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Introduction

1.1. The ASYMPTOTE Idea
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Motivation & Background

* COVID-19 pandemic

,Emergency Remote Teaching (ERT)“
(Hodges et al., 2020)

e Teachers facing lack of technical training

(Barlovits et al., 2021) / \
* Increased use of basic reproduction tasks & ERT and its challenges:

lack of feedback (Barlovits, 2021; Drijvers et - Technique & application

al. 2021) - Diagnosis & support

- No personal contact
- Reproduction tasks

(Aldon et al., 2021; Barlovits et al., 2021;
Drijvers et al. 2021)

N /
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Motivation & Background

* COVID-19 pandemic

,Emergency Remote Teaching (ERT)“
(Hodges et al., 2020)

e Teachers facing lack of technical training
(Barlovits et al., 2021)

* Increased use of basic reproduction tasks &
lack of feedback (Barlovits, 2021; Drijvers et
al. 2021)

* MCM@Home concepts

*  First concept for using MathCityMap for
online teaching & learning

/ERT and its challenges: \

- Technique & application
- Diagnosis & support

- No personal contact

- Reproduction tasks

N

(Aldon et al., 2021; Barlovits et al., 2021;
Drijvers et al. 2021)

MCM

(Ludwig & Jablonski, 2021)

MCM@Home

(Barlovits et al., 2021)

/
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Motivation & Background

* COVID-19 pandemic MCM

»Emergency Remote Teaching (ERT)" (Ludwig & Jablonski, 2021)
(Hodges et al., 2020)

e Teachers facing lack of technical training

(Barlovits et al., 2021) / \
* Increased use of basic reproduction tasks & ERT and its challenges:
lack of feedback (Barlovits, 2021; Drijvers et - Technique & application MCM@Home
al. 2021) - Diagnosis & support
- No personal contact (Barlovits et al., 2021)
° MCM@Home COnceptS - Reproduction tasks

*  First concept for using MathCityMap for

online teaching & learnin
g g (Aldon et al., 2021; Barlovits et al., 2021;
Drijvers et al. 2021)

« ASYMPTOTE-Projekt /" ASYMPTOTE )
\ / - Complete distance learning

- "Blended Learning"

- Homework

- Exam preparation

* Consideration of criteria for the
development of online learning platforms
(Salmon, 2012)

(Barlovits et al, 2022)

-
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The ASYMPTOTE concept

* ASYMPTOTE

* Adaptive Synchronous Mathematics Learning Paths for Online Teaching in Europe
* Erasmus+ project (DE, GR, IT, PT, ES)

* 2-component system

* Goal: creation and editing of learning graphs (LG)
* Web portal: creation of adaptive LG by teacher
* App: differentiated & gamified use of LG by learners

* Synchronous handling of LG

* Use & further development of the MathCityMap Digital Classroom

/ASYM PTOTE \
- Complete distance learning
- "Blended Learning"
- Homework
- Exam preparation

(Barlovits et al, 2022)

N
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The ASYMPTOTE partners

Kingdom

St UNIVERSITAT
Ireland : BIELEFELD

{Re1yeropy
@

UNIVERSITAT |

FRANKFURT AM MAIN

Sociedades de
Profesores de
Matematicas

Instituto Superior de Cederacion
‘ Engenharia do Porto y Espaiiola de

Universita
di Catania
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The Learning Graph concept

 Computer-based learning
environments (Lichti & Roth, 2018;

Greene et al., 2011).

* Internet-based and pre-structured learning
environment

* Sequence of coordinated work assignments

* Self-acting and self-responsible handling by
learners
- Enables choice of personal learning
path

e ASYMPTOTE Learning Graph

*  Provision of a pre-structured learning
environment

* Learners can find their own way within the
learning environment




Yéymptote

’| ’| Erasmus+ Programme
of the European Union

Co-funded by the

The Learning Graph concept

Main tasks

* Compulsory part

* Goal: "Solve as many main tasks as
possible!"

Challenge tasks

* Unlock by solving the previous task
* Voluntarily accessible

Support tasks

* Voluntarily accessible

Adapt|V|ty & Autonomy

LG unfolds according to work progress &
performance level

* At the same time, the idea of freedom of
choice is preserved

Challenge tasks

e

~

Main tasks

Y

Support tasks

(@\

(

-Q—0Q,
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The Learning Graph concept

Example of an individual learning path

* Main tasks
* Compulsory part
* Goal: "Solve as many main tasks as
possible!"
* Challenge tasks
* Unlock by solving the previous task
* Voluntarily accessible
e Support tasks
* Voluntarily accessible
. Adapt|V|ty & Autonomy
LG unfolds according to work progress &
performance level
* At the same time, the idea of freedom of
choice is preserved
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Introduction

1.2. Key functionalities of ASYMPTOTE
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The web portal

* Workspace of the teacher
e Selection & creation of tasks

* 9 task formats, including exact value,
multiple choice, fill-in-the-blank, ...

* Learning Graph selection &
creation

e Community platform

* Share & publish content you create

* Digital classroom

ASYMPTOTE Tutorial MOV & Curriculum Hierarchy Q » +

The Bridge

One can describe the railway bridge as quadratic function

f(z) = az? + bz + c. Calculate the value of the factor a in the
term of the quadratic function.

Note: One meter is equal to one unit of length. Round to two
decimal numbers.

quadratic function modelling measure

Sprache

English (Default) ~
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The Digital Classroom
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* Features

Class overview
Evaluation function
Communication function

 Update 2023

Digital classroom as a representation
of the class unit
- Handling of multiple LG possible

Advanced analyses for each LG

Long-term analyses by comparing
multiple LGs within a Digital
Classroom

€ MoMaTrE Berlin Gendarmenmarkt [Abgeschlossen - 0 Minu...

TEILNEHMER EINSTELLUNGEN EVENTS

#1 - IwRiDaPe | 1140

Iwan,Rita,Damian, Pedro

-
000000000000

Zuletzt online: 139613 Minuten

#2 - ACI | 1140

Ana, Christian, Immanuel

e
000000000000

Teilnehmer hat die Sitzung verlassen: 07-02-2020, 16:14

#5 - The real psmb | 429

Miguel,Sona,Bem vindo,Patrick

'Y Y Jeleleleler T X 1 )

Zuletzt online: 139610 Minuten

#6 - The champignos | 392

Cladia, Stats Amelia

'Y Yor X Jelelelelex X

Zuletzt online: 139610 Minuten

€ Katzchen (Inaktiv)

CHAT EVENTS

Katzchen: Completed task
Task: Apfel (13815) | Score: 10 | Answer: 3827
2020-03-23 15:31:51

Katzchen: Wrong answer entered
Task: Apfel (13815) Answer: [2827]
2020-03-23 15:31:51

Katzchen: Wrong answer entered
Task: Apfel (13815) Answer: ["1887
2020-03-23 15:31:01

Katzchen: Wrong answer entered
Task: Apfel (13815) Answer: ["1907]
2020-03-23 15:30:31

Katzchen: Opened task
Task: Apfel (13815)
2020-03-23 15:30:21

Katzchen: Opened task preview

Task: Apfel (13815)
2020-03-23 15:30:21

Katzchen: Opened trail map
2020-03-23 15:30:21

Katzchen: Closed chat view
2020-03-23 15:30:21

Katzchen: Opened chat view

€ Katzchen (Inaktiv) x

CHAT EVENTS

Do you need help? kel

Yes. The hints did not help.

We have already figured that out.

You work on the Apples task, right? Home many apples

does he have before the last gate?

10 and then 22

Exactly, these have been 2 of 7 gates. Continue like
that until you arrive at the seventh gate

Sorry. these have of course been 3 of 7 gates

We made it.
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&  ASYMPTOTE Tutorial & &  ASYMPTOTE Tutorial &
* Workspace of the learner S p——
* No registration necessary
* Accessing an LG or Digital Classroom by ‘
code

 Working on a Learning
Graph

* Gamification: points @ (]
* Can be interrupted and continued later
* Several times possible ‘
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The app

4 answer attempts per task

* of which 1 free attempt

Stepped hints

Answer validation
Sample solutions
ASYMPTOTE Tutorial LG:

Try out the app from the student
perspective by entering the code
g47109

Co-funded by the
’| 7 Erasmus+ Programme
of the European Union

&

Fraction: Verbal description

This task type enables the user to i

single fraction, either simple or mix

Calculate the sum of% and %—g Di

result by % and finally subtract %—é
the resulting mixed fraction below. V
YOUR ANSWER [ X ] o

Well done!

A B s
Your answer 1§ is right.

Sample solution

Continue in learning graph

Hint 2

Remember to find a common de

Enter the result as a mixed fractio

completely.

HINTS #




3 &5
=

o-funded by the S
Erasmus+ Programme £ x
asymPtOte 18 of the European Union S

©

Chapter 2:

The ASYMPTOTE web portal

2.1. How to create an account
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Visit the ASYMPTOTE Web

Portal: ?'g;ymptote

https://www.asymptote-

project.eu/en/welcome/

welcome.

1. Click on the “Register”

ASYMPTOTE [Adaptive Synchronous Mathematics Leaming Paths for Online Teaching
in Europe] aims at the development of a tool for the conduct of synchronous online and distance

b u tt O n mathematics education.

2. Fill out the registration form



https://www.asymptote-project.eu/en/welcome/
https://www.asymptote-project.eu/en/welcome/
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Visit the ASYMPTOTE Web

Portal: ?'g;ymptote

https://www.asymptote-

project.eu/en/welcome/

welcome.

1. Click on the “Login” button

ASYMPTOTE [Adaptive Synchronous Mathematics Leaming Paths for Online Teaching
in Europe] aims at the development of a tool for the conduct of synchronous online and distance

and enter your username mathematics education.

and password

2. Click on the “Portal” button


https://www.asymptote-project.eu/en/welcome/
https://www.asymptote-project.eu/en/welcome/
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Chapter 2:

The ASYMPTOTE web portal

2.2. How to create tasks
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Overview

Let”s create a task!
1. Criteria to create tasks and task categories
2. Categories details

3. How to create a task in asymptote web portal
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Criteria to create tasks and task categories

« Education Level ]
Primary

Lower secondary
Higher secondary
University

Education level are an ordered Education Level

set of categories, intended to

group educational programs.

- Task Categories

Learning Training Reasoning Modeling
learning tasks, task for task for solving tasks that
the aids must resolution of exercises that involve
teach how to exercises of are not direct modeling the
solve the task. direct application of problem before
application of concepts. solving it.

concepts.
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Task details

. Title image: a representative image for the task.

. Basic data:
> Title
> Definition of task

. Task format: task type and solution which is interval, exact value, multiple choice, fill in the blanks, vector(exact value),
vector (interval), set and information station.

. Sample solution: Type of solution is text or picture. A solution plan should be added for every task. This plan will be
visible for student/learner after solving the task.

. Hints: Type of hint is text, picture or video. Minimum: 2 hints.
. Curriculum Hierarchy & Task Category:

> Task category: learning, training, reasoning and modeling.

> Curriculum association: Selection of the mathematical topic, e.g. linear functions
. Grade & Tags:

> From grade: 1to 13

> Tags
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0 o
Login to the portal page

h tt p S ://WWW .dsvym ptOte - Portal Tutonals About MOOC STEM Conference Contact us Register Login

?asymptote

project.eu/en/welcome/
(1) Register
(2) Login

welcome.

(3) Enter at the portal

ASYMPTOTE [Adaptive Synchronous Mathematics Learning Paths for Onlina Teaching i

in Europe] aims at the development of a tool for the conduct of synchronous online and distance

)
mathematics education. '
=N
Y
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How to create a task in asymptote web portal

Select “Browse”

\_

Browse
Tasks & Learning Graphs

7a sym PtOte Profile Groups

Personal data, statistics (] Create and manage

="

Latest Updates

1R N2 2N2D-
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How to create a task in asymptote web portal

Click on the button “+”

Q English

,vgymptote

€ Curriculum Hierarchy Q = +

LEARNING GRAPHS MY TASKS / LGS MY FAVORITES >

COLLAPSE ALL  EXPAND ALL

PRIMARY

LOWER SECONDARY

7asym PtOte

UNIVERSITY LEVEL
UNASSIGNED
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How to create a task in asymptote web portal

€ Curriculum Hierarchy New task

New graph

LEARNING GRAPHS R e TR

COLLAPSE ALL  EXPAND ALL

Choose “New task”
PRIMARY

LOWER SECONDARY
UNIVERSITY LEVEL

UNASSIGNED
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How to create a task in asymptote web portal

Title image

Fill the form: éyn-ptote

« The image is only mandatory if the task is of the

FPlease upload a represantative image for your task.

modeling type, otherwise it is optional.

* |n the “Definition of task” describe what must be
done in this task (task formulation). — Basic data \
Definition of task
Title *

Definition of task *
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How to create a task in asymptote web portal

~ Task format
Task tvee ]
Task type and solution* [Choose] =
Interval
......................................... o
« Task format - choose an appropriate answer type B
~ Sample solution Multipie Choice
of the task. TEXT PICTURE Fill in the Blanks

- Sample solution - enter a task resolution. N

Sample solution

071000
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How to create a task in asymptote web portal

— Stepped Hints

Hint 1 A
Type of hint i‘\lﬁ';::“; -
« Stepped Hints - put at least 2 hints.
Hint text
« Curriculum Hierarchy & Task Category - select
the task category and the Education Level a
ADD FURTHER HINT

- o

— Curriculum Hierarchy & Task Category
Task category: Learning
Learning -

Currently selected category:

1: Unassigned
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How to create a task in asymptote web portal

Currently selected category:

1: Functions of one variable

* In “Currently selected category” press “select” (1)

and verify that the selected category is correct

(2).

CALCULUS & FUNCTIONS

« Grade & Tags - select a grade from 1 to 13 and

COMPLEMENTS OF DIFFERENTIAL CALCULUS IN REAL NUMBERS

assign at least one topic-related tag.
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How to create a task in asymptote web portal

-

[Choose]

From grade:” 5 -

Tags (confirm with Enter)

Enter tags

~ Author D

7a symptote |

After filling out the form select “create”
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How to create a task in asymptote web portal

€ Task: exp F < D8

After creating a task, you can edit it

Share the task with a group
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asymptote 35

where to see tasks in asymptote web portal

COLLAPSEALL  EXPANDALL

Select “Tasks” and then choose a topic

UNNERSITY LEVEL

ALGEBRA, NUMBERS & OPERATIONS

CALCULUS & FUNCTIONS

SUCCESSIONS & NUMERICAL SERIES

COMPLEMENTS OF DIFFERENTIAL CALCULUS IM REAL NUMBERS
FUNCTIOMAL SERIES

INTEGRALS OF FLNCTIONS

ORDIMARY DIFFEREMTIAL EQUATIONS

FURCTIONS OF OME VARIABLE

wy TeeEy O BN || THE LANDFRLL COLLAREET

«f T O ev || 1 THE maoE soooT

o TOTE: O EN || TANOENT LBE OF ARCCON

o TaTz O BN || sORAL LNE OF ARCCON

wg T2 O EN || MORMAL AND TANGENTE LINEY OF ARCCON

o T O BN || TAMOENT LIME OF ARCCOT
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Chapter 2:

The ASYMPTOTE web portal

2.3. Answer formats
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A task consists of; Modeling

N o v~ W DN

Task Category & Curriculum Hierarchy '\

. Current hierarchy association:
1: Quadratic functions

Image ’
Answer format & sample solution The Bridge

H One can describe the railway bridge as quadratic function f(z) = az’ +br+ec
Ste p ped h | ntS Calculate the value of the factor @ in the term of the quadratic function.

Task type (learning/exercising/modeling/reasoning) Nete: onemeteris equal to one unit of length. Round to two decimal numbers.

quadratic function  modelling  measure

Curricular hierachy

Language

CODE: t57688 English (Default) -

Grade & Tags i
=9 (U




V4

?Sgymptote

 Tasks that require some latitude,
such as modeling, estimating, or
rounding.

Exact value

 Tasks with exact result, e.g.
arithmetic problems &
combinatorial problems.

Multiple Choice

* Quiz tasks & true/false
statement query

Fill in the Blanks

» Tasks for learning technical
terms and language

Co-funded by the
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Escalator

The ride on an escalator can be described by the function f withf:y=-0.4x + 6.6.
Thereby x is in this equation the time for the ride in seconds, y the height in meter.

A person takes the escalator to the next floor. The next floor is 3.5 m heigt. Estimate
the time for the ride.

linear function
~ Answer:
Task type
Task type and solution®* Tterval -
1 |
7.0 7.5 8.0 8.5
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- Tasks that require some latitude, /
such as modeling, estimating, or <z

rounding.

Exact value

 Tasks with exact result, e.g.
arithmetic problems &
combinatorial problems.

Multiple Choice

* Quiz tasks & true/false
statement query

Fill in the Blanks

* Tasks for learning technical
terms and language

), *Egymptote

(C}
Escalator
The ride on an escalator can be described by the function f with f: y=-0.4 x + 6.6.
Thereby x is in this equation the time for the ride in seconds, y the height in meter.
A person takes the escalator to the next floor. The next floor is 3.5 m heigt. Estimate
the time for the ride.
linear function
~ Answer:
Task typ
Task type and solution* Tterval -
| |

7.0 7.5 8.0 8.5

7 asymptote

Escalator

The ride on an escalator can be described
by the function f with f:y = -0.4 x + 6.6.
Thereby x is in this equation the time for the
ride in seconds, y the height in meter.

A person takes the escalator to the next
floor. The next floor is 3.5 m heigt. Estimate

the time for the ride.

YOUR ANSWER 0000 4 LEFT
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 Tasks that require some latitude,

e.g., modeling & estimating. 7/Lasympt0te

 Tasks with exact result, e.g.
arithmetic problems & Fifid:eoemotens
combinatorial problems.

Find @ if the graph of quadratic functionf(z) = (2a + 3)z? is passing through the
point A(3, 45)

Multiple Choice

Quadratic function  coefficient A(z,y) € C; & f(z) =y

* Quiz tasks & query true/false
statements ~ Answer:

Fill in the Blanks

Task type
Task type and solution* Exact value -

Anzwer

» Tasks for learning technical
terms and language



4

y
A

?Eymptote

/

Interval

 Tasks that require some latitude,
e.g., modeling & estimating.

 Tasks with exact result, e.g.
arithmetic problems &
combinatorial problems.

Multiple Choice

* Quiz tasks & query true/false
statements

Fill in the Blanks

» Tasks for learning technical
terms and language

Co-funded by the A,
41 Erasmus+ Programme -
of the European Union ot

y |
/

y
- y k
) asymptote

®
Find coefficient asymptote
Find @ if the graph of quadratic functionf(z) = (2a + 3)z? is passing through the
point A(3, 45)
Quadratic function  coefficient  A(z,y) € C; & f(z) =y Hilecmsfzient

Find a if the graph of quadratic function
f(z) = (2a + 3)z? is passing through the
point A(3,45)

~ BAnswer:
Task type YOUR ANSWER eee0e LLEFT
Task type and solution® Exact value -

Anzwer
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 Tasks that require some latitude,
e.g., modeling & estimating.

Tabletennis

Exact value

The Chinese tabletennis player Ma Long is famous for his balloon defense. In one case,
he make a ballon defense with 3.8 m height and a range of 10.6 m.

° Tasks Wlth exact resu|t, e.g. ‘gheﬂig:tpatzcianbedes;:rib;:ibé(f(x).=-.0.14x2+3.8
. . ross all corr answers 7or this eSCﬂpTIOﬂ.
arithmetic problems &
combinatorial problems.

term  quadratic function

~ Answer:
Multiple Choice e Multiple Choice -
: (] The vertex of the graph is $(0/0)
* Quiz tasks & query true/false or
irrational results. ThevertexofthegraphisS(0/38)
Fill in the Blanks [J Thevertexofthegraphiss@ero)
° TaSkS for |ea rning technical The graph intersect the x-axis at 5.2 and - 5.2
terms and Ianguage [ Thegraph intersectthe xaxisatoand 106
[] Thegraphintersectthe xaxisatoands3
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Interval

 Tasks that require some latitude,
e.g., modeling & estimating.

Exact value

 Tasks with exact result, e.g.
arithmetic problems &
combinatorial problems.

* Quiz tasks & query true/false or
irrational results.

Fill in the Blanks

» Tasks for learning technical
terms and language

Erasmus+ Programme {
of the European Union kX
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Tabletennis

The Chinese tabletennis player Ma Long is famous for his balloon defense. In one case,
he make a ballon defense with 3.8 m height and a range of 10.6 m.

The flight path can be described by f(x) =-0.14x% + 3.8

Cross all correct answers for this description.

Tabletennis

The Chinese tabletennis player Ma Long is
famous for his balloon defense. In one case,
he make a ballon defense with 3.8 m height
and a range of 10.6 m.

The flight path can be described by f(x) = -
0.14x2 + 3.8

Cross all correct answers for this
description.

term quadratic function

~ Answer:
Task type

Task type and solution* Multiple Choice -
YOUR ANSWER ®000® 4 LEFT
[| The vertex of the graph is 5(0/0) )
OO The vertex of the graph is S(0/0)

The vertex of the graph is S(0/3.8)

“Thle'tier‘!:',ax"c:fjhglgl?p.lj i?Sv‘(.D,-f?.Sl].} P T The vertex of the graph is

S(3.8/0)

The graph intersect the x-axis at

[ ] The vertex of the graph is 5(3.8/0) 5.2and - 5.2

The graph intersect the x-axis at
0 and 10.6

The graph intersect the x-axis at
0 and 5.3

The graph intersect the x-axis at 5.2 and - 5.2

[] The graph intersect the x-axis at 0 and 10.6

Co-funded by the Axx

*

[] The graph intersect the x-axis at 0 and 5.3
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Interval

 Tasks that require some latitude,
e.g., modeling & estimating.

Exact value

 Tasks with exact result, e.g. Law of gravity
a r I t h m etl C p ro b | e m S & The Ita!ian.GaIileo Galilfei discove.ered the law of gravity. The distance s in meters that a
C O m b I n ato rl a | p ro b | e m S ° :Zd\yef:::(;r;\itsslzs\?z:s’(;\seT’F:S;o;r:f;?z:e-rjvth;ch is 54 m high (see picture).

a.) How long does the stone fall from the top to the bottom?
b.)From what height do you have to drop a stone so that it reaches the ground in 2s?

Multiple Choice

Round to 2 decimal places.

* Quiz tasks & true/false R (R
statement query

~ Answer:
FUIUIEISENLE ke
* Tasks for learning technical

a.) The stone falls **3,29/3.29/3,28/3.28*" seconds from the top to the bottom.

terms and language

b.) You have to drop the stone from a height of **20** m that it reaches the ground in
2s.
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Interval

 Tasks that require some latitude,
e.g., modeling & estimating.

Exact value

e Ta S kS Wlth exda Ct Fresu |t, e ,g, Law of gravity The Italian Galileo Galilei discovered the law

of gravity. The distance s in meters that a

Law of gravity

body falls in t seconds is approximately s =5

a r I t h m etl C p rO b | e m S & The Italian Galileo Galilei discovered the law of gravity. The distance s in meters that a e

: § z He verified his law on the Pisa Sharp Tower,
body falls in t seconds is approximately s = 5 2. ENEINECLAIS aW OnsheEisa-harplowes

C O m b I n ato rl a | p ro b | e m S . He verified his law on the Pisa Sharp Tower, which is 54 m high (see picture). which is 54 m high (see picture).

a.) How long does the stone fall from the top
a.) How long does the stone fall from the top to the bottom? to the bottom?

b.)From what height do you have to drop a stone so that it reaches the ground in 2s? b.)From what height do you have to drop a
stone so that it reaches the ground in 2s?

Multiple Choice

Round to 2 decimal places.

* Quiz tasks & true/false Pisa  lawof gravity
statement query

Round to 2 decimal places.

YOUR ANSWER ®©000® 4LEFT

a.) The stone falls seconds from
the top to the bottom.

~ Answer; -

Task type

Fi” in the Blanks Task type and solution® Eill in the Blanks _ b.) You have to drop the stone from a

height of m that it reaches the

ground in 2s.

 Tasks for learning technical
a.) The stone falls **3,29/3.29/3,28/3.28** seconds from the top to the bottom.
terms and language

b.) You have to drop the stone from a height of **20** m that it reaches the ground in
25,
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* Tasks with solutions from

46
several ordered components
(multidimensional extension of
the formats interval and exact A
1 2 3 4

value)

Set a

» Tasks with solution from several Sediistice ST TSRS
unordered components

Determine the numbers of small trinagles for the given step.

F I’aCtI on term  linear function
« Tasks with real or mixed e —
fractions | e
Task type and solution® Vector (exact value _
variable name* Value of Step 5*
. o] e . Stepa 64
 Possibility to introduce facts

(without task and solution input)
or to set research tasks



« Tasks with solutions from
several ordered components
(multidimensional extension of
the formats interval and exact
value)

Set

 Tasks with solution from several
unordered components

Fraction

« Tasks with real or mixed
fractions

Information station

 Possibility to introduce facts
(without task and solution input)
or to set research tasks

m@&

Sequence of triangles 1

Determine the numbers of small trinagles for the given step.

term linear function
~ Answer:
Task typ

Task type and solution* Vector (exact value -
variable name* Value of Step 5+

Step 5 25
variable name* Walue of Step B

Step 8 64

Co-funded by the
Erasmus+ Programme
of the European Union

f@@@\

Sequence of triangles 1

ine the numbers of small trinagles
for the given step.

YOUR ANSWER




Vector (Interval and Exact Value)

« Tasks with solutions from
several ordered components
(multidimensional extension of
the formats interval and exact
value)

 Tasks with solution from several
unordered components

Fraction

* Tasks with real or mixed
fractions

Information station

* Possibility to introduce facts
(without task and solution input)
or to set research tasks

48

/
<&
) asymptote,

Find the coefficients of terms in algebraic expression_3

Find the number a and b if the following algebraic expression is independent of z and
.

A=z(a+3b)+y(2a—6)+2a+5

Answer 1 is for @ and Answer 2 is for b

linear equations  algebraic expression

~ Answer:
Task typ
Task type and solution®* Set S
Value of Answer: 1
Answer: 1 3
I er: 2
Answer: 2 -1

Co-funded by the
Erasmus+ Programme
of the European Union
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Co-funded by the A,
49 Erasmus+ Programme .
of the European Union ot

« Tasks with solutions from
several ordered components

(multidimensional extension of /f
the formats interval and exact “ﬂk
value) -y

asymptote

« Tasks with solution from several Find the coefficients of terms in algebraic expression_3

unordered components | |
Find the number a and b if the following algebraic expression is independent of z and Find the coefficients of
terms in algebraic
Y. expression_3
1 A= :z:(a n 3 3b) 5 y(2a’ = 6) T 2a +95 Find the number a and b if the following
F raCtI O n Answer 1 is for @ and Answer 2 is for b algebraic expression is independent of =
and v.
A =z(a+ 3b) + y(2a — 6)
1 1 linear equations  algebraic expression 2a
¢ TaSkS Wlth real Or m|Xed < _ = A‘nswerﬂlsforaandAnswerZlsforb
fra Ctl O n S ~ Answer:
YOUR ANSWER 0000 4LEFT
Task ype SOLUTION 1
. . Task type and solution®* Set S
Information station Value of Answer: 1

Answer: 1 3

Walue of Answer: 2

Possibility to introduce facts Answer. 2 .
(without task and solution input)
or to set research tasks
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« Tasks with solutions from

several ordered components /
(multidimensional extension of A
the formats interval and exact

value) ) asymptote

Set a

 Tasks with solution from several Find the value_3
unordered components

Evaluate the following algebraic expressionif £ = —4 andy = —2

yil 2(z+3)+3
T3 22—

Algebraic expression  values

« Tasks with real or mixed —
. — ANSWer:
fractions -

Task type and solution® Fraction -

Information station a0

1.904

21

* Possibility to introduce facts
(without task and solution input)
or to set research tasks
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« Tasks with solutions from

several ordered components /
(multidimensional extension of /(\)
the formats interval and exact v t t
| 4
value) / aSY' I |P ote
Set Q
 Tasks with solution from several Find the value_3 <4
) asymptote
unordered components | _ o ,
Evaluate the following algebraic expressionif £ = —4 andy = —2
253 # a 2y2(z '73)’3 Find the value_3
Algebraic expression values ;V:llft:h:;;l:wjnf;lgemic e
« Tasks with real or mixed R
fractions . . .
Information station T
29 fraction.
* Possibility to introduce facts o

(without task and solution input)
or to set research tasks
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'« Tasks with solutions from
several ordered components
(multidimensional extension of
the formats interval and exact
value)

Set

 Tasks with solution from several
unordered components

Fraction

* Tasks with real or mixed
fractions

* Possibility to introduce facts
(without task and solution input)
or to set research tasks
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Chapter 2:

The ASYMPTOTE web portal

2.4. How to create a Learning Graph
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Overview

Let s create a learning graph!

Guiding in the learning process, organizing tasks in order to achieve success in learning.

1. One learning graph level for each subject to learn
2. Example of a learning graph

3. How to create a learning graph in ASYMPTOTE web portal
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One learning graph level for each subject to learn

Single edge Double edge

| |

Challenge
Task

Task Task Task

* Expert * Reasoning - Intermediate « Training - Beginner * Learning
+ Modeling « Reasoning * Training

This level can be replicated for each learning subject.
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Example of a learning graph

Mandatory after 2nd incorrect entry on
the main task;

Number of support tasks as needed,;
Must return to the main task (double
edge).

Optional after solving the main
task;

Number of challenger tasks as
wanted;

Must go to the next main task.

Main Task 1

Challenge Challenge Support
Task 2.2 Task 2.1 2 Task 2.2

Challenge Support
Task 3.1 Task 3.1
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How to create a learning graph in ASYMPTOTE web portal

Co-funded by the
57 Erasmus+ Programme
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) asymptote

Select “LG & Tasks”

\

LG & Tasks —
Learning Graph & Tasks —
Profile P Groups .®o
Personal data, o Create and aa*

statistics manage
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How to create a learning graph in ASYMPTOTE web portal

= ‘?‘ Q English
/ asymptote

< Curriculum Hierarchy Q = +

LEARNING GRAPHS MY TASKS /L >

COLLAPSE ALL  EXPAND ALL

e Click on the button “+”

LOWER SECONDARY

UPPER SECONDARY
UNIVERSITY LEVEL
UNASSIGNED
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How to create a learning graph in ASYMPTOTE web portal

asymptote Q, English

& Curriculum Hie New task

Neb portal > LG & Tasks New learning graph

TASKS LEAR v wrmr 1

COLLAPSEALL  EXPAND ALL

PRIMARY o ”
- Choose “New learning graph

LOWER SECONDARY

UPPER SECONDARY
UNIVERSITY LEVEL
UNASSIGNED
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How to create a learning graph in ASYMPTOTE web portal

< Create a learning graph

Web portal » LG & Tasks » Create

Title image
Fill the form: 4
) asymptote
e The image IS optional Please upload a represantative image

for your Learning Graph.

 The learning graph must have a title and a

o
description

— Basic data \
Title *

Title is required

About this Learning Graph
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How to create a learning graph in ASYMPTOTE web portal

Learning graphs must be assigned to a curricular

topic, e.g. linear functions

— Curriculum Hierarchy
Currently selected category:

1: Unassigned

PRIMARY
LOWER SECONDARY

UPPER SECONDARY

UNIVERSITY LEVEL

UNASSIGNED

61
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How to create a learning graph in ASYMPTOTE web portal

The tasks, previously created, will be added to

the learning graph after it was created.

After filling out the form select “create”

N\

— Settings =

Gamification

Ped o

Display sample solutions

i o

Display hints

p=do

Check Answers

dedo

Enter Answers

(=T

Notice: Tasks can be added to the trail after it was created.
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How to create a learning graph in ASYMPTOTE web portal

& Graph:Learninggraph [ &J « DB

Web portal » LG & Tasks » Gra

After creating a task, you can edit it _
Share the task with a group
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How to create a learning graph in ASYMPTOTE web portal

’ H

Learning graph ACTIONS & Graph:lLearninggraph [ &1 <« 0B
, Web portal » LG & Tasks » Graph g79569
Choose "Ach 0 N S" Add tasks to your Learning Graph
Lea rn | 8] g g ra ph Currently, your Learning Graph does not contain any tasks.

Add your own or other public tasks.

display area

7alsymptote
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How to create a learning graph in ASYMPTOTE web portal

Learning graph  Acivate EditMode  Graph : Learning graph [ £3 < 0B
/ Save changes -l
Undo Changes
choose "Activate Edlt Mode" dd tasks to your Learning Graph

Currently, your Learning Graph does not contain any tasks.
Add your own or other public tasks.

Q, English

Learning graph EDITMODE ACTIVE = ACTIONS & Graph:leaminggraph @ £ «< 0@

Add tasks to your Learning Graph

N Oow we are ready tO SEIECt Currently, your Learning Graph does not contain any tasks.
taSkS to the Iea rn i ng gra ph Add your own or other public tasks.
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How to create a learning graph in ASYMPTOTE web portal

r
A
L. English

= ?asymptote

Learning graph EDIT MODE ACTIVE ACTIONS & Graph : Learning graph E’: :‘j < (A ]2}

Web portal > LG & Tasks > Graph g79569

Add tasks to your Learning Graph

Currently, your Learning Graph does not contain any tasks.

To insert tasks. choose Add your own or other public tasks.
“LG & Tasks”
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How to create a learning graph in ASYMPTOTE web portal

Q, English

Learning graph EDITMODE ACTIVE |  ACTIONS €& Curriculum Hierarchy Q = +

NVeb portal » LG & Tasks

TASKS LEARNING GRAPHS MY TASKS / LGS >

COLLAPSE ALL  EXPAND ALL

You get the list of tasks.

PRIMARY
LOWER SECONDARY
UPPER SECONDARY

UNIVERSITY LEVEL

UNASSIGNED
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How to create a learning graph in ASYMPTOTE web portal

Co-funded by the
6 8 Erasmus+ Programme
of the European Union

Learning Graphs

Main Task 1

EDIT MODE ACTIVE
UNSAVED CHANGES

ACTIONS

Select a tas

-
|

N

«§ 7872 @@ PT || BEBEDOURO

«§ 14101 @@ PT || TANQUE DE AGUA

«§ 34102 @@ PT || CAIXOTE PARALIXO

«§ 78100 ME PT || QUALEAESCALA?

«§ 0674 @@ PT || PAVILHAO INCLINADO

«§ 0594 Q@ PT || PINTAR ESFERAS

cc 0499 @E PT || CIRCULO DE RELVA

«§ 03377 Q@ DE || DER WEISSE PFEILER

«§ T17558 [IE EN || MATRIX EQUATION (TRAINING)

«§ 178559 QA EN || MATRIX EQUATION (LEARNING)

«§ 759566 DB EN || MATRIX OPERATIONS (LEARNING)

< T01567 [IE3 EN || MATRIX OPERATIONS (TRAINING)

«§ 756969 EYE EN || MAIN TASK 1

«§ T18970 QB EN || MAIN TASK 2
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How to create a learning graph in ASYMPTOTE web portal

For each new task, select: Add Node: 139978

Its position related to the Where do you want to place the selected node:
neighbor task already "Support Task 1.1"?

added to the learning
graph;

Assign the neighbor task
for this new task.

Positioning

\ New Neighbor Node
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70

How to create a learning graph in ASYMPTOTE web portal

In this situation, we want to
insert the new task on:

Left of...;

Select one of the two tasks
already added to the
learning graph.

Add Node: 148975

Where do you want to place the selected node:

"Challenge Task 2.1"?

Positioning

left of ...

t56969: Main Task 1

t18970: Main Task 2

Co-funded by the
Erasmus+ Programme
of the European Union
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How to create a learning graph in ASYMPTOTE web portal

/

—  Vasymptote
. EDIT MODE ACTIVE T1¢
Learnlng Graphs UNSAVED CHANGES ‘ Deactivate Edit Mode 'c
T
~ Save Changes Qg T5
Do not forget / &
::o saYe your h Undo Changes 'c =
earnin ra . ’
Main1Task g g p < To-
o Tit
< T4

A A —
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Chapter 2:

The ASYMPTOTE web portal

2.5. How to search for tasks/Learning Graphs and
how to share them



7£ymptote

2.4.1 Selection of Tasks

Click on the “Browse” button

Search in the “Hierarchy” for the topic of your choice:

- All tasks are marked in the hierarchy

- The hierarchy is structured by

/

_ A
=  Yasymptote

level & curricular topics

- You can filter for task languages

- The task preview shows the code of

the task, its language & title

Select and open a task

& Curriculum Hierarchy

Web portal » Hierarchy

TASKS LEARNING GRAPHS

COLLAPSE ALL  EXPAND ALL

PRIMARY

LOWER SECONDARY

UPPER SECONDARY

UNIVERSITY LEVEL

UNASSIGNED

J asymptote

/3

Co-funded by the A,
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CARTESIAN GRAPHICS

SEQUENCES

TERMS

PROPORTIONALITY

FUNCTIONS

LINEAR FUNCTIONS

QUADRATIC FUNCTIONS

« 748585 Q@ EN || ZEROS OF QUADRATIC FUNCTION
«§ 01685 [ EN || HOW TO CALCULATE THE ZEROS?
«§ 759687 [IE EN || REPRESENTATIONS OF QUADRATIC

«§ 57688 @@ EN || THEBRIDGE
EQUATIONS & INEQUATIONS
PROBABILITY & STATISTICS
UPPER SECONDARY

UNIVERSITY LEVEL

® Simon Barlovits Level: 7
(] Role: user
Browse —
Tasks & Learning Graphs —
Profile ® Groups @
Personal data, &8 Create and ‘"
statistics manage
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The Task Formular

Curriculum Hierarchy & Task Category

As an example, please invoke the task “The bridge” (Link)

Modeling

Current hierarchy association:

1: Quadratic functions

A task consists of:; t
— Answer:
1. Title & task instruction sk o and slation’ o .
I
017 -0.14 -0.10 -0.07

Picture (optional)

Curriculum hierarchy

_training/modeling/reasoning The Bridge il

Sample solution

N o v M W N

An swer fO rm at One can describe the railway bridge as quadratic function

f(z) = az? + bz + c. Calculate the value of the factor a in the
Ste p p ed h | ntS term of the quadratic function.

Note: One meter is equal to one unit of length. Round to two
G I'a d e & - decimal numbers.

quadratic function  modelling  measure



https://www.asymptote-project.eu/portal/#!/task/t57688
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The Task Formular

As an example, please invoke the task “The bridge” (Link) | . 1. The Bridge 7 |

Furthermore, the task formular allows:

1. to edit own or shared tasks

2. to - own tasks (more on that later)

3. to - a task

The Bridge

One can describe the railway bridge as quadratic



https://www.asymptote-project.eu/de/portal-de/#!/task/t57688

Co-funded by the
Erasmus+ Programme

asymPtOte 76 of the European Union

The Task Formular

The Bridge
4. to the translated tasks
- One can describe the railway bridge as quadratic

: o2
5 to _ the task function f(z) = az? + bz + c. Calculate the value of

the factor a in the term of the quadratic function.

6. to - it to the personal favorites

Note: One meter is equal to one unit of length. Round to
two decimal numbers.

7. to - it to a learning graph (more on that later)

quadratic function modelling measure

ADD TASK TO LEARNING GRAPH
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2.4.2 Selection of Learning Graphs
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77

1. Click on the “Browse” button

2. Select “Learning Graphs”

3. Search in the “Hierarchy” for the topic of your choice

4, Select and open a learning graph

— L.
=  Yasymptote

) asymptote

® Simon Barlovits
= Role: user

Level: 7 ‘

Browse
Tasks & Learning Graphs

Groups @
Create and “aa”

manage

Profile ®
Personal data, a

statistics

€ Curriculum Hierarchy

Web portal » Hierarchy

TASKS LEARNING GRAPHS

COLLAPSE ALL  EXPAND ALL

PRIMARY

LOWER SECONDARY

UPPER SECONDARY

UNIVERSITY LEVEL

UNASSIGNED

a = »

Admin Filt

MY TASKS / LGS

LOWER SECONDARY

ALGEBRA, NUMBERS & OPERATIONS

GEOMETRY

CALCULUS & FUNCTIONS

CARTESIAN GRAPHICS

SEQUENCES

TERMS

PROPORTIONALITY

FUNCTIONS

LINEAR FUNCTIONS

« Pos72 @@ EN Q 14 || PROPORTIONAL RELATIONS
QUADRATIC FUNCTIONS

EQUATIONS & INEQUATIONS

PROBABILITY & STATISTICS
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The Learning Graph View

As an example, please invoke the LG “Proportional Relations” (Link)

Web portal » Hierarchy » Graph p0573

€ Graph: Proportional R@ |

Furthermore, the LG formular allows:

1. to edit the LG
2. to - a Digital Classroom (more on that later) ‘

3. to SHakE the LG (more on that later) 7 asymPtOte
4, to - the LG

Proportional Relations



https://www.asymptote-project.eu/de/portal-de/#!/graph/p0573
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The Learning Graph View

) asymptote

5, to [AVOKE the LG in the ASYMPTOTE app (via Code)
6. to - it to the personal favorites R
7. to - the LG as PDF (in development)

Proportional Relations

A learning graph deals about proportionality and the slope

of proportional relations.
: CODE: p0573

Language
English (Default) ~ % 26 T 9 D
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Web Portal Functionalities

The ASYMPTOTE Web Portal offers the possibility ...

... to make own tasks and learning graphs available to other users

... by sharing own tasks and learning graphs with groups
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Manage my Groups
1. Click on the “Groups” button & Working groups Qa # +
Web portal » Groups

2. Overview on your groups

My groups
3. Invoke shared tasks & LG -
Asymptote-Partners-QuadraticFunctions =
‘ar/ (=45
. . Role: Creator
by clicking on a group
ASYMPTOTE Team Frankfurt =
: . ‘a2 =3
= V’QEymptote Q  Engish Role: Creator
Simon Barlovits Level: 7 Asymptote-Partners-Matrices o045 y=
e - ‘s 12 1= 32
[ Role: user Role: Member
Asymptote-Partners-LinearFunctions 29212 7= 49

Browse Role: Member

Tasks & Learning Graphs

Asymptote-Partners-InverseTrigonometricFuncti... . .
Role: Member
Profile ® Groups iBe ‘

T
Personal data, a&n Create and ()

statistics manage
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Manage my Groups

Asymptote-Partners-

1. Possibility to - or - group € QuadraticFunctions E I

Web portal » Groups » Group

(Sharing via code = group I’IO,) MEMBERS SHARED TASKS SHARED TRAILS
p ey 1. Find the terms of the function
2. Possibility to - group - g
(On/y for gro up OwnerS) 2. The formula of Quadratic function
spptate -8

3. Identifying translations from y=-ax2
=38

4. Translating y=ax2 both horizontal and vertical

() =

i 5. Graphs f(x)=ax?
‘ M ' =3
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Create or Join a Groups

1. Click on the “"Group” button & Working groups Q

2. Click on the _ to join a group e

) My groups
via code (code = group no.)

Asymptote-Partners-QuadraticFunctions

3. Click on the [FHSYMBOI to

ASYMPTOTE Team Frankfurt
Role: Creator

2.7 =45

222 =3

create a new group

Asymptote-Partners-Matrices

20212 7=
Role: Member 12 7= 32

»  Simon Barlovits Level: 7
=) Role: user

Asymptote-Partners-LinearFunctions o®e 47 Y=
‘12 7= 49
Role: Member
Browse
Tasks & Leaming Graphs

Asymptote-Partners-InverseTrigonometricFuncti. ..

28314 =
7asymptote
Profile ® Groups &

Personal data, [ Create and

.
Be

statistics manage
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Share a Task or a Learning Graph with a Group

& Task: The Bridge = @ nE ‘

To share a task or a LG ...

Share content
1. invoke the task/LG

Duplicates

2. click on the “Share” button
©  Allow copying ®

3. select one of your groups

The Bridge Share with a group

One can describe the railway bridge as quadratic

: Working groups
: nfo rmation: Asymptote-Partners-QuadraticFunctions  ~

a) each task/LG can only be shared with one group

b) sharing a task/LG allows all group members its editing
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Chapter 3:

The Digital Classroom

Monitoring & Evalution Tool
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The Digital Classroom

Features of the Digital Classroom:

* Virtual representation of the class

« Allocation of learning graphs to students
 Real-time monitoring of student's work process
« Student-teacher interaction via chat

« Evaluation on individual & class level

Note: To use the Digital Classroom feature, an active internet connection is required
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The Digital Classroom

Virtual representation of the class:
LG & Tasks —
Learning Graph & Tasks —
« Click on the ,Classes” button
Classes °@e
Create and manage aa*
Profil G
Pe:-g)nLledata, ; CreZiliEdS manage “FI‘
Reviews ° Advanced <
We ask for your E Advanced features %
opinion
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The Digital Classroom

Virtual representation of the class:

& Classes <+

Web portal » Classes

e« Click on the ,Classes” button MY FIRSTCLASS a4

CREATE DATE: 18.02.2023 09:19 Open for joining

e Click on ,+*
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The Digital Classroom

Virtual representation of the class: |

< New Class

Web portal ¥ Classes ¥ Create

e Click on the ,Classes” button

[ Title =
My New Class

e Click on ,+*

Notes

How to create a virtual call representation?

 Enter a title for your class & a short description

e Click on ,Create” i

447150

Open for joining 9

CREATE ||

Perfect, your virtual class is set up. Now let your students join the class!
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Virtual representation of the class:

The new digital classroom

Step 1: Joining the class

« Students can join the class via scanning the QR code once e
. . . . . Have your students scan the QR code with the
- No registration is needed on their side! Asympioleapp oo he class

Class: My New Class
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Virtual representation of the class:

The new digital classroom

Step 1: Joining the class

« Students can join the class via scanning the QR code once e
. . . . . Have your students scan the QR code with the
- No registration is needed on their side!

~ Digital classrooms

« Students are immediately listed in the class e
after JOlnlng SESSIONS: 2 ACTIVE

— Students

CARL o

LAST ACTIVITY. 18.02.2023 09:20

LESLIE P.

LAST ACTIVITY. 18.02.2023 09:30

HARRY

LAST ACTIVITY: 18.02.2023 09:37

© cARMEN

LAST ACTIVITY: 18.02.2023 09:48 QR-Code acive!
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Virtual representation of the class:

The new digital classroom

Step 1: Joining the class

« Students can join the class via scanning the QR code once e
. . . . . Have your students scan the QR code with the
- No registration is needed on their side!

— Digital classrooms
« Students are immediately listed in the class p————————
after Jolnlng SESSIONS: 2 ACTIVE
* You can change the status of a student —
« Active: student can access all allocated LG oA 7
(see next slide; standard setting) S o
 Inactive: student can view but not work on allocated LG ' 'HA;R'Y | o
(pause mode) LAST ACTIVITY: 18.02.2023 09:37
© cARMEN
« Delete: students are not longer part of the class ST s e e ooz ) W
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The Digital Classroom

Virtual representation of the class:

Reconnecting to existing work progress

« Student’s can reconnect to their work progress in the app after the loss/change of the
mobile device or deinstallation of the app

 An individualized student QR code is activated by the teacher and scanned by the
student

 As if by magic, the previous work status appears in the app!
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The Digital Classroom

Virtual representation of the class:

Reconnecting to existing work progress

« Carl has a new phone. How could he reconnect to ——
his previous work progress? £ srTER DGTAL CLASSROON | o
« Click on the student account of Carl
- students
© cARL ©
e :
O camen
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& Student: Carl =

— Student Details and Settings

Virtual representation of the class:

et can
Reconnecting to existing work progress e *
Greate Date 18.02.2023 09:20
i 18.02.2023 09:20

 Carl has a new phone. How could he reconnect to Reconnection possile Yes
his previous work progress? o o

e Click on the student account of Carl
 Activate ,Reconnection possible”

« Let Carl scan his individualized QR code

* His previous work process is automatically restored!

Student: Carl

By clicking the ,edit button (upright), teachers can change student's pseudonymes.

“ eeeH c|‘
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The new digital classroom

Step 2: Create a live session on a learning

Allocation of learning graphs to students: S

Click on an existing digital classroom or create a new
one to create a live session.on ane of your own or a
variety of public learning graphs.

« Click on ,Starter Digital Classroom* v =

Digital classrooms

STARTER DIGITAL CLASSROOM

SESSIONS: 2
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The new digital classroom

Step 2: Create a live session on a learning

Allocation of learning graphs to students: S

Click on an existing digital classroom or create a new
one to create a live session.on ane of your own or a
variety of public learning graphs.

« Click on ,Starter Digital Classroom* v =

Digital classrooms

STARTER DIGITAL CLASSROOM o
SESSIONS: 2 ACTIVE

« One could also create further Digital Classrooms
to conduct lessons based on ...

« topics (e.g., “All about functions”),
« terms (e.g., “2nd term of 2023”), or

« methods (e.g., “Exam preparation”)
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The Digital Classroom

. . € Digital classroom: Starter Digital Classroom =
Allocation of learning graphs to students: |
— Basic Data
« Click on ,Starter Digital Classroom” Descripton

This is the default Digital Classroom for your Asymptote Class. You
can edit this Digital Classroom or create new ones.

e (Click on ,New Session®

Status: Ongoing

Create Date: 18.02.2023 12:49

Updated at: 18.02.2023 12:49
— Sessions

No data found

So far there is no data in this area. Go ahead and create the
first data setsl

NEW SESSION
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The Digital Classroom

< New Session

Allocation of learning graphs to students:

« Click on ,Starter Digital Classroom* Tite

Learning graph code * A

e (Click on ,New Session®

Welcome Message

» Enter a title for the new session

« Select a learning graph of your choice

0/300

* Add a short welcome message for students starts at (Date, Tme)

hours * minutes *

« Determine the time in which the LG is accessible = s - - ;

L)
L)

Ends at (Date, Time)

hours * minutes *

<

] 18022023 ~ 15 g 5
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The Digital Classroom

| 4

Allocation of learning graphs to students: ¢ New Session
« Click on ,Starter Digital Classroom* "My First Sesson
* CIiCk On ,,NeW SeSSion“ ::::‘iln:i;:ra;:z:i;ngofLinearFunctions h

Welcome Message

How to create a session?

» Enter a title for the new session

« Select a learning graph of your choice

241300

« Add a short welcome message for students

Starts at (Date, Time)

« Determine the time in which the LG is accessible e
] 18022023 ~ 14 3 0 2
What is a session? Ends at (Date, Time)
A session is the time period in which a specific LG can be completed by the students. — —
All task processes & chat interactions are stored in the session for evaluation purposes. B 18022023 ~ 18 I B

Within one Digital Classroom, multiple sessions can be created.
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The Digital Classroom

Allocation of learning graphs to students:
The student’'s perspective (app)

After entering the class via the QR code,
the class is displayed under "My Class".

 No registration is needed on student’s side!

All Digital Classrooms of this class are displayed here

HEY, LESLIE P.

My New Class

How to create a virtual class representation?

Starter Digital Classroom
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The Digital Classroom

Allocation of learning graphs to students:
The student’s perspective (app)

Starter Digital
« After entering the class via the QR code, Classroom
the CIaSS |S dISplayEd under "My CIaSS". This is the default Digital Classroom for your

Asymptote Class. You can edit this Digital

Classroom or create new ones.

* No registration is needed on student’s side!

« All Digital Classrooms of this class are displayed here Vo MyFirstSession @

ONGOING = 1H : 43MIN

* |In a Digital Classroom, all sessions are shown UPCOMING

 Currently available LG are marked by a red dot ‘e My Second Session

UPCOMING18. FEB 15:00 - 18. FEB 16:00

« ,Upcoming® shows already planned sessions

FINISHED

 ,Finished” shows passed sessions

The Very First Test l
FINISHED 18. FEB 14:14
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The Digital Classroom

Allocation of learning graphs to students:
The student’s perspective (app)

« After entering the class via the QR code, L
the class is displayed under "My Class". 7asymptote
* No registration is needed on student’s side!
« All Digital Classrooms of this class are displayed here My First Session .

* |In a Digital Classroom, all sessions are shown

Practicing of Linear Functions

b Currently avallable LG are marked by a I’ed dOt In this learning graph, tasks are given on

the concept of proportionality as well as on

. ,,Upcom|ng“ ShOWS already planned SeSS|OnS the slope and graph of a linear function.

4 STAGES o0

,Finished“ shows passed sessions

By clicking on a current session, the related LG can be accessed Download Learning Graph
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The Digital Classroom

Real-time monitoring of student‘s work process:

Practicing of Linear Functions IO & Observe session L

 Synchronously view of the work process:
« How are the students doing progress?

« Do they need support?
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The Digital Classroom

Real-time monitoring of student’s work process: [e=i—= & Observe session ®
 Synchronously view of the work process:
| #1 - Carl | 180
« How are the students doing progress? | N re e 0 O
. DO they need Support? ‘ Hat die Sitzung verlassen 18.02.2023 09:20
#2 - Leslie P. | 400
« Monitoring on class level 2o ‘e e e e b
° R |V i nt r | I 18.02.2023 09:30
eceived points are displayed @ Task successful E—
« LG & work process is represented ® Task ok
. TaSk falled Naoch nicht der Sitzung beigetreten 18.02.2023 09:37
. #4 - Carmen | 580
Task skipped - -
) @ ® O ¢
@® Task opened ' ° _
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The Digital Classroom

Real-time monitoring of student‘s work process:

Practicing of Linear Functions 6 Ca rmen

Web portal » Classes » Class cl194 » dch4 » Sessionse8912 » Chat st816

CHAT EVENTS

 Synchronously view of the work process:

CARMEN

OPEN LEARNING GRAPH 18.02.2023 08:58

« How are the students doing progress? MAIN TASK: COMPLETED

INTERSECTION POIMT (B_E) (580)
18.02.2023 0858

AR

« Do they need support?

SCORE: 100
ANSWER: [{"NAME™" X" "ANSWER™" 27 {"NAME™ ™Y "ANSWER"™"17]

HINT CLOSED CARMEM
INTERSECTION POINT (B_E) (580)

« Monitoring on individual level o®6

18.02.2022 0858

INTERSECTION POINT (B_E) (580)

 Student's interaction with app is stored under ,events®

18.02.2023 0858

MAIN TASK: OPENED CARMEN
INTERSECTION POINT (B_E) (580)

« Get a detailed insight in student's work process

18.02.2023 0857

MAIN TASK: PREVIEWED CARMEN
INTERSECTION POIMT (B_E) (580)

I HINT1 OPENED CARMEN

18.02.2023 0857

CARMEN

OPEN LEARNING GRAPH 18.02.2023 0857

SAMPLE SOLUTION OPENED CARMEN
COMJUMCTION OF CONDITIONS (I_E) (579)
18.02.2022 0857
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The Digital Classroom

Student-teacher interaction via chat;: « Stella

Web portal » Classes » Class cl194 ) dc54 » Sessionse912 ) Chat 5549

CHAT EVENTS

« Synchronous communication via chat

| need help! Can't solve the line equation

20.02.2023 15:08

« Text messages

What did you do so far? Could you please describe your work
process?

* Images

« Audio messages

I understand your problem. Do you remeber how to setup a
linear function with two given points?

20.02.2023 15:10

Support your students & give individual feedback
despite of the online setting!

20.02.2023 15:13

Message o 0 4
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The Digital Classroom

Evaluation on individual & class level:

 Use the monitoring function for an evaluation of the work session:
« Which students performed very well?
« Which students need further support?

« Which task was perceived as difficult?

Note: By comparing student’'s performance on various LG within one Digital Classroom, you can
perform a basic long-term analysis!
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Data Protection within the Digital Classroom

Information on data privacy:

« The data is processed and stored in Germany (1&1 - Frankfurt site).

« The collected data is not personal
 No registration for students necessary
* No email addresses required
 No clear name required: users choose a pseudonym
» ldentification is done temporarily via random key

 Encrypted transmission of data (SSL)

ASYMPTOTE complies with the provisions of the GDPR
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Chapter 4:
The ASYMPTOTE App

How to use the ASYMPTOTE App
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Application download

12:40 & P40

FO r An d rOid : & asyrf\ptote Q

1. Visit Google play *

2. Search for “"ASYMPTOTE"

©

ASYMPTOTE
MATIS 1 - Goethe University * Exmaideuon
B Eykateotnuévo

w Desmos Graphing Calculator
Desmos Inc * Exmaidsuon
“ 4,7% 5 eK.+

Symbolab Graphing Calculator
Symbolab * Exmtaideuon
3 100 xA+

3. C(Click on the download button

GeoGebra Yroloylotrig Mpadikwv
N GeoGebra * Ekmtaidsuon
4,6% [10 ex.+

For iOS:
O r I . 98 Algebrator - math calculator that shows...

\ Softmath * Exmaideuon
1eK.+

T~ A Mpadiko kopmouTtepakt Mathlab
1 . VI S It p p Sto re 3 Mathlab Apps, LLC * Exmaideuon
4,4 % 5 K.+
M Maple Calculator: Math Solver

Maplesoft * Exnaideuon
4,4% @1ex+

2. Search for “ASYMPTOTE"

SR Mathematics

< -

3. C(Click on the download button
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Application Functionalities

The ASYMPTOTE App offers the possibility ...

1.

to select a public Learning Graph from a list available

/

Arc Sine

6STAGES ~ IN PROGRESS
NG

L,ﬁm ] ASYMPTOTE Example LG

S5STAGES =~ READY

=
(,; W) Matrix Test

2STAGES = READY
——

Proportional Relations
) 7STAGES  READY

P
L Public Graph c
| OSTAGES = READY
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Application Functionalities

The ASYMPTOTE App offers the possibility ...

(‘ W ASYMPTOTE Example LG
7 asymptate

Y. 5STAGES  IN PROGRESS

1. to select a public Learning Graph from a list available

Linear Equations
SSTAGES  IN PROGRESS

2. to form a personal gallery of Learning Graphs in

“My collection”
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Before you start

1.

Select the language you prefer

» Click on the three dots button

V4 \

Arc Sine

6STAGES ~ IN PROGRESS
NG

S5STAGES =~ READY

L,ﬁm ] ASYMPTOTE Example LG
g

( < W) Matrix Test

\ 2STAGES = READY

——

Proportional Relations
) 7STAGES  READY

P
L Public Graph c
| OSTAGES = READY
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Before you start

1. Select the language you prefer
» Click on the three dots button
» Click on “SETTINGS”

Linear Equations
5STAGES | IN PROGRESS

ob

My Collection
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Before you start
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16:58 B & v4dQ

< Settings

1.

Select the language you prefer
» Click on the three dots button
» Click on “SETTINGS”

> Select your language

LANGUAGE

English g

DATA MANAGEMENT
O Deutsch

@® English

o

O Frangais

() Greek
Cancel OK
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Select a public Learning Graph

Arc Sine
6STAGES ~ IN PROGRESS

Click on the “Public" button down on the left

ASYMPTOTE Example LG

S5STAGES =~ READY

Choose a Learning Graph from the available list

To search the list by name or code for a desired Learning Graph you

omproe | Matrix Test
can use the <lsearch button ( )

Proportional Relations
) 7STAGES  READY

P
L Public Graph c
| OSTAGES = READY
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Select a public Learning Graph

6
1. Click on the “Public" button down on the left 7£ymptote
2. Choose a Learning Graph from the available list
v~ To search the list by name or code for a desired Learning Graph you
can use the Qsearch button “

5 STAGES E

3. Download the desired Learning Graph

GRAPH CODE
G47109

Download Learning Graph




Co-funded by the
Erasmus+ Programme
asymptote 119 of the European Union

Getting to know ASYMPTOTE app

N\
Arc Sine

6 STAGES =~ READY

1. Before you start exploring the app by yourself it is

Getting to know...

13 STAGES | |IN PROGRESS

N\
Matrix Test
2STAGES ~ READY

recommended to choose the Getting to know ASYMPTOTE (7_,_(
Learning Graph :

Vg

2. This Learning Graph presents the features of the ASYMPTOTE -

app and the multiple answer formats. | "”*\J Proportionsl Relations

7STAGES ~ READY
AN

3. You can also search this Learning Graph by code: G47109 o
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“My Collection” of Learning Graphs

17:37 B &

6 STAGES ~ IN PROGRESS

1. Every downloaded Learning Graph is automatically [ j A Sine
added to your personal gallery “My Collection”

2. To add any desired Learning Graph to “My Collection”
click on the Q button (search by code)

3. You can also remove any Learning Graph that you

ASYMPTOTE Example LG

SSTAGES = READY

=

i
J

A

- ‘ Linear Equations
SSTAGES ~ READY

don't need anymore from your collection
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“My Collection” of Learning Graphs

17:37 B &

1.  Every downloaded Learning Graph is automatically
added to your personal gallery “My Collection” e ——_
2. To add any desired Learning Graph to “My Collection”
click on the Q button (search by code)

QWERTYUI OP

A SDFGHUJKIL
4 Z XCVBNMG®
n23 © @ QWERTY :

v -
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“My Collection” of Learning Graphs

1. Every downloaded Learning Graph is Vi
automatically added to your personal gallery ) asymptote
“My Collection”

?
ASYMPTOTE Example LG Are you sure:

Test Deleting this Graph from your device

2. To add any desired Learning Graph to “My
Collection” click on the Q button (search
by code)

No

PROGRESS

READY ®0/3 ©0/5 ®0/3

3.  Youcan also remove any Learning Graph that ‘b

Start Learning Gr

you don't need anymore from your collection
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Start Learning Graph

17:37 B &

Arc Sine

6STAGES = IN PROGRESS

1. Choose a Learning Graph from "My Collection”

SSTAGES = READY

L ASYMPTOTE Example LG

=

Linear Equations
SSTAGES = READY

My Collection
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Start Learning Graph

1. Choose a Learning Graph from "My Collection”

2. Click on the “Start Learning Graph" button down bellow

5 STAGES B

PROGRESS

READY ®0/3 #0/5 @0/5

Reset Graph Remove Graph

Start Learning Graph
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Start Learning Graph

Linear Equations ©

Challenge  Main + Support

1. Choose a Learning Graph from "My Collection”
2. Click on the “Start Learning Graph" button down bellow

3. Click on the main task (orange) or the support task (green) to

start solving %.

@ Translation of the verbal ex...
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The task formular

Co-funded by the
’| 26 Erasmus+ Programme
of the European Union

On this interface you can see:

The task title

The task definition
The answer area
The task points

How many tries you have left

~

11:14 B B Y41

&

7£ympt0te

Translation of the verbal expres- .
100 MP
sion into algebraic expression_2

The algebraic expression of the following verbal

expression
anumber = is multiplied by 2 and then we

increase d by 7 in the end the result we multiply

YOUR ANSWER 0000 4LEFT

7(2x+3)
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The task formular

a number x is multiplied by 2 and then we

Scrolling down on this interface you can see: “yv”
¢ The available Hints YOUR ANSWER ®e®ee® ALEFT
H 1/} 7(2x+3)

« The “Give up” button -
3(2x+7)
HINTS l-“II

nikostzioufas - nikestzioufas@yahoo.gr
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Answering the task
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Choose an answer

1.

If it is correct:

You can see the Sample solution and you can Continue

6 eeeeee dby7i

YOUR ANSWER

7(2x+3)

6x+7

0 x2n

1 3772

HINTS

n the end the result we multiply

0000 4LEFT

#

CREATOR
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Answering the task

Choose an answer

1. Ifitis correct:

*  You can see the Sample solution and you can Continue
2. Ifitis wrong: X
«  Thefirst time you don’t get any help

« Thesecond and third time a Hint is suggested by the system Wrong answer

Try again!

«  Thefourth time the sample solution is available

« Thenyou should return to the Learning Graph to continue

ATTEMPTS LEFT: 3

The System suggest to use support / challenge tasks after twice

failing / solving a task
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1. You can check the progress of a Learning Graph on the Linear Equations ,
top side of the screen -
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Other options

1. You can check the progress of a Learning Graph on the

top side of the screen

2. You can also check the progress and/or finish a N4

Learning Graph using the check button

Learning graph in progress

Main +Support  wm 100/500MP

Challenge 0/300MP
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Co-funded by the

You can check the progress of a Learning Graph on the Linear Equations (&

Challenge  Main + Support

top side of the screen =

You can also check the progress and/or finish a

Learning Graph using the check button
With the target button you can bring back the

Learning Graph in the center of the screen
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11:11 B B

1. You can check the progress of a Learning Graph on the * @ ;

u\
"l
=~ -
= EH
R
- e
> IzZa
{

top side of the screen

2. You can also check the progress and/or finish a

Learning Graph using the check button

3. With the target button you can bring back the

5 STAGES Bs

Learning Graph in the center of the screen

PROGRESS

READY ®0/3 »0/5 ®0/5

4. You can exit the Learning Graph for a while using the

arrow button

Start Learning Graph
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Other options

1. The Learning Graphs that you haven't started yet are

( \ .
marked with the indication “READY” EA ] oo coneiees
R
ompo | ASYMPTOTE Examdle LG
\__ ) SSmAGES | READY V

-'; - ‘ Linear Equations
| 5STAGES  IN PROGRESS

My Collection
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1. The Learning Graphs that you haven't started yet are
marked with the indication “READY”
2. The unfinished Learning Graphs are marked with the

indication “IN PROGRESS”

« You can reset every unfinished Learning Graph to start again from

" Linear Equations

5 STAGES P

PROGRESS
IN PROGRESS ®0/3 ®3/5 @1/5

Reset Graph Remove Graph

the beginning

Continue Learning Graph
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1. The Learning Graphs that you haven't started yet are
marked with the indication “READY"

2. The unfinished Learning Graphs are marked with the
indication “IN PROGRESS”

« You can reset every unfinished Learning Graph to start again from

the beginning
3. Thefinished Learning Graphs are marked with the
indication “COMPLETED"

« you can also start a new sequence of the finished Learning Graphs

« oryou can Remove Graph download it again and make a fresh start

&

Arc Sine

This learning graph treats the arc sine function from its

domain and range to the calculation of the tangents to

arcsin(x).

6 STAGES B

PROGRESS
COMPLETED ®0/5 @1/6 ®0/5

Remove Graph

GRAPH CODE
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Chapter 5:

Best practice examples

Learning Graphs in different fields of mathematics
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Linear functions 1

Linear functions | o
(modelling)

In this learning graph, you can practice
using and modeling linear functions.

Level: lower secondary level

Proportional
graph

Gradient of a Tn'atnrge o Calculate
street

gradient

gradient

Download LG via this code in the app: 89220

#Main Tasks #Challenge Tasks | #Support Tasks -

5 0 6

https://www.asymptote-project.eu/de/portal-de/#!/graph/g89220
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Linear functions 2

Practise linear functions

In this learning graph you can practise
working with linear functions.

Level: lower secondary level

Conjunction

of

conditions
(LE)

Intersection Points on
point (B_E) a graph

Download LG via this code in the app: g28219

Triangle of
the
gradient

Calculate
gradient

#Main Tasks #Challenge Tasks | #Support Tasks

4 2 5

https://www.asymptote-project.eu/de/portal-de/#!/graph/g28219
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Linear functions 3
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Proportional function

In this graph, you can practice and
improve your knowledge about
proportionality and proportional
functions.

Level: lower secondary level

Download LG via this code in the app: g23218

#Main Tasks #Challenge Tasks | #Support Tasks

4 2 3

Proportional
relations

From law
to graph

From table
to law

https://www.asymptote-project.eu/de/portal-de/#!/graph/g23218
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Quadratic functions 1

Modeling with quadratic
functions

This learning graph is about
mathematical modeling. From basic to
advanced tasks, mathematical
backgrounds are embedded in factual
contexts and complemented by
appropriate challenges and supports.
Have fun with this learning graph. It is
suitable for grades 9 and up.

Level: lower secondary level

Download LG via this code in the app: g04348

#Main Tasks #Challenge Tasks | #Support Tasks

6 2 4

https://www.asymptote-project.eu/en/portal-en/#!/graph/g04348
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Quadratic functions 2

Translations and the vertex
of graphs of quadratic
functions

This learning graph is suitable for grades
9 and up. It looks at translations of
graphs of quadratic functions. Thereis a
focus too on the vertex of quadratic
functions.

Trh‘l=|l1|

ranslating
y=x7 baf
5 y=x" righ
- ‘d :
ana vwernical

Idantifying
1&::?' :'E. graphs and

interssction
)
riex o Vertex of
notion 3 notion 2

Level: lower secondary level

Download LG via this code in the app: g14346

#Main Tasks #Challenge Tasks | #Support Tasks

5 4 3

https://www.asymptote-project.eu/en/portal-en/#!/graph/g14346
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Quadratic functions 3

Properties of quadratic
functions

In this learning graph, different tasks
around the topic of quadratic functions o
are offered from easy to advanced

difficulty level. In addition, challenges and
supports are offered at different points.
The Graph is for the 8th grade.

Level: lower secondary level

. : : nifying L
Download LG via this code in the app: g28345 e
#Main Tasks #Challenge Tasks | #Support Tasks

5 3 3

https://www.asymptote-project.eu/en/portal-en/#!/graph/g28345
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Linear equations 1

Modeling with linear
equations:

This learning graph is about
mathematical modeling. The main tasks
consist of different modeling tasks. The
respective challenges or supports are
varying training tasks, which provide
suitable learning opportunities due to
structural similarities. Enjoy this learning
graph. It is suitable for 8-9th grade.

Level: lower secondary level

Download LG via this code in the app: g19358

#Main Tasks #Challenge Tasks | #Support Tasks

6 4 4

https://www.asymptote-project.eu/en/portal-en/#!/graph/g19358
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Linear equations 2

Reasoning and modeling
with linear equations

This learning graph is about getting a
deeper understanding of linear
equations. The main tasks are not
classical training tasks, but mainly consist
of reasoning or modeling tasks. Training
tasks find their application in the
challenging or supporting tasks. Have fun
and good luck! (LG for the 8th-9th grade)

Level: lower secondary level

Download LG via this code in the app: g17357

#Main Tasks #Challenge Tasks | #Support Tasks

5 5 4

https://www.asymptote-project.eu/en/portal-en/#!/graph/g17357
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Linear equations 3

Solving linear equations

This learning graph is about practicing
solving linear equations. It goes from
simple exercises to real-life tasks. There is
the possibility to accept challenges or to
get support of supporting tasks. The
graph is suitable for 7-8 grade.

Translation of
the werbal

Jascnbe
& expression
equation into algebraic
axpression_2,

Level: lower secondary level

Download LG via this code in the app: g25350

#Main Tasks #Challenge Tasks | #Support Tasks

inear inear

5 5 3

https://www.asymptote-project.eu/en/portal-en/#!/graph/g25350
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Integrals 1

Indefinite integrals

In this learning graph, you can exercise
primitive calculus, immediate integrals,
quasi-immediate integrals, and
integration by decomposition, parts, and
substitution.

Level: higher secondary level & university
level

Download LG via this code in the app: g47328

#Main Tasks #Challenge Tasks | #Support Tasks

6 5 5

https://www.asymptote-project.eu/en/portal-en/#!/graph/g47328
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Integrals 2

LG - Definite integrals and g
application

The learning graph is about definite
integral, integration techniques and
application to the calculation of areas.

Level: higher secondary level & university
level

Download LG via this code in the app: g28401

#Main Tasks #Challenge Tasks | #Support Tasks

5 4 1

https://www.asymptote-project.eu/en/portal-en/#!/graph/g28401
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Inverse Trigonometric Functions 1

Inverse Trigonometric
Function: arctan

Learning graph with several exercises
about the arctan function that includes:
domain; range of values; derivatives;
inverse function; tangent and normal line;
equations and inequations; differentials;
approximate values.

Level: higher secondary level & university
level

Download LG via this code in the app: g18222

#Main Tasks #Challenge Tasks | #Support Tasks

7 5 8

https://www.asymptote-project.eu/en/portal-en/#!/graph/g18222
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Inverse Trigonometric Functions 2

Inverse Trigonometric
Function: arcsin

LearningGraph - inverse trigonometric
function arcsin. Domain and range of
values. Equations and inequalities.
Tangent and normal line. Differential.
Composite function derivative and
inverse function derivative theorem.

Level: higher secondary level & university
level

Download LG via this code in the app: g28248

#Main Tasks #Challenge Tasks | #Support Tasks

7 10 8

https://www.asymptote-project.eu/en/portal-en/#!/graph/g28248
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Inverse Trigonometric Functions 3

Inverse Trigonometric
Functions

In this LG you can learn, train and reason
about inverse trigonometric functions.

Level: higher secondary level & university
level

Download LG via this code in the app: g67251

#Main Tasks #Challenge Tasks | #Support Tasks

6 2 4

https://www.asymptote-project.eu/en/portal-en/#!/graph/g67251
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Inverse Trigonometric Functions 4

Inverse Trigonometric
Function: arccos

Learning graph with several exercises
about the arccos function that include:
domain; range of values; derivatives;
inverse function; tangent and normal line;
equations and inequations; differentials;
approximate values.

Level: higher secondary level & university
level

Download LG via this code in the app: g03221

#Main Tasks #Challenge Tasks | #Support Tasks

sssss

6 7 6

https://www.asymptote-project.eu/en/portal-en/#!/graph/g03221
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Inverse Trigonometric Functions 5

Inverse Trigonometric
Function: arccot

This LG covers the topic of inverse trigonometric, arc-cotangent
function. It is an LG with a high number of tasks for two main reasons:

Irnerse
amcouan

(1) The cotangent function is not part of the secondary school =
mathematics program, so students in higher education learn the

cotangent function and then its inverse function, so students have a

greater difficulty, compared to other inverse trigonometric functions. (2) =
This is the last inverse trigonometric function studied, so this LG is

intended to function a bit as a review of the topics covered, in the

context of inverse trigonometric functions.

Level: higher secondary level & university level -

al ane
peint

Download LG via this code in the app: g78228

#Main Tasks #Challenge Tasks | #Support Tasks

8 13 13

https://www.asymptote-project.eu/en/portal-en/#!/graph/g78228
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Matrix operations

The purpose of this learning graph is, to
work with matrix operations. Matrix
operation mainly involves three algebraic
operations which are addition of
matrices, subtraction of matrices, and
multiplication of matrices. We can also
multiply a matrix by any constants, it is
called scalar multiplication.

Matrix add

Matrices
ml.lliplii)caliun

Matrix

Matrix
multiplication ‘ﬂim 2

Matrix
operations 3

Matrices
multiplication

Level: higher secondary level & university
level

Download LG via this code in the app: 826196

#Main Tasks #Challenge Tasks | #Support Tasks

5 3 4

https://www.asymptote-project.eu/de/portal-de/#!/graph/g26196
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Matrix equations & systems of
linear equations

The purpose of this learning graph is, on the one
hand, to solve matrix equations and, on the other
hand, to solve systems of linear equations, exuaton
Matrices are the perfect tool for solving systems :
of equations. A very concise way of writing a
system of linear equations is using the matrix
equation: AX = B, where A isan X m matrix, X is a et
m x 1 matrix and B is a n x 1 matrix. o

Level: higher secondary level & university level

Download LG via this code in the app: g05197 Inerse of
#Main Tasks #Challenge Tasks | #Support Tasks
4 2 5 :
https://www.asymptote-project.eu/de/portal-de/#!/graph/g05197




7£ymptote

Elementary matrix operations, rank
and inverse

Elementary matrix operations play a vital role in
applications of algebra. It helps in solving linear
equations in finding the inverse of a matrix and also

finding the matrix rank.

The three basic elementary operations or transformation of

a matrix are:

-Interchange of any two rows or two columns.

-Multiplication of row or column by a non-zero number.
-Multiplication of row or column by a non-zero number and add
the result to the other row or column.

Level: higher secondary level & university level

Download LG via this code in the app: g49195

#Main Tasks #Challenge Tasks | #Support Tasks

7 3 1

Co-funded by the r
’| 56 Erasmus+ Programme Y
of the European Union

https://www.asymptote-project.eu/de/portal-de/#!/graph/g49195

*




Co-funded by the
Erasmus+ Programme
asymptote 157 of the European Union

Gauss Elimination Method
and Applications

Gauss Elimination Method and
Applications (to solve linear systems, to
find the matrix rank, to find inverse of a Gawssin o -
matrix)

Gauss
elimination Elementar

el ee operations

a matrix matrices

Level: higher secondary level & university
level (e Matrix -

muh?i!nlasl Linear

V' Gauss
e elimination

“linear cost? afiee
Equations method

equations

Download LG via this code in the app: g17203

#Main Tasks #Challenge Tasks | #Support Tasks

3 3 4

https://www.asymptote-project.eu/en/portal-en/#!/graph/g17203
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ASYMTPOTE Video Tutorials and Theoretical Background

V E2_The ASYMPTOTE web portal: Creation and sharing of tasks

Below this link you find a playlist of video tutorials
developed for the ASYMPTOTE MOOC. The videos
are in English with provided subtitles in English,

German, Greek, Italian, Portuguese and Spanish.

asymptote e Eupost U IR

ASYMPTOTE THEORETICAL BACKGROUND
Teaching and learning mathematics online

106 - Research and Validation

Further, you have access to the ASYMPTOTE

Theoretical Background. o

Version: V1.7
Scope-State: Internal
Leading Organisation: University of the Aegean (U0AEG)



https://www.asymptote-project.eu/en/tutorial/
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