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Purpose of Task Design

N

Within outputs 103 & 104, we give best
practice examples on how to develop
learning contents with the ASYMPTOTE
system.

We aim to provide a profound number
of tasks in the open database for
exemplary topics. In doing so, we pro-
vide ready-to-use materials for
teachers.

By the help of these tasks as well as
self-learning materials (manual & video
tutorials), we provide the basis for a
rich and active user community
creating tasks on multiple topics.
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Technical
development
of the
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system
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best pratices
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manual
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community




N\
Phases of Task Design
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1. Establishment
of criteria for

task design

2. Development
of tasks on
secondary level

2. Development
of tasks on
university level

3. Review of
the tasks

4, Translation
of the tasks

6. Development
5. Development of the
of sample ASYMPTOTE
LGs incl. review Handbook
& translation incl. review &
translation




Material-based Outputs

1. Establishment of Criteria for Task Design

1. Level:

The tasks should be important for the topic. Thereby every tasks should be integrated in the level:
(1) basic, , (3) advanced.

CHALLENGE SUPPORT

The levels are connected to the learning graph.

Basic was designed in the learning graph as a support task

Advanced means in general additional challenge tasks.

2. Types of tasks:

Studies have shown that complex tasks were underrepresented during the Covid-19-induced remote
teaching phase. Thus, we do not only focus on (1) training and practicing tasks,
but also on (2) reasoning and (3) modeling tasks.

6 » 103&4: Establishment of Criteria for Task Design



1. Establishment of Criteria for Task Design

N

3. Hints: For every topic a minimum of two hints are necessary.
For “reasoning tasks” the first hint should be a strategic hint
(e.g., “use easy numbers like...").

4. Answer format: for every task, an appropriate answer format
should be used.

5. Sample solution: For every task, a solution plan must be added.

This solution must be detailed enough, that students can compare
their own solution with the solution of the task.

6. Curriculum hierarchy: Tasks are assigned to a related
curricular topic.
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& Create task

Title image

) asymptote

Please upload a represantative image for your

task

— Basic data

Definition of task
Title -
Task Design

Definition of task *

illustrated by an task picture.

The fitle will be visible in full length on all modern devices.

A meaningful and motivating task should be given here. It can be

I easy language

96 /1500

0

— Task format

Task type and solution®

Sample solution

Interval

Exact value

Multiple Choice

Fill in the Blanks
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2. Development of Tasks for Secondary Level

Creation of tasks in English language:

Linear
Functions

Generic Quadratic

Tasks Functions
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Linear
Equations

70 tasks
(34 training, 15 reasoning,
21 modeling)

Examples in the field of linear functions:

—l

Training

Reasoning

Modeling

44 tasks
(20 training, 15 reasoning,
9 modeling)

80 tasks
(35 training, 20 reasoning,
25 modeling)

103&4: Developement of Tasks for Secondary Level

vy

B

Z"EESE TIREE TRERE

f TERRL TN )
\ Created with GeoGebra
I Positive and negative slopes

Can you identify which slopes are
positive and which are negative?
Select all and only those graphs that
have positive slopes.

green
blue

red

Positions of two graphs 100 MP

The graphs of the two linear functions
h= g1+1.1yg = %z— lare..
[Select the right answer below.]

YOUR ANSWER eee 3 LEFT
vertical to each other.
parallel to each other.
crossing.

none of the above

Check

Slope of the ramp w0MP

Determine the slope of the ramp in
percent. Round to two decimal places.

YOUR ANSWER esne &
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2. Development of Tasks for University Level

Creation of tasks in English language:

Generic
Tasks

9 »

42 tasks
(32 training, 4 reasoning,
6 modeling)

Matrices

Examples in the field of linear functions:

Training

Reasoning

Modeling

Inverse
Trigonometric

192 tasks
(164 training, 25 reasoning,

Functions 3 modeling)

110 tasks
(106 training, 4 reasoning,
0 modeling)

Integrals

103&4: Developement of Tasks for University Level

Inverse of a matrix

It is known that a sequence of elementary

s tr e
1801

[AlL] tr2]10 8
001 231

The A" matrixis:

YOUR ANSWER F1

&
Power of a matrix 2 100 MP.
-05 -1 05
letA=| 1 05 -1|,M=4?
0.5 0 05
and N = A%

The entries m3y and ny3 of M and N are
(respectively) equal to:

YOUR ANSWER

Use decimal notation to answer.
mgp = and nyy =

(_
A'A'A l

k. 20 s

B _j”z w -
— <
T 1av <

F 10V <
$0

Electric circuits and system

of linear equations

Compute the currents in the electrical
circuit shown in the figure.




3. Review of Tasks

1. Language check:
1. Language correctness (English) of the task
2. Comprehensibility and clarity of the task
3. Appropriateness of mathematical technical terms

Electric circ
equations

g system of linear

Compute the currents in th rical circuit shown in the figure.

Engineering Education

Linear equations syste|

2. Content-related check:
a. Mathematical correctness of the task

b. Appropriateness of the chosen answer format ,)=

c. Comprehensibility of the sample solution AR AR P09

d. Use of meaningful hints and provision of Positive and negative siopes
step-by-step guidance o gt i st

Select all and only those graphs that have positive slopes

slope graph linear functions
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4. Translation of Tasks

~___

A wide range of tasks is available in the following languages: English, German, Greek, Italian, Portuguese and Spanish.

Example task in the field of linear functions:

Pendientes positivas @
|~ v negativas

:Sabes indentificar las rectas que tienen
pendiente positiva y negativa?
Selecciona las rectas que tienen
pendiente positiva

YOUR ANSWER ®ee® 3LEFT

verde

v,

<
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Kannst du unterscheiden, welche
Geraden positive und welche negative
Steigung haben? Wahle unten genau die
Farben der Geraden aus, die positive
Steigung haben.

YOUR ANSWER ®ee® 3LEFT

griin

|~ Khion

Mmopeite va TipoabiopioeTe moleg KAIOEIG
lvar BETIKEG KOt TIOIEG APVNTIKEG;
ETIAESTE OAEG KAt HOVO TIG YPAWIKES
TIAPATTACEIG TTOU £X0UV BETIKEG KAIOEIG.

YOUR ANSWER ®ee® 3LEFT

Tpdovn

A

l

——
~—

Identifica quali tra le rette in figura
hanno pendenza positiva e quali
negativa.

Seleziona tutte e sole le rette che hanno
pendenza positiva.

YOUR ANSWER ®ee 3LEFT

verde

TrEEmEmEEE ~wmEE  YEERE T5351 JEET SPEERE-EEES-EEETE . EEE: TmamrimEEryEERs: TrEEmEmEEE ~wmEE  YEERE T5351 JEET SrEERE-EEER-SEERTNe o EEES TamErmEEroEERD rEEREEEs “wmEE  YEERE T5351 JEET = mEErgmEnt  YEERE TE35T JNRRT 1RERL
P°5"t'Ye “S"td @ OETIKI KAt APVATIKN Pendenza positiva e @ Inclinagdes positivas @ Pendientes positivas @
negative Steigung _~ negativa |~ enegativas y negativas

Consegue identificar quais as encostas
que sao positivas e quais as negativas?
Seleccione todos e apenas os graficos
que tém declives positivos.

YOUR ANSWER ®ee® 3LEFT

verde

;Sabes indentificar las rectas que tienen
pendiente positiva y negativa?
Selecciona las rectas que tienen
pendiente positiva

YOUR ANSWER ®ee® 3LEFT

verde




4. franslation of Tasks

A wide range of tasks is available in the following languages: English, German, Greek, Italian, Portuguese and Spanish.

Example task in the field of matrices:
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AA A - AA A
20 Yoo 20 i 20 b 20 Yoo 20 i %t
5 3 5 ] z 5 3 5 3
i, Ay, W iy i W i, i W * i, Ay, W T, i W i
. 50 2 50 50 . 50 2 502
14V < 14V 14V 14V < 14V <
T 10v > 1o0v 10v T 10v > T 10v T 1ov
<30 T 30 T 30 <30 30 30
Elektrische HAeKTpIKG
. Schaltkreise und - KUKAWHOTO Kat o . . . .
Electric circuits and lineare ‘ OUGTNPA YPOPPIKWY Circuiti elettrici e Circuitos elétricos e Circuito eléctrico y
system of linear @ 100 MF Gleichungssysteme £§10WOEWV sistemi di equazioni @ 100 N sistemas de @ 100 sistema de @ 100
equations lineari equagdes lineares ecuaciones lineales
Berechne die Strome im elektrischen YTIOAGYIOE TIG EVIAOEIG TOU NAEKTPIKOU
Compute the currents in the electrical Schaltkreis, der im Titelbild dargestellt KUKAGHaTOG Tou BefxvovTal ot Calcola le correnti nel circuito elettrico Determine as correntes no circuito Calcula las corrientes en el circuito
circuit shown in the figure. it puwroypapia. mostrato in figura. elétrico representado na figura. eléctrico mostrado en la figura.
YOUR ANSWER @000 4LEFT YOUR ANSWER ®eee 4LEFT VOUR ANSWER seo LiEF YOUR ANSWER ®ee0e 4lLEFT YOUR ANSWER ®eee 4LEFT YOUR ANSWER ®eee 4LEFT
i1= A g = Aandij = i1= A g = Aand i3 = §i = B Axais = i1= A g = Aand iz = i1= A g = Aeiy= i1 = A= Ayiz=
A A A A A A
3 - = () ra
A ) —
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5. Development of Sample LGs on Secondary Level
‘incl. review & translation

Linear
functions

Generic Quadratic
LGs functions

Linear
equations

3 Learning Graphs

g23218 | Proportional function
g28219 | Practice linear functions
£89220 | Linear functions (modelling)

3 Learning Graphs

g28345 | Properties of quadratic
functions

g14346 | Translations and the vertex
of graphs of quadratic functions

g04348 | Modelling with quadratic
functions

3 Learning Graphs

825350 | Solving linear equations
g19358 | Modelling with linear equations
g17357 | Reasoning and modeling with
linear equations

*The LGs can be accessed by entering the given code in the ASYMPTOTE app.

13 » 103&4: Developement of Sample LGs on Secondary Level

Exemplary Learning Graph:
Modeling with linear equations



Material-based Outputs

5. Development of Sample LGs on University Level
‘incl. review & translation

Matrices

Generic Inverse
Trigonometric

LGs Functions

Integrals

3 Learning Graphs

£26196 | Matrix operations

g49195 | Elementary matrix
operations, rank and inverse

g05197 | Matrix equations & systems
of linear equations

5 Learning Graphs

828248 | Inverse Trigonometric Function:
arcsin

803221 | Inverse Trigonometric Function:
arccos

g18222 | Inverse Trigonometric Function:
arctan

g78228 | Inverse Trigonometric Function:
arccot

g67251 | Inverse Trigonometric Functions

2 Learning Graphs
g28401 | Definite integrals and application
g47328 | Indefinite integrals

*The LGs can be accessed by entering the given code in the ASYMPTOTE app.

14 » 103&4: Developement of Sample LGs on University Level

Exemplary Learning Graph:
Inverse trigonometic functions: arccos

arocos

Inequality
arc

Derivation
areoos




6. Development of the ASYMPTOTE Handbook

\___~ incl. review & translation

The purpose of the ASYMPTOTE Manual is to provide step-by-step guidance to educators on secondary school and
university levels on how to use the ASYMPTOTE system.

It gives an overview of the ASYMPTOTE web portal and app as well as the Digital Classroom. It also provides best
practice examples for task and LG design.

4 1. Introduction
"asymptote 1.1, The ASYMPTOTE idea
1.2. Key functionalities of ASYMPTOTE
2. The ASYMPTOTE web portal

o Y 3 \ 2.1. How to create an account on the web portal 5 Best practice EXEHT\D|ES
As I MPTOTE Man ual 2.2. How to create tasks

5.1. Linear Functions 1, 2, 3

2.3. Answer formats

ASYMPTOTE 2.4, How to create a Learning Graph 5.2. Quadratic Functions 1, 2, 3
Adaptive Synchronouiol\f?;:ﬁnrneaglgzgiiar:glif;g;iisg 2.5. How to search for tasks/Learning Graphs and how to share them 53 Liesr Baustlomed. 23
3. The Digital Classroom 5.4. Integrals 1, 2
4. The ASYMPTOTE App 5.5. Inverse Trigonometric Functions 1, 2, 3,4, 5

5.6. Matrices 1,2, 3,4

6. Video Tutorials and Theoretical Background

7. References
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6. Development of the ASYMPTOTE Handbook

__“incl. review & translation

The manual is available in all partner languages.

It is available here:

Please select your desired language on the linked web page to
access the manual in this one.

Exemplary section: how to chose in appropriate answer format for task creation:

£ Go-funded by the
i Erasmus+ Programme
7 asymptote of the European Union

Interval

* Tasks that require some

latitude, e.g., modeling & 7—/
estimating. asymPtOte rk
Q
| Vi
* Tasks with exact result, e.g. Find coetficlent 7 asymptote
arithmetic problems &

combinatorial problems. ot A(3,45)

Multiple Choice

* Quiz tasks & query true/false (A —
statements |00 e Ry

Fill in the Blanks

* Tasks for learning technical

terms and language —
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