e ve e

Marchisio. 2022



ACTIVITY - PART 1

COMPONENTS:
v'Learning community:

v'Technologies:

v'"Methodologies/interactions:

MODALITY (face-to-face, blended, online, hybrid):

DIAGRAM OF THE INTERACTIONS:

WHAT OUTCOMES HAVE BEEN ACCOMPLISHED?

O To Create an Interactive Learning Environment
O To Support Collaborative Learning

0 To Promote Formative Assessment

e




Advantages of using a DLE

Practice community

Adaptive teaching

Vogliamo rappresentare sul piano cartesiano la retta di equazione y >

con trovare due punti per cul passa la retta. Due punti infatti sono sufficienti per identificare

Clicca su Verify per proseguire & disegnare la retta

Ora disegna la retta nel seguente piano cartesiano. Per tracciare la retta clicca su due punti del plano I

Automatic formative
assessment




Advantages of using a DLE

Learning Automatic and

community

Adaptive learning




Theoretical frameworks
to build







4 “A” in education

Human Rights Obligations in Education

v/ Acceptability
& Accessibility
# Adaptability

M| Availability







Characteristics of online resources
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Example: the Digital Math Training Project

\

—_________*

Nono problema

Accesso consentito dal 5 marze 2017
Il Prodetto Interno Lordo Ifaliane

——— Discussioni sul problema "Il Prodotto Interno Lorde Ifaliano”

Utilizza questo forum per confrontarti cen i compagni sulla
soluzione sul problema "Il Prodotto Interno Lordo Italiano”

Consegna "Il Prodotto Interne Lorde Italiane”

W
o

Avtovalutati! - Il Prodetto Interne Lorde Italiane

Il Prodotto Interno Lorde Italiano -

/

Accesso consenfito dal 15 marze 2017

-

Il PIL Italiano - mi




Example: the Digital Math Training Project

\

\

B

/

Nono problema

Accesso consentito dal 5 marze 2017

W
o

Il Prodetto Interno Lordo Ifaliane

Discussioni sul problema "Il Prodotto Interno Lorde Ifaliano”

Utilizza questo forum per confrontarti cen i compagni sulla
soluzione sul problema "Il Prodotto Interno Lordo Italiano”

Consegna il problema "Il Prodotto Interno Lordo Italiano"

Avtovalutati! - Il Prodotto Inferne Lordo Iraliano 4
Il Prodotto Interne Lordo Italiano - Soluzione proposta V]
Accesso consenfito dal 15 marze 2017

IL PIL Italiano - migliore soluzione cons
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Constructivist DLEs

knowledge construction

multiple perspectives

realistic and

Real-world problems

Interactive activities

Automatic assessment

vant contexts

ownership and voice

social

exXperience

multiple
modes of representation

encourage self-awareness



Engagement

mental investment people
make in learning

o
i
i
s
i
o
o
o



Engagement

7 Interactive Low socio-
technologies economic
status




Approaches to foster equity in Mathematics




Approaches to foster equity in Mathematics




ACTIVITY - PART 2

. to provide experience with the knowledge construction process

to provide experience in and appreciation of multiple perspectives

to embed learning in realistic and relevant contexts

to encourage ownership and voice in the learning process

to embed learning in social experience

to encourage the use of multiple modes of representation

NS A N

to encourage self-awareness in the knowledge construction process
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