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Introduction

The DME (Digital Mathematics Environment) is a web based learning environment, designed
for the subject mathematics. It offers schools the possibility to offer students part of the
mathematics subject matter digitally.

e Registration facilities on a central web server store student work and turn the DME
into a kind of digital workbook. Teachers can see student work in a score overview,
but also per student on a detailed level.

e An authoring tool gives the teacher the opportunity to design activities himself. This
may be done by changing existing activities, but it is also possible to design entirely
new activities.

In this manual, we explain how entirely new activities can be designed.
October 2013,
Mieke Abels

Peter Boon
Sietske Tacoma
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1. Editing or designing new activities

In this chapter we explain how you can get started with editing modules and designing new
ones.

First make sure that you have a teacher account for the DME. The DME user manual explains
how you can get one.

Next go to www.fisme.science.uu.nl/dwo/en or dme.colorado.edu (USA) and log in using your
teacher account.

The modules in the DME are divided into standard modules for all users and school modules,
which are only accessible for users in the same school.

File Edit
¢ /Al mogules]
9 [ DME Math Ervironment
9 [ Math Secundary Education
o= [ Algebra

7 [ Geometry
¢ 07 Exercises - Calculate the area

|j| Calculate the area (1)
D Calculate the area (2)

|j| Calculate the area (3)
o 07 Exercises - Views
o 0] Exercises - Cube buildings
0=
0=

1 is a folder
4 is a module

D is an activity

LI7 Exercises - Drawing in space
07 Exercises - Mets
o 07 Lesson - Meaningful lines
7 [ Mumbers
e 07 Exercises - Jumps on the number line
e L7 Exercises - Megative numbers
o L] Exercises - True makers
o= [ Lessons - Megative numbers
o= [ Math Undergraduate
o= Old modules
o= 207 Manual
o= [ Modules DWO-project ontwikkelomgeving

You can only edit modules in your own school folder.
Using the structure, you can organize new and adjusted modules and activities inside your
own school folder, for example by creating folders for each grade and/or for each subject.

Advice: make sure that every teacher who starts designing does so in a personal folder. When
students have already worked on an activity and that activity is changed, the student results
will disappear.
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a. Creating a new folder

Using the folder structure
Right-click on the school’s folder: a pop up appears.
Click ‘Add new folder’.
File Edit
o ] All modules
o= ] DME Math Enviranment

o= [ Modetatas ==t —hiikkelomgeving
Add newy folder

Add ne odule
Edit

A pop up appears in which a name can be given to the new folder:

New Module Folder x|

o

Folder narme: || |

[ »

Description:

1]

] Cancel

Next click OK.

Using the Edit-option
Click on the school’s folder and the Edit-button appears in the blue bar at the top of the

screen:
; : Modules Edit

When you click this Edit button, the navigation panel is frozen (the text turns gray) and in
the rightmost panel the existing folders and modules appear:

Module management

File Edit ‘ Add new madule H Add new folder ‘
e All modules
o [T DME Math Environment 9 Grade A
o= [ modules DiWO-project ontwikkelomgeving = Grade 7 PavX
9 Graded S awx

A new folder can be added using the button ‘Add new folder’. A pop up appears in which
a name can be given to the new folder:
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EAnew Module folder |

o

Folder name: || |

Description:

[ ¥

l

] Cancel

Fill in a name and click OK. After clicking the ‘Stop editing’ button, the navigation panel
will be activated again.

b. Copying a module @ to a different folder 3

Right-click on the module: a pop up appears.
Click ‘Copy’.

File Edit
o ] Al modules
9 ] DME tiath Enviranment
9 [ Math Secundary Education

7 [ Algebra
9 [ Exercises - Arrow chains
[
o 7 ¢l S NG e forrmula

o= 27 From formula ta farmula

Next, right-click on the folder that you want to copy the module to. Make sure this is a
folder inside the school’s folder. Again, a pop up appears. Click ‘Paste’:

=,

File Edit
o Al modules
o= ] DME Math Environment
o CModules DWO-project antwikkelomgeving
o= [ Summerschaoal 2013
o= [] GradeH
o= [ Grad| Add new falder
g Grad agd new module
g Ij: 5'?“ Cut
&= L0 mic B
o= [ Geral “ORY
o= ] Mew | Faste ath Environmen
o ] Mieke Egit %
o= [ Peter
o= [ 1M

Fenarme
Delete folder Grade 6
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c. Coping an activity [3to a module @

Right-click on the activity: a pop up appears.
Click ‘Copy’:

¢ “|zonstructthe formulal
D Construct NENRN
D Construc CDWV\I\S_JIa ey
o= 07 Backtox

Now navigate to the module to which you want to add the activity. Make sure it is inside
your school’s folder.

Right-click on the module: a pop up appears.

Click ‘Paste’:

7 [ Madules DWO-praject antwikkelarmoeving
o= [ Summerschoal 2013
[ Grade &

o= 107 modile
o= ] Grade 7| Add new folder
o= [ Grade 3| add new module
o= |j Slgtske cut
o= L0 mic E&F
o= [ Gerard Copy
o= [ Mew ver{ Paste Ernvirantr
o= ] Mieke | Edit %
o= [ Peter
o= [ 1Chl 201

Fename
Delete folder Grade B

d. Merging two activities

It is possible to add the pages of one activity to another activity. This will also add the
pictures correctly.
To do so, right-click an activity and copy it.

¢ ‘L |construct the formulal
D Construct a1

D Construct =gy %Jla 21

o L7 Backto

Next, go to the activity (within the school’s folder) to which you want to add the pages.
Right-click on this activity and select Merge.
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7 [ Maodules DWO-praject antwikkelomgeving
o= Summerschaoal 2013

9 Cd Grade &
¢ 207 Module l
D Construg— —
o [ Grade 7 Cut
o= ] Grade 8 Copy
o= ] Sietske Faste
o= L7 rmic E&F
o= ] Gerard mEjrge %
o= [ Mew versions M Eull
o= [ Mieke Rename
o= ] Peter Delete Activity Construct the formula (1)
o= [ IChil 2013 I

e. Adding, deleting and swapping pages in an activity

It is very well possible that you like an activity from the standard modules, but would like
to add a few more pages, or delete some of them. If this is the case, you can copy it to
your school’s folder and edit it.

After selecting the activity and clicking the button Edit , you will enter the real

authoring tool.

With the arrows close to the red balls, at the bottom of the screen, you can add, delete
and swap pages:

By clicking the right arrow next to ball 3, a fourth ball is added. @ ) b
This is a copy of the page which is currently selected, in this case = "~ "
page 1.

By clicking the left arrow next to ball 3, the last page, in this case page 3, will be
deleted.

Using the arrows under the selected page, you can swap the current page with one of its
neighbors.

With the third button in the blue bar, HTELTE , you can see what the page looks like

for the student, without having to save the activity already.

Save

To save the adjustments you made, you can use the button
window appears:

save configuration x|

- [fywou save this new configuration,
the result ofthe alder iterms will be removed

The following

Are wou sure you swant to save this configuration?

Wes Mo
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This is intended as a warning: if students have worked on this activity, all their results
will be deleted. This will even happen if only very minor changes are made to the
activity.

This window will also be shown after clicking the Stop editing button. At that
moment, you can choose whether you want to save the adjustments you made, or not.

f. Creating a new activity

To create a new activity inside a module, right-click the module and select ‘Add new
activity’.

9 [ Grade
% 27 Mo
D Add nes Activity %
o= ] Grade 7 Cut
o[ Grade § cqpy
o= ] Sietske
o= L07 nic EGH
& [ Gerard | Bt
o= [ Mew ve| Rename Erwiranim
o= [ Mieke | Delete module Module
o [ Peter
o= T ICHI 2013

Faste

A pop up appears, which shows all existing activities in the standard modules.

|%| Add new Activity =

Choose Activity:
Show: All-A-B-C-D-E-F-G-H-I-J-K-L-M-N-0-P-Q-R-5-T-U-V-W-X-Y-Z
All:

[»

) -Template - 2 column

() -Template - Empty

) -Template - Solve equations

() -Template - Symplify Expressions
() Algebra arrows - Back to x i
() Algebra arrows - Build the formula
) Algebra arrows - Equivalent formulas
) Algebra arrows - The shortest chain
) Differentiation Polynomials

) Differentiation Rules

i_) Equations - Cover-up strategy

() Fractional equations -

Preview Activity | Cancel ‘ | Add

b

For the new activity, you can choose one of the four templates. These will be described in
more detail in the next chapter.

You can also select one of the other activities, for example one which already has a suitable

layout for your activity. To use this layout, remove all pages but the first. In this first page,
design the task you wish and next copy this page, as a basis for the following pages.
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g. Making a backup of a module

Backups can only be made from modules which are in the school’s folder.
Select the module. Next click File and select Backup module.

Construct the formula Edit

=
Modules Add nevwy folder
Add new Activity || Environment ,
My profile CWi-project ontwikkelomoeving
Irnpart merschool 2013
Class managemn... Backup module, 2 6
—Q'l 800 odule
] mpo onstruct the farmula
Res;zlts ofclass: Expaort SC0 L7
- Alc
- H2e Export Applet = 8
P ke

Using the window that appears now, you can save the backup to your computer. You can
choose any name you like for your backup. When you import the backup back into the DME, it
will automatically get the original name back.

Backup activiteiten van module Rekenen: Breuken 2=
Save ir: IE}backups j Q i

File name: I j Save I
Save as type: IAII Files %] j Cancel |
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h. Importing a backup

To import a backup, select the school’s folder or a folder inside this folder.
Now click File and select Import.

Grade 6 Edil
= =
File | Edit
Modules Add newy folder
Add nesy module Enwrnnment ) ]
My profile WiO-project ontwikkelomoeving
Irriport % erschool 2013
Class managem... Backup rrodule fi
I HECo fule
) mpo nstruct the formula
Res;zlts of class: Expaort 500 2
- Al
- Hzc Export Applet g
- H3a o ] Sielske

e [TT wmie COC

In the window that appears, navigate through the folders on your computer to find the
module:

Restore module backup 2xl

Look ir: IE) backups_letterekenen j @ _T =

My R B

File name: I j Open I
Files of type: IAII Files [*.%] j Cancel |
i

Select the file and then click Open.
Now the module is visible inside the DME, with its original name.
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2. Templates, overview

Template - 2 columns

-

¢ Q L1

Y 4
A useful template in which you can put texts
and tasks in the left hand column, and
pictures, graphs, Geogebra, etc. in the right
hand column.

Template - Empty

Taid T e ——
jw & 0 o

This template can be used to create an
entirely new layout.

Template - Expressions step-by-step

e ETR——
jw 4 & 0 o
Bodracht el 1 . flcRangEs Sit

Oprachmenst

An important group of mathematical tasks
has an expression as answer. Typically the
tasks states: calculate, rewrite, simplify,
etc.

This template already contains the
corresponding answering box in the right
hand column.

See Expressions step-by-step.

Template - Equations step-by-step

Tetat Tnt
 Ha O o
‘Bpdracht tite 1 o WA [ 11

125N V00K T35 DAFATHE

This template can be used for tasks in which
an equation has to be solved.

The right hand column contains the
corresponding answer box.

See Equations step-by-step.
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Each template has the following options:

Text: [ Title: Mew editar version [
f[x]E&)EItl{JEI\
i‘f’ff‘_f!?_'_‘?_f ---------------------------------------------- \( A toolbar with: ~ \ .. -
fix1 formula editor
\ E graph tool
Different types of {% _
feedback and scoring. link
Fractice - picture
Practice bl answer box
Practice game = -
Selftest ﬂv R |
Test Geogebra
Practice endless [ ) | K|:| text box J _________________________________ i
Adding and
removmg YWariables for random parameters:
O
= ptia Practice -
OR |
i )

Adjusting the

order.

B
| £| Opties

I e

]

Mathematics

[C] Multiplication sign: X

[[] Word variables

[[] Variables like AB, BC eic.
|7 Angle unit degrees
F-keys for formulas

[] Global parameters

Navigation

Item selector
[[] Next-button
[] Previous-button

[[] Conditional navigation

[[] Check option significant numbers

[ *Progress' instead of Total'

Layout

Margins:

Left|18 Right|15 Above [15 Below [15

BasicFont [SansSent |w| size [12

Size navigation bar ‘12

Formulas in Times Roman font
[[] Label: 'Page’ instead of ‘Problem’

[] item numbers a,b,c etc

Check-options

[1°All again-button

[]'ltem again-button

[[] Check per page

[ Mo correction selftest

[[] Mo correction previous pages
[[] Restricted time:

[] Objectives

Manual Authoring tool
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Options

(Zloptes BT T o [
Mathematics Layout
[ ] Multiplication sign: X Margins:
[ ] Word variables Left[18 | Right|15 | Above|15 | Below|15 |
[]Wariables like AB, BC etc. Basic Font m Size
| [] Angle unit degrees Size navigation bar |12 .
F-keys for formulas [v¥] Formulas in Times Roman font
[] Check option significant numbers [] Label: ‘Page’ instead of ‘Problem’
[ ] Global parameters [ ] ltem numbers a,b.c etc I
MNavigation Check-options
ltem selector [] Al again*-button
[] Mext-button []tem again*-button
[] Previous-button [[] Check per page
[]"Progress’ instead of Total’ [[] Mo correction selftest
[ ] Conditional navigation [ ] Mo correction previous pages
[] Restricted time
[] Objectives
| Ok ‘ | Cancel |

The options for each template are set to the standards shown above. Each option holds for
the entire activity.

Explanation for some of the options:

Check option significant numbers

With this option you can decide whether with rounding numbers answers like 0.3 or 0.30 are
marked completely correct or not.

(See Functions for random parameters)

Font options
Setting the font and font size in the options menu will not only affect the texts in text boxes,
but also in formula boxes, answer boxes, feedback and pop-ups.

vI 0" 0° & (O "= I T

8—2(x—5 =0
(x-5)"=4 g

x=3 aor x=7

v

The equation is solved 2
correctly.
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3.

Answer boxes, overview

wmAHABO® S O

The DME offers various options to assess the students’ work. The choice of these options

depends on the type of task; for example adding fractions, solving an equation or choosing
the correct option from several possibilities. When such tasks are offered in a digital
environment, it is possible to offer direct feedback on the correctness of students’ responses.

The answer boxes in the DME offer several possibilities for such feedback, and can be inserted

at any position in the DME pages, even as pop ups.
Below, an overview is given of available answer boxes types and the types of tasks they are
suitable for.

a. Formula answer

box with steps

For tasks with a number or expression as answer:
Perform this calculation

Factorize

Calculate the function value for x=2,5

Simplify to one fraction

Give the derivative of a function

The student’s intermediate answers, when he/she is
working towards a final answer, can be checked and
feedback on these answers can be provided.

.Equation answer

box with steps

The student’s intermediate answers, when he/she is
working towards a final answer, can be checked and
feedback on these answers can be provided.

. Small formula

answer box

A small formula box does not offer the possibility to make
intermediate steps towards the final answer. However, it
is very convenient for larger tasks with several partial
answers, as well as for putting many smaller tasks on one
page.

The author can choose whether a box should be visible
around the answer box.

.Small equation

answer box

A small equation box does not offer the possibility to
make intermediate steps towards the final answer.
However, it is very convenient for larger tasks with
several partial answers, as well as for putting many
smaller tasks on one page.

. Text answer box

In this answer box, students can type an explanation in
words, and possibly add calculations. These answers
cannot be checked by the DME.

. Check text answer

box

In this answer box, students can give an answer in words,
which can be checked by the DME. It is advisable to only
use this answer box for answers consisting of only one
word, such as ‘Monday’.

g.Choice answer box

With this answer box, multiple-choice answers can be
created. Only one answer is correct.

.CheckUnit

With this answer box, tasks can be designed in which
students have to select one or more correct objects (with
numbers, formulas, pictures, ...) from a group of objects
by clicking them.

i. CheckDragUnit

With this answer box, tasks can be created in which
students drag objects (with numbers, formulas,
pictures, ...) to certain targets. This can for example be
used to sort fractions from small to large, or to connect
graphs with their corresponding formulas.

. CheckValueUnit

In this task type, to each draggable object a value is
assigned. This creates the possibility to add an empty
drag object and let the student fill in the correct answer.
This option is very useful for creating and checking tables.
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Answer box with pop up

In a simple formula answer box and a simple equation answer box, an answer box with steps

can be offered as a pop up. Settings:

x|
Checkabletor not) Include in grading (or not) [JiogiD
[W]|Popup ..
[¥] Brox [] zalculatar

Answer madel: [ Feedhack [ vour awn
VI 0" 0° 8 @ mge o

Seore: Foints:

[¥] Equivalent i

o

[¥] Exact 10 |

oK | | cancel | |smallformulaanswerb. || Width: |50 | Height [28 | [ Fullwidih [] Popup

This is what the student sees:

Problem 1
Calculate
40-3(12—-4) = B
The student can perform the calculation in a pop up, which appears on clicking E :
Problem 1
Calculate
40-3012-4) = x|
oot @y L1
40-36+12=
4+12=
16
v

After closing the pop up, the last line will be automatically pasted into the small answer box:

Problem 1

Calculate
40-3012-4) = |16 Y |2
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4.  Formula answer box or
Template Expressions step-by-step

An important and large group of mathematical tasks has an expression as answer. Some
examples:

Perform this calculation

Factorize this formula

Calculate the function value for a certain value of x

Simplify to one fraction

Set up a formula for the volume as function of the diameter

Give the derivative of a certain function

The DME offers feedback on the correctness of a given answer. To be able to do so, the
software needs to ‘understand’ the ‘meaning’ of the expressions. Then it can check
equivalence with the correct answer. As the DME is able to understand expressions, all steps
towards the final answer can be checked. This means that students can receive intermediate
feedback when they are performing a strategy to find the final answer.

In the DME, the student is free to choose his/her own strategy. Especially this stepwise
feedback on an own strategy has proven to be powerful, and therefore played a central role
in designing the DME software.

In this paragraph, the use of these feedback features will be clarified.

First make a new activity using the Template Expressions Step-by-step or make an answer

box with [ and choose Formula answer box with steps.
Text: [ Title: Mew editor version 1800 px
&S EO® OO
"Problem titie 1 T 08 mes L1l
 Addproblemted.
In the left hand column, fill in the
title of the task and the task itself.
Use the formula f to fill in the
given expression.
Wariables far random parameters:
O

e[|
ORL
4

c®
A
b 4

Now click on the box in the right hand column and a pop up with the answer box editor
appears:
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x|
Checkahle(or not Include in grading (or not) []logD
Start expression: . -
¥O 0° 0° 8 (m mae ( Fill in the Start]ng O [ Ideas [test] [] subst
< expression.
Biox [] Calculatar
Answer model: [l Feedhack [ our own
Vi §momye . o
= b Fill in the desired h
answers.
Scare: Paints:
[ Select Exact Equivalent o |
=l Fill in the score ]
Exact 10
ok | [ cancel | |Fnrmu|a answerbnxwit,_,|v| Height: |400 Full width ] Popup

Preview

Click and next

to see the task the way the student will see it.

When solving this task, every step will be checked after the student has pressed the Enter
button. If a student’s step is equivalent to the final answer, but not yet exactly the same, an

orange tick mark

vo 0° 0° 8 () ™=

(a+3)a—5)-2a=

4 —5a+3a—15—da=

appears as feedback:

If the answer is exactly the same as the answer model, a green tick mark \/ appears.

vi 0° 0* § (o) ™

(a+3)a—5)-2a=

g —da—15
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Using a prefix

When a student is asked to give a formula (or numerical expression), for example a
derivative, a prefix is often required. For example, f’(x) = 18x + 60 would be preferred over
18x + 60.

This can be ‘enforced’ by adding the prefix to the answer model:

x|

Checkahle(or not Include in grading (or noty [ loglD

Start expression:

¥0 0° 0° 8 (M mge O [ ldeas ftest] [] subst.

B [] calculator

Angwer model: [ Feedhack ] vaur own

v 0° 0° 8 (O mge 0

Fx) = 18x + 60

Sroare: Faiits:
[¥] Equivalent 0|
[ Farm
[¥] Exact 10|
0K | | Cancel | |Formu|a answerbnxwit_._|v| Height: (400 [¥] Full width [ ] Popup

In this example the prefix f’(x) = is already offered to the student:

Problem 1 ‘J,I'E DIII DI % () more

Find the derivative of

° 1) =
) = (3x + 10)

Now the student can work towards the answer step by step, and receives feedback on every
step:

vi 1" 0° 5 (O "% vi 0" 0° 5 () "% vi 0" 0° 5 (O "%
FE) = 23+ 1033 £ = 203x + 10)-3 £E) = 2(3x + 10)-3
- = 6(3x + 10) = 6(3x + 10)
= = 18 + 60
v
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5. Equation answer box with steps or
Template Equations step-by-step

Another category of mathematical tasks consists of equations that have to be solved. For
these tasks, stepwise feedback is again a powerful feature. After all, the steps towards the
final answer are all equivalent equations (that, if everything goes well, get less and less
complicated). Because this equivalence can be checked, feedback can be provided on the
steps the student does.

We will first give an example.

Text: [ Title: Mew editar version
IR ERIERS
:Problem title 1 N () = l 1
. '

Solve the equation:
X +4x=5
The equation in the left hand column is made using the formula editor f. . This formula can
be selected with the cursor, and then be copied and pasted as starting equation in the answer

box. To open the answer box editor, just click the answer box. Copying and pasting this way
is easier than retyping the equation.

Now click the button Possible answer and the correct solution appears.

x
Checkahle(or noth Include in grading (or nofy []loglD
Start equation: )
g : o O Strategwerspn [ Ideas [test]
¥vO 0% 0°F § (o mue | [] strategy+ version
[] Cover-up method version
E] ez
¥ o+ dr=57 Arrow
[] Operation buttons [ diser ] subst.
possible answer | E [] Operation buttons extra
Answer model: [ ] Feedback Box [] CAS [test]

yO 0° 0° 8 (@ mee

r=0crx=1lorz=4

substitutions
Score: Faints:
[¥] Equivalent ’D_
[l Farm
[¥] Answer needed 10
[] Exact
ok | [ cancel | [Equation answerboxwi. || Height [400 | [] Full width ] Popup

Copy this solution. Close the pop up (click the square in the top right corner) and paste the
solution into the answer model. Of course, you can also calculate the solutions yourself.

When a student now works on this task, every step will be checked after pressing Enter. If a

step is equivalent to the final solution, but not yet exactly the same, the orange tick mark
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appears. If the given answer is exactly the same as the answer model, the green tick mark

3 _ 2
X +4x =5
3 )

_ 2
X —5x +4x=0

‘/ appears:

x(F—sx+4)=0

)
x(x—1)(x-4)=0

)

r=0or x=1 or x=4|

.'/ The equation is solved *
correctly.

Feedback (built-in)

Every equivalent equation can be used as intermediate step. This offers the student the
freedom to find his/her own way to the solution. Because of the feedback, the student knows
that he is (still) on the right track. The equivalence is checked by substituting the solutions
from the answer model into the student’s equation. For solving equations, the software can
even give some more detailed feedback for some common errors. Some examples:

3 -2
x +4x=>5x

i L2 )
¥ —5 +4x=0

2 )

x —5x+4=0 or x=0 )

r=4 or x=—1or x=10

x This step contains correct X
and incorrect parts. Change

or delete the parts that are

not correct.

:vc:3+4:q:=:':.:u:1 )
x3—5x1+4x={} D

f—5c+4=0

X Solution(s) are missing. Add =
the missing one(s).

These are built-in feedback options, so they will automatically be added to the activity.
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Feedback (built-in), intermediate and final answers

For some types of equations the intermediate steps are not always equivalent. For example in
equations containing square roots, often both sides are squared, which might introduce extra
solutions which later have to be rejected. But for intermediate steps, these solutions should
be accepted.

Jrx+3 =3-x
x+ 3= II:3—x:I'2
X =+ O=x+3
X —Tr+ 6=
(x=1)(x—6) =0

r—1=0or x—6=10

kK_/K_K_E_SR SR _S

r=1 or x=4

Mot all the solutions fulfill the X
original equation. Delete the
solution(s) that don’t fulfill.

Only in the final step the student receives the feedback that a little more work has to be
done.
In the editor, the answer model is built as follows:
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£

& Xl
Checkahle(or not Include in grading (or not) [1logiD
Start equation: )
4 s o [ ] Strategy wersion [ deas test]
VO 0° 02 2 (o mee (| [] Strategy+ version
[] Caver-up methad version
\xt+3 =3-x [¥] Arror
[] Operation buttons  [] discr [ subst.
possible answer | E [] Operation buttons extra
Answer model: [] Feedback Box [[] cAS ftest)
v 0% 0° & (O e
x=lorx=6x=1
substitutions
Scare: Paints:
Equivalent i
] Farm
[¥] Answer needed 10
[] Exact
ok | [ cancel | [Equation answerboxwi.. || Height: 400 Full wicith ] Fopup

Actually the author gives two solutions, separated by the semicolon. The first solution suffices
as intermediate solution, but not as final solution. For the final solution, the second given

solution is required.

This approach can also be useful for fractional equations.
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Feedback (built-in), rounding off solutions
It often happens that students have to round off final solutions. Stating these rounded
solutions as our final answer would lead to trouble with the intermediate steps, as these
rounded answers cannot be used to check the intermediate solutions. This problem can also
be solved by inserting both intermediate solutions and final solutions.

x|
Checkable(or not Include in grading (or not) 1 logiD
Start tion: .
arequa |20nu [ ] Strategy version [ Ideas [test]
VO 0° o2 2 mee | [] Strategy+ version
[] Cover-up method version
f 3=
X = Ao
[] Operation buttons [ ] discr [ ] subst.
possible answer | ’a [] operation buttons extra
Answer rodel: []Feedhack Box [] CAS ftest)
VI 0% 0° 5 M mye
x=\,'{3_orx= —\[3‘_;3( =1 73orxs — 1,73
suhstitutions
Scare: Faints:
Equivalent 0|
[1Farm
[¥] Anzwer needed 10
[] Exact
oK | | cancel | |Equation answer boxwi..| | Height  [400 Full witth ] Popup

Now the intermediate steps can be done without any problems. If the student does not round
the final answer off by himself/herself, feedback will remind him/her to do so. (The system
cannot handle intermediate rounding off.)

¥=3=0
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No solution

If an equation does not have any solutions, the following answer model can be used:

x
Checkahle(or not Include in grading (or noty [ logD
Start equation: )
g : o (| Strategy version [ Ideas test]
¥vO 0 O0° 5 (0 mue | [] strategry+ version
[] Cover-up method version
4 3=0
rHa= AFT Oy
[] operation buttons [ discr [ ] subst.
possible answer | E [ Operation buttons extra
Answer model: [ ] Feedback Baox [] cAs ftest)
vO 0° 0° & (O ™
X = none
substitutions
Srore: Foints:
Equivalent i
[ Farm
V] Answer needed i
Exact 10|
ok | [ cancel | |Equati0n answer hox .. | v| Height [400 Full wicth ] Papup

Now the student can fill in: ‘no solutions’ and that solves the equation correctly:

x2+3={}

no solutions

v

The equation is solved bt
correctly.

However, often the student will first have to make some intermediate steps, before he/she
can conclude that the equation does not have any solutions. This is problematic, as there is
no solution to check the equivalence with.

There are two solutions to this problem.
e The first solution only works for quadratic equations.
As ‘intermediate solution’ the coefficients of the equation are given:

Answeer model:

vl 05 0¥

[1 D0 3];x= none

Now it is possible to do intermediate steps.
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¢ A solution which also works for other types of equations is the use of complex
numbers. The complex solutions are given as intermediate solution:
Answeer maodel; [ ] Feedback
vi 0" 0° 8 (M mS

— —

A o
x=iJjIorx=—i/3,r= none
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6. Equation answer box with steps: Operation buttons

In equation answer boxes with steps, the designer can offer the student several tools for
solving equations. Often the goal is to practice finding suitable steps to solve the problem.
With these options, it is possible to focus on this goal. The new equation will be calculated
for the student.

a. Operation buttons ﬂjﬂj Eﬂ

To add these, select Operation buttons:

[ ] strategy version
[ ] strateay+ version
[ cover-up method version

[#] Arrone
Operation buttons, [ discr
[ ] operation huttans extra

These buttons offer the students the possibility to perform operations on the equations. After
choosing an operation (and possibly filling in a number), the student should press Enter. Then
the new equation will be automatically calculated and filled in.

Several buttons are available.

For example to expand brackets:

0030 -]« (@ )

{x+3)1+x=9
Dcxpaﬂd
x1+ﬁx+9+x=9 D
To simplify:
Vil D' 8@ e ﬂjﬂﬂ i1
(x+3}1+x=9
Dexpand
X +6x+9+x=9
)sﬂnpﬁfy
x2+Tx+9=9 )
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To subtract the same number from both sides:
a0 e s ore Qs v L1

(x+3)ﬂ+x=9

x1+ﬁx+9+x=9
2
X +Tx+90=90

x2+?x=lil

From here the student has to finish the solution by him/herself.
(See also d. Operation buttons extra)

b. Discr-button *"_*4

Select discr:

[ ] Strategy version
[ ] Strategy+ version
[] cover-up method version

Arrony
Operation buttons discr
[ | Operation buttans extra

This button offers the student the possibility to calculate and check the discriminant. For
example:

00RO xl=lx]s] B0 )

X =3x—4=0

Discriminant
D=9+16 /
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c. Substitution-button ﬂ

Select substitutions:

[ | strategy versian [ ] Ideas [test]
[ ] Strateay+ version
[ ] Caverup method version

Brron
Operation buttans [ discr subst,
[] operation buttons extra [] subst exten...

This button creates the possibility to use a substitution, for example to solve equations
containing higher powers of x:

vI 0207 8 () ™= 4] =]>x]s] w00 () | 1

X -4 +3=0

Substitute:

p=x

P —4p+3=0

(p-1)(p-3)=0 )

x2=10rx2=3 %
|

d. Operation buttons extra 2t AV

Select Operation buttons extra:
[ ] strategy versian

[ ] strategy+ version

[] Caverup method version
Arrony

Operation buttans [ diser
Cperation buttons extra

This offers the student some more operations to perform on equations. Three more buttons
are added to the bar with operation buttons. Again the Enter button should be used after

selecting an operation button; the new equation will be automatically calculated and filled
in.
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Factorize:

G000 80 s noQd a4t
xa=3:c
D-h
X —3x=0
)faﬂor:im
x(x2—3)=lil )
|
Split
i 0° 0 B @™ al=fx]s] EEM i1
J.'3=3I
D_h
X —-3x=0
)faﬂoﬂrze
1(12—3)=D
)sp]it
=10 or 12—3=EI )
Take square roots:
A0 080 el-lxdel nmh D L1
X =121
Dmﬂts
r=11 or r=-—11
V’ The equation is solved ®
correctly.
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7. Equation answer box with steps: strategies

a. Strategy version VIO By elsfe] /0] Al 1
m+9=34

Strategy version )_9

[ ] Strategy+ version n=25

[] Cover-up method version ; >+:
= 122—

. .. v - .
If this option is selected, students are Ig;:;;ﬂmmm'ved

forced to choose one of the operation
buttons, as no empty line appears to type in a new equation manually. The operation buttons
will be shown automatically.

b. Strategy+ version VIO D 8@ =l W] Al 3T

n+9=34
[ | strategy version D—?
Stratecy+ version
[] cover-up method version

The difference between this option and the previous one is that, after choosing an operation,
the student gets an empty line in which he/she should fill in the next step him/herself.

A0 3 ome ol =ledds] wiind Al 1
c. Cover up strategy o34 )
[] Strategy version 2o )
[ ] Strateqy+ version x=125
Cower-up rmethod warsion The equation is solved =
correctly

With this option, students can practice using the cover up strategy. Select a part of the
equation with the cursor, then let go of the mouse button. The selected part will appear on
the next line. This part can be used to create an equivalent equation, etc.

The designer can combine the 2 .
cover up strategy with vi0° 0" 5 () "% ﬂjﬂj E@ T
operation buttons, to offer the

student the possibility to .
choose and switch between - =0 )

different strategies. An
example is shown at right.

\/ The equation is solved ks
correctly.
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8. Types of answers

When checking students’ answers, the selected options are considered.

Score: Foints:
Equivalent IE
[ |Farm

[v] Answer needed 10 |
[ ] Exact

Equivalent

The option Equivalent is selected by default. If this is the only selected option, every
equivalent answer will be marked as correct final answer (the green tick mark appears).

Answer needed

The option ‘Answer needed’ only appears in the answer model for equations and is selected
by default. However, tasks can be designed in which the final answer is an equation rather
than a solution to an equation. This can for example happen in modeling assignments. In such
cases, the option ‘Answer needed’ should be deselected.

Exact

With the option ‘Exact’ the designer can indicate that the solution should be written in the
same form as the answer model. For solving equations, the option ‘Answer needed’ should
also be selected.

Some trivial variations are allowed: if for example the answer model states x + 3, then 3 + x
will also be marked correct. Is the student’s answer equivalent but not exactly the same, the
orange tick mark will appear, together with the following feedback:

x =121 D

— —

x=4121 ar x= —121 N\

The solution is correct, but not >
yetin the right form.

Within the option ‘exact’ the designer can also allow more than one form to be marked
correct. The alternative forms are separated by :: (two colons). Example:

x=3orx=1%::1.25
For this equation, besides x = 3, both x = 1% and x = 1.25 will be accepted as final solution,

whereas for example x = % will not.
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Form

By selecting the option Form, a formula editor appears in which a specific ‘form’ can be set,
which a correct solution should have.

Example 1 I
If you want the final answer to be vl 0° 0° & O ™9 l 10
a fraction, the following will be Score: —

2
inserted in the form-editor: g Equivalent o] o

Farm 10 |

In this expression, Q represents [] Answer needed
an arbitrary expression. The Q in ] Exant
the numerator does not have to

be the same expression as the Q in the denominator.

The option ‘Answer needed’ actually is a special case of this option ‘Form’, namely the form
x=Q in which Q is an arbitrary expression.

Example 2
Another task type is a task in which the equation for a line has to be found, in the form ax +
by = c. The answer model would be: y = 2x - 3, and as correct form the following will be

given: 2x -y = 3.

Problem 1
Checkable(ar noty Inelude in grading (or noty | ¥Write this equation in the form ax + by=c.
Start equation: 0.2 o
\/ﬁnﬂnzg(mmge UIHDDE{D)H‘:E J‘T
y=u—-3 y=2x—3
ossihle answ D
: x=y+3
Answer model: [] Feedhack D
0 p2 O maore
vI 0P O 8 @ "% T—p =3
y=ox—3 - -
| The is a comrect equation *
v 0° 0° § (@ mye i 10
Score: Fuoints: 5 3|
r—p=
Equivalent 0|
Form 10 |
[] Answer needed
[] Exact
oK Cancel |Equati0n answer box wi |v| Height: 400 Full width []Popup

This construction may seem devious. Wouldn’t it be easier to give in 2x - y = 3 directly as the
answer model? However, the answer model should always be in the form ‘variable = ...’, as
this allows for substitution and checking equivalency of expressions.
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In the example above, equivalent expressions will not be recognized:

Problem 1 Problem 1
Write this equation in the form ax + by =c. Write this equation in the form ax + by =c.
vi 0" 0° 8 (O %= 4 1 v 0" 0° § (O %= U
y=2x-3 D y=2x-3 )
x—3=y —dr+yp=-13 .\
) This equation doesnt have x
x—yp=73 the right form yet

| The is a correct equation *

If the second answer should also be marked correct, it should be added to the form-box in the
answer model:

vO 0° 0° 8 () mge J 170
—p=3 . I ~Ix+p=-—1
Marks

The marks that are awarded can be split. When using the option ‘Exact’, it is possible to
already award a part of the marks for an answer which is only equivalent.

Test values

The DME checks for equivalence using a set of random test values from the so called test
value interval, which is set on [0; 5] by default. Usually this works fine, but for some specific
tasks other test values are necessary. An example is the following task:

| 2
Simplify 4 =~ .

The solution to this task should be | x|, but if the DME only checks for positive values, the
answer x will also be marked as equivalent. Therefore, the test value interval should be
adjusted such that also negative values are checked. To do so, right click on ‘Equivalent’ in
the answer box editor.

Score: Points:
Equivalent 10 |
[]Farm

[] Answer needed
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The following pop up appears:

Keuze testWaarden

?

testwaarden interval is nu [0;5]

| OK || Can-::el|

Next fill in a new test value interval, for example [-5; 5]. Now the DME will also check for

negative values of x and will therefore only mark |x| as being correct.

Note: the absolute value should be typed using the button 10l or using F10, but not with the
vertical bar | on the keyboard.

Estimations
In some tasks, an estimation of the correct answer is enough. This can be indicated in the
answer model, using +. For example, if the student’s answer should be between 60 and 70,

the answer model can look like this:

Answrer model;

vl 0 5 @ "%

N
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9. Equation answer box with steps: inequalities

Linear inequalities can be solved in the same way as regular equations. Inequality signs can
be used in the answer model, and in the steps used by the student. The > and < signs can be
obtained by typing >= and <= respectively.

vi 0° 0° § () ™g= J T
Ix—5=x )
Ix=x+5 D
x=5 )
rE= 2T
V’ The inequality is solved ®
correctly.

Quadratic and other non-linear inequalities are hardly ever solved directly. First the
corresponding equation is solved. Then (often graphically) the solution for the inequality is
determined.

Again, the difference between intermediate solutions and final answers is used in the editor.

x
Checkahlefar not) Include in grading (or nat) [ loglD
Start equation: )
4 s o [ ] Strategy version [ ideas [test]
VO 0° 02 2 qm me O [] Strategy+ version
[] Cover-up method wersion
2
¥ —fr+5=0 [] Arroe
[] operation buttans [ discr [ subst.
possible answer | E [] Operation buttans extra
Answer model: []Feedback Box [[] caAs ftest

¥O 0° 0° 8 m mee

r=53orx=1,1<xr«3

suhstitutions

With these settings, the student will automatically receive feedback when the final solution
to the inequality is not given yet.
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Problem 2 v 0° 0* 8 () ™= T

Solve algebraically: C—6x+5=0

(x—1)(x-5)=0

xz—ﬁx+5{ﬂ

First find the solutions of the equation
and next give the solutions for the _1 _s
inequality. r=1lorx=

SR SRS

=

Give the solutions of t
inequality.

e e

Problem 2 v 0° 0 B () ™= )

Solve algebraically:

F—6x+5=0
xz—{ix+5{{} )

(x—1)(x-5)=0
First find the solutions of the equation
and next give the solutions for the

inequality. x=1orx=35 D
l<xr<5
‘/ The inequality is solved ks
correctly.
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10. Texts and formulas

Texts

The task for the student is formulated using the text editor. Working with this editor is very
similar to working with other text editors such as Word or Notepad. You can select text, copy,
paste, etc. Moreover, texts copied from other editors can be pasted into the DME text editor.
With pictures, pasting from other editors is not possible.

Undo (using the keys ctrl Z of the keyboard) works the same as in Word, but the cursor should
be in the text box in which the undo should be performed. The undo function works up to 12
characters back.

Text boxes offer many possibilities for lay out. Therefore, it is often convenient to put text
(but also pictures, graphs and formulas) in a text box. More information on text boxes can be

found in chapter 11.

Formula box = ‘fes FH & O & & O

In the text for a task, formulas can be easily created. The fix button in the toolbar gives
access to a formula editor, which will place a formula in the text. If the cursor is inside such
a formula, the toolbar will contain buttons with which formulas can be created:

VI 0° O0° 8 (0 ™ O

Clicking the button "w reveals the ]
keyboard shown on the right. This

keyboard contains more mathematical F1 F2 F3 F4 F5 F& F7 FS F3 F10F11 F12

symbols. The top row of these symbols o[ nz o i o|[pol[o 0
can also be obtained by using the keys ol 10%.0% | 5 /0 S 35| Prea 101 D 5)

F1 to F12. For example, when the e e T T e el o i ]
cursor is in a formula box, use F4 to xadaalbedbod| 1|2 (3] —_—
create a fraction and use F1 to create
a square root. a & k e w4 5 B X del
» g & == 7 /8 9 - enter
An extension with Greek characters is _
ah.. af.. of = 0O = |+ space
obtained by clicking 'TR-- :
(]
o B oy & & &£ n B 1 K A opovw
£ o T p ¢ T T U @ ¥ oy oW
= = £ = = = ® % 4 A £ AW
122 ¥ 3 A @ - n U e g c 3@

To make these Greek characters q, B, y, etc. it is also possible to use shortcuts:
ALT a gives a
ALT b gives B, etc.

On clicking the button all.. the well-known ‘querty’-keyboard appears:
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@ g w 8 r t ¥y u i o p €
tah a s d f g h | k | enter
shit z = ¢ v b n m ; ' del

1zz {1 h I A

Trigonometric, algebraic and statistic functions
Besides the functions that are shown on the keyboards, the DME also recognizes the following
functions:

sin arcsin In
cos arccos log
tan arctan

In answer boxes the students can use the following statistical functions:
normalcdf (boundaryL, boundaryR, mu, sigma)

invNorm (p, mu, sigma)

binomcdf (n, p, k)

binompdf (n, p, k)

Straatinterviews Binomiale verdeling

Een verslaggeven van pepnicuws Wil 08sprekken met |Binnmiaal | - |

mensen die ontevreden zijn over het onderwijs in
Mederland. We gaan ervan uit dat in feite 27% s M n=
ontevreden is. De verslaggever interviewt 14 mensen.

Opdracht A.

Hoe grootis de kans (bij aselecte steekproef) dat
minstens 4 daarvan ontevreden zijn?
(Rond afop 4 decimalen)

|0,5479 #|

Kladblaadje ?oax ]
vi 0° 0° 8 (M me
|1 — bimomedfi 14, 0.27, 3) 7 = 054789669306

T T
il 2 4 4 a 10 12 14
® P=4)= 06807 ) P(¥=4)=0.2286 ) P¥=4)=0.5479

[[] Twee grenswaarden

ASCII-codes

Another option to insert specific symbols is to use their ASCII-codes. These can also be used in
titles of modules and activities. An overview of ASCII-codes is shown below. To insert one of
these symbols, first make sure NumLock is on and then press Alt, and while keeping Alt
pressed, type the code corresponding to the symbol. Now release Alt and the symbol will
appear.
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no033
0034
ao03s
ao036
ao3y
no03s
o039
ao4a0
no41
no4:
no43
0044
no45
no4a
ao47
no4s5
o049
aosa
nosl1
nos:e
no0s3
0054
aoss
aosy
noss
nos9
aoao
noal
noeG:e
no0eG3
006
aoas
noaGa
noay
noas
noG9
aoyao
0071
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novys
0073
ao74
aovs
nov7ea
aovyy
aov7a
aoys
aogo
nogl
nog:e
00a3
noGd
ao0gs
aog6
aogy
00a3
nog9
aosa
no91
no9:e
0093
ao94
aoas
ao36
aoay
ao3s
aoa9
a1oa
010l
n1oz
0103
0104
n10s
n106
n1ov
n10s
0109
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n11:z
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11. Extracomponents and layout possibilities

a. Textbox fw FH & E O & & O

Text boxes offer many possibilities for design and layout in the DME.

A few examples:

e Highlight texts using background colors, with or without border

e Different font (type, size, color)

e Arrange text and other components in different blocks on a page, using floating text

boxes

e Make tables, using text boxes with several rows and columns.
Moreover, text boxes play an important role in the design of selection- and drag-tasks, which
we discuss in chapters 18 and 19.

Also see: Randomizing text boxes.

To create a text box, click the text box icon L1 in the menu bar. A window with several
options appears. The options in the grey bottom bar also appear in many other DME
components. Here you can set some general properties of the component you’re creating.

Lok | [ cancel | |Textbox |w| wacth |50 | Height [25 | [ Fullwicth [] Popup

Width and height

Here the size of the component is set. The option ‘Full width’ gives the component the full
width of the text box in which it’s contained. After adjusting width or height, press enter to
immediately see its result in the preview. To prevent the text box to be smaller than the text
in it, it is advisable to select ‘adjust height’ in the text box options, rather than setting a
height in this bar.

Pop up

It is also possible to add the component as a pop-up window to the assignment. A small
symbol will then appear in the text which reveals the component after clicking. This can be
useful to use the limited available space efficiently, or to initially hide some information for
the students. It is possible to assign a picture to pop up. Select pop up and click the rectangle
that appears.

Fopup _@

Now a picture can be selected.

OK / Cancel

These buttons confirm or ignore the changes made in the window and make ! .
you return to the main screen. To open the text box tool again, right click on  =*......s&
the upper left corner or the bottom right corner of the text box you have

created. S h

The specific text box options are given in the rightmost column in the text box tool. This is
where background color, font type, size and color and margins can be adjusted. Most options
under ‘text box layout’ don’t need further explanation. Just thick the options on and off and
fill in some values, to see what exactly they do. The option ‘Floating above text’ and the
options under ‘User interaction’ are mostly useful for the design of selection and drag tasks,
see chapters 18 and 19.
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Line space
The space between lines inside a text box can be adjusted:

If you do not increase the line space, then formals
in the text will be shown like this.
x—1
"Give a primitive function of fix) = "
x

If you set the line space to 10, the text box 100KS like

this. Lines are on equal distance from each other.
x—1

"Give a primitive function of fix) = "
X

b. Graphs  fu (B & H O & & O

The graph component can be used in many ways. After clicking the icon, a window with many
options opens. Select ‘new version’:

|
tools | tasks
+ Q Q t'_i_’ 1—: :@-L :'*'-l. [ trace
¥ Variables of the function ne wersion

Wariable w-axis Ee [] % editahle

6
Variahle y-axis iy []v editahle

24
Show axes

2
[¥] fes Grid []wide [Jx positive

x
¢ 12 |9 2|48 18 |1 V] fxis nurnbers [] Grid for Pi [y positive

-2
Options graphing tool

A Foom-option Trace-option

o Drag-option
0 2 O muore
LTI ) [] Graph-drawing tool
fxy = [ Tahle-tocl
Function editor Different colors
Formal function notation (), afg ete.
ok | [ cancel | |Graphing ool |v| width: (300 | Height: [400 | [ Full width ] Popup
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The graph component contains several task types:

x|
; tools | tasks
+ Q Q tﬁ‘_’ -:'.:_- I@{ :\'-t. Dtlace
¥
choose the type oftask -
g choose the type of task
find the formula for a given line graph
4 find the formula for a nurmber of graph points
2 drave & number of points for & given formula
draw the points from the table in the graph
x
4 2 Q 2 4 [} a 10
-2
-4
WO 0° 0° B (O mye )
fix) =
ok | [ cancel | [crapningtoal || wistn: [300 | Height [400 | [] Fullwicth ] Fopup
For example:
x|
- tools | tasks
+ Q Q tﬁ-_’ t‘.;- I@L :'*'-l. Dtlace
¥
|draw a hurnber of points far a given formula |v|
10
. woer in de funktie-editor hierbeneden de antwoordformule in
8 vO 0" 0° & (O mge
4 2
Ax=x —3
2
x
4 .2 O 2 4 |8 g 10
2
Accuracy (pixelsy a
-4
Minimum number of points |5
| 2k |— || X| Maximum score 10
[ ok | [ cancel | |Graphingt00| |v| width: (300 | Height: [400 | [ Full width ] Popup
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The students can draw a graph using the pencil:

—|— l"ﬂd 'C% ‘-4: t-‘f Iﬂ‘-'f,_ ::‘-ﬁ_ trace
¥
10
a8
G
4
2
x
4 2 o 2 4 G o] 10
2|+,
] -p
.4
L

22 Ll x

From graph tool to picture

The graph component can be used as a graphical tool for the students in which the various
options are either active or inactive. If all options are set on inactive, the graph component
becomes a figure.

Random parameters for graphs
Within the formulas used in the graph tool, the defined random parameters can be used.

c. Html-inks | s FH@® B O & & O

With this button, a link to any web page on the internet can be added. Important to know:
the complete URL, so including http://, has to be filled in.

URLgEgevens wijzigen EI
Text flink
LEL [ ittp:thavarir wiswveh nlfen
Window width {400
wWyindow height [400
Ok | Cancel

This link will appear in the text on the position of the cursor, blue and bold. Such a link can
refer to background information, but also to tools available on the web (such as Wolphram
Alpha). Moreover, it offers the opportunity to show movies.

The page to which the link refers will be shown in a pop-up window of the browser you use.
The specified width and height apply to this pop-up window. For this to work properly, pop-
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up blockers should be turned off.

d. Pictures fm H& @ O & & O

You can use the button to insert a picture. After clicking this button, you get the
following window:

x

add edit

| i H LB ‘ | chanye H remove ‘ ‘ ok ‘ ‘ cancel |

First add one or more pictures, using the button ‘file’. Not all types of files are accepted;
use .jpeg, .gif or .png. Large files make the environment slow, so it is useful to convert
pictures to an appropriate size before uploading them into the DME.

Biitle =
j addpicture

" more

add edit

| G H HirEE ‘ | change H remove ‘ ‘ ok ‘ ‘ cancel |

The added pictures can be used more than once in the different tasks in an activity.
Therefore, each picture has to be added only once.

lwwFEEAB OSSO O

After selecting a picture and clicking OK, the picture appears in the editor.
When copying or merging activities, the pictures will be moved too. When a picture is not

needed anymore, delete the picture from the list of pictures. When an activity contains many
pictures (also pictures that are not used anymore) it will get very slow.

e. Applets = fw H & & [ = Kelm

The following applets can be inserted as components:
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Algebra arrows
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Probability trees

] vk + e § Ltk g =

f. Geogebra fw FH & E [ 9 &) O

In the Geogebra-window a new Geogebra-design can be constructed. The option ‘File open’
can be used to import an existing Geogebra file.
For more information on Geogebra and the DME, see Chapter 12.

g. Number line = f A & Ch@ o O

The number line can be found in the list of answer boxes:
Choose type of answer . | w

Small formula answer bo| |
Small eguation answer bo
Text-answer boy =
Check-text answer box
Choice answer box

Check selection unit

Check dragidrap unit —
Flumberline {jurmp E

The options that can be set in the number line editor are evident.
[ =l

aaaaa GUNIRIINEIRRE Y | eresdte 40| Haogte: (300 Volla brescta (] Popup
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12. Geogebra and the
DME A o] T [ ]
% o / —1 b‘ @ 'Q“,v

Undo

When students construct drawings in
Geogebra, they can take several steps
back using the button in the upper right |
corner. |
This option is only available inside the |
DME! f

To make this possible, the following
settings are required:

In the Geogebra editor, click
| Farameters |

Arjen
Select showToolBar and fill in the value i

true:

x|
HAME WALLE DEFAULT

showToolBar true| false

[ custamTaoalBar

[] showToolBarHelp false

[w] framePossible falze true

[ showhenuBar false

[] allowRescaling false
enahleshiftDranfoam falze true
enahleRightClick falze true
enableLabelDrags false true
enahleChooserPopups falze true

[ errarDialogsActive true

[] maxlconSize 3z

[] showalgehralnput falze

Ok Cancel

Random parameters

Parameters which are defined in the DME can be used in Geogebra. If the parameter’s name
in the DME is p, for example, then the parameter in Geogebra has to be defined as dwo_p.
Example:
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x|
Objects [ Basic | Slider | Color | Style | Advanced |
¢ mumber
o dwup Marme: |dwn_p | I
¢ Point
& A Walue: |5 |= g |w
@ B
JC Caption: ||:m | = (T ||a [T
@ D
O FE [] show Object
¢ Guadrilateral
& pohri Show Label: |Walue -
¢ Segment
Ca [] Animation On
Z h
O ) )
Fix Object
o d L] i
¢ Text - .
5 text1 [ ] Auxiliary Object
o text2 N
[ ] Absolute Position an Screen
/4 Delete Close

In Geogebra’s algebra window, the following is shown:

| AL el o) <] 5]+

&l i i i &l

3 Free Objects
Y dqu =
9 Depend Humber dwup D o
@ A=
G B=i ¥ ShowObject 1em
~@ C=( v A" ShowLabel s
5 2:3 Animation On 1em
0 a=q D Auxliary Object
O =1
O e=q [# Copytolnput Bar dwo, =1 .
O d=1
@ pohy’ | Rename
3 Auiliary /. Delete
COhject Propeties ..

After fixing the object, hiding the algebra window and slider and pressing OK in the
Geogebra-editor, the authoring tool of the DME will look like this:
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[ 800

estand B N < Tekst: [ Titel Niewwe editor versie
estand  Bewerken
? Alle modules Z fm E & E = e 0 =
o [ Standaard DWW modules =
9 Modules DWO-project antwikkelol
o Frojecten o C
¢ Handleiding 1em
Voarbeelden niewwe featun 5
o= Letterrekenen: kijk hier eens ngy
L Yoorbeelden nieuwe opties Acm
? Persoonlijke werkrappen
Werkimap Michiel
o Werkimap Gerard
S YWerkimap Migke
o~ &y 0. Mieke practicum Bodg—|
o= Ay 00 RME Mieke
o & 4. Mieke CheckSleepuUn)
o & 4 Mieke gonio
o= A 4. Mieke MWD
o A 4 Migke probeersels o
o & 4 Mieke Voorb Handl. o
Template - Leeg
Template - Expressi)
Template - Vergelijki
Template - 2 kalom:
Template - Vergelijki
Randamiseren —
ongelijkheden ‘ariahelen voor random parameters:
keuze en sleep (m]
Warm p=1.5
grafiekenfgengebra
geogehra nakijken : ® problems Opties Oefenen -
2. Cirkels en middel c
o M 4 Mieke wortels @@@@ <>
o Ay 4 ieke worels:] =~ -
4] I | Dl Can. 4p

And this is what the student sees:

Opdracht: @@@@ ﬁ

Score: Tataal:
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Checking Geogebra constructions

To be able to check Geogebra constructions, select “Check” in the Geogebra editor:

|
File Edit “iew Options Tools Help &
: [] Bewaaroptie
.Av /{v ‘j'-’v D'v ®v Gv &7 xv _E:Ev '{_'v E DAISIDDI
[ Rand
‘ ‘ Reset-optie
totaal aantal stukjes e—————
StUKJES kleuren L —
[¥] Kijk na
mirv. checkDiWO
[] mbv. abjecten
Score D
@Input | E |'||H |'|
Ok Annu... Gengebra w | EBreedte @ Hoogte: @ [ I%olle breedte  [] Popup
There are two possibilities for checking:
- Using checkDWO
- Using created objects
For both these possibilities, an example follows.
a. Check using checkDWO
First define a Boolean with the name checkDWO:
‘ ®) Input |check[)w0=k==2ns== ||A ‘v”u |v|
And press ENTER.
Now in the algebra window you can see:
[T Free Ohjects
J k=2
4 5=3
[ Dependent Objects
) checkDWO = true
By right-clicking checkDWO, you can see its properties:
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x
Ohjects l/Elasic rCDltlr rAdvanced |
¢ Boolean Yalue
' checkDWO Marme: |checkDWO | |I1 |v|
¢ Mumher
Ik Definition: k2 2 4 5 2 3 : |v||u |v|
Js
Caption: | & |v|||1 |v|
[ ] Show Object
[ ] Auxiliary Object
A Delete Close

Close these windows, also the algebra window. Don’t forget to fill in a score.

And this is the result:

Color ; of the bar

number of pars
filled parts
v
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b. Check using created objects

File Edit “iew Oplions Tools Help

Al

BRI

il 'l

=N

Save option

Barder

Reset-option

Check
[ ] Usging checkDWo
Lzing created objects

A
@Input| H’ |v||u |v||Curnmand.. |v|
oK cancel | [Geogenra 3 - Height: [400 | [¥] Full wicth IPopup
Click ‘Desired objects’ and fill in the objects:
X
MAME WALLIE SCORE
Chiject 1 F'erpendicularBisectnr[ﬂ,Bﬂ 10
Dhject 2 |PerpendicularBizector[B, 2] ]
Chject 3 [PerpendicularBisector]s, ] al
Ohject 4 0
Ohject & 0
Ohject B 0
Ohject 7 0
Ohject 8 0
Ohject 4 0
Ohject ... 1]
Ok Cancel
And this is the result:
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Constructing perpendicular bisectors

In the screen to the right, some buttons are left out. @ &

. . R A i
Mow you can only draw points, lines, line segments ‘-I-’ ° f)’ @
and circles. Even with only these buttons, it's il il il
possible to draw the perpendicular bisectors of the
given triangle.

E construct the perpendicular bisector of A and
B. To do so, first draw two circles with the
same radius and centers A and B.

B construct the perpendicular bisectors of BC
and AC.
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13. Practice or assessment

Step-by-step feedback is a powerful option, but it has some downsides as well. It may evoke
unwanted trial-and-error behavior, and the student may ‘lean’ too much on the feedback and
‘unlearn’ self-checking.

Therefore different ways to minimize or delay feedback and avoid trial-and-error behavior
have been implemented.

There are five options:

® problems
i Level 2 Fractice -
¢ ~_ __ |Practice
@ {_2 'Z:_a 'Z:_4 'Z:_S Fractice game
T  |selftest
Test

Practice endless

Practice. Every step is checked. Errors can be corrected endlessly without losing points.
Practice game. Every error costs 2 points (out of the available 10).

Self-test. The answer is only checked when the ‘Check’ button is pressed after finishing
the series of assignments. Checking more often will affect the final score.

When checking the self-test, the DME does not only indicate incorrect answers, but also
correctness of each step. For example:

vi 0" 0* & (O "% I 1

4-2(x—-5) =
4-2(x" - 10x+25) =

4—2x —20x+ 50 =

e
w XN

x—ixl—iﬂx+54

Test. The test can only be checked by a teacher.

Practice endless. A button is added to let the assignment be repeated (only useful for
randomized assignments).

The selected option is active for all pages in an activity.
Under the heading Check-options, the Options panel offers some more settings for checking

and marking student work. You could for example set a time limit in which students should
finish the tasks in one activity.
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14. Randomizing assignments

It may be a good idea to make assighments with random parameters for a number of reasons:
[ ]

copied.
It is an efficient way to generate a series of assighments of the same type.

initiating them again (option: infinite practice)

Below, an example of a randomized assignment is given.

We may want every student to have a different assignment, so answers cannot be

If they want to, students can use the same series of assighments more than once by

X
Checkable(ar nat) Include in grading (or noty [1logiD
Start expression
Text: [] Title: ¥I DU 0° § (0 My O [ideas ftest [ ] subst
mFEA&E O SO
‘Problem 1 [w] Box [ Calculatar
Calculate #af + #b#
Answer model: [] Feedback [ ] ¥our own
VI 0" 0° B @ e o
#a + bit
Score Foints:
[¥] Equivalent 0
[1Faorm
[w] Exact 10 |
[o]'4 | \ Cancel | Formula answer boxwit.. | » Height. |400 [v] Full width [ ] Popup

a=11.19

b=14,15,18
i
v

® problems Options | |Practice -
e
v ~,

LOE o

40,

a. Definition of the random parameters

The random parameters that are used are defined in the bottom right window. They are
always integers. There are two ways to define them:

e Using intervals:

a=2..9 (use exactly two full stops between the boundary values)

e Using sets:

a=-7,-5, -3 (a list of possible values, separated by commas)

A combination is also possible, for example:

a=1..9,11..19

It is also possible to use parameters that have already been defined in defining new
parameters. For example, if b has to be smaller than a, we can define b as:

b=0..a-1

The definitions can also contain expressions of already defined variables.
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b. Using the random parameters

The random parameters can be used in the answer and in the starting expression, but also in
the text of the assignment and in some other components, such as the graph tool. If they are
used in the text, they must be entered in a formula box.

The random variables that are defined are substituted when the activity is started, but this
only happens if they are between hash tags. The placement of the hash tags is important,
since if possible, the expression between the hash tags is simplified; at any rate the
numerical values will be evaluated.

In the above example we gave #a+b# as the solution, together with the option ‘exact’. Here
the calculated value is desired. Using #a# + #b# would not work, as it would not calculate the
value.

A wider placement of the #, for example #ax+b# instead of #a#x+#b#, also avoids expressions
like “1x + 0” , which would be turned into just x (if a=1 and b=0).

The example below once again shows what the influence is of the different positions of the #
(a, b and p all have the value 1).

Compare the placement Preview
Hat #bE X7 = 1-1x
#a-b#-xT = Lo

#a- bl # = I-x
#a-b-x"#= x

c. Randomized fractions
The random parameters are always integers. Randomized fractions can be created by dividing

two random parameters, for example #%#, where a and b are random parameters. If a>b, the
fraction will be simplified to a mixed fraction. If you do not want to use mixed fractions, use
©%0.

b

The symbol © can be found in the keyboard which appears on clicking afi.. , and also by
pressing Ctrl, Alt, and c at the same time.

d. Functions for random parameters

In the DME, there are some useful functions for random variables. The round-functions can be
used to round off numbers, but also to turn fractions into decimal fractions. There are three
such functions:

#rnd(..._n)# #rnq(..._n)# #rns(..._n)#

#rnd(..._n)# The number will be written with n decimals.
This function omits zeroes if possible.

#rnq(..._n)# The number will be written with n decimals.
This function does not omit zeroes.

#rns(..._n)# The number will be written with n significant figures.
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Examples:

Eﬁﬁwa‘(ﬂl,?[ll]ﬁ P15 3R
Eﬁﬁwq{ﬂl,?[lﬂﬁ P15 3Rt

#ms(521,7006 : 1,53

Preview

378
347,800

348-10°

When rnd and rnq are combined with the Check-option significant numbers (can be selected

in the Options panel) the answers will be checked according to the following scheme:

#rnd(1,951 : 1,5_2)#

#rnq(1,951 : 1,5_2)#

Standard

3V
1,30 V’

3V
1,30 V’

With Check-option sign.

3V

1,30

1,3

1,30 V’

Other functions that can be used, are:

abs for example abs(-2)=2
gcd for example gcd(12_8)=4

(this is the greatest common divisor)

This ged is for example useful for canceling common factors in algebraic

fractional expressions.

min(a_b)
max(a_b)

gives the minimum of a and b
gives the maximum of a and b

These functions can be used in the field ‘Variables for random parameters’, but also in the
text and answer boxes. When using them in text or answer boxes, make sure to put the entire
expression between # signs, for example #min(a_b)#.

Fractions

Compare the fractions

i

#b#
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e. Randomizing text boxes

With the option to randomize text boxes, it is possible to offer students different tasks on the
same page. This generates many new possibilities.
On each tab of the text box a different alternative for the task can be created.

When editing the text box, select ‘random’:

4
fin H & O iy O V] random [a | |1_|-{)

Next the tabs can be created, one for each alternative. For example:

4
foo H &b O B 9 O randnmla ‘b

gm 11:22 AM Anja takes the bus from Apeldoormn,
gstaﬁon, to Hattermn, carpool.

EHuw many minutes does the bus drive take?

4
fin o & O & &5 O random’a ‘)

At 3:49 PM Peter takes the bus from Apeldoorm,
istation, to Zwolle, city center.

EHaw many minutes does the bus drive take?

Because there are two options, the following randomized parameter should be filled in:
a =1,2. The a can be replaced by another character, but then it also should be replaced in
the text box next to ‘random’ in the text box editor.

It is also possible to use more than one parameter.
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15. Feedback

In formula and equation answer boxes, it is possible to customize feedback, for example to
give specific feedback on common mistakes, or to give students hints on specific given
answers. The built-in feedback will be overruled by the customized feedback.

To customize feedback, mark ‘feedback’ in the answer box editor. This enables the possibility
to create tabs with possible answers, all with their own feedback.

snswer model: Feedhack 4

Adjust the order of

L4
VO 0" 0° B (0 moe 2l =)« s]el[7][s] €® the tabs
\
S = 3
(r+ 3
( Add and delete tabs
feedback L
fix) [ Popup size
Well done! Srore: M
Equivalent ®c ;
DITet Correctness and
HForm S score
Exact r Wyrang

Feedback for the
student

An example of customized feedback
We consider the following task:

Rewrite as one power:

5 2
PP =

For this task, the following five feedback tabs could be made:

1. Answer correct Answer model:

Feedhack 4)

The answer7is correct whenit g o 2 2 qp mee Az 1= 11 5] 4
is exactly p’. Therefore, the ,
option ‘exact’ is selected. £
feedhack
fix
Well done! — M
Equivalent & Corect
L Form O Half
Exact 0 Wrang
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2. Answer almost correct =~ “nsWermouet ) Pl L4
' vD 0° 0° 8 (@ moe 2131« |[s] 4p
On the second tab we x
check whether the given Y
answer is already a
power of p. The textual
feedback can be
adjusted to that.
feedback
s FH VO 0° 0
Correct, but the exponent can be simplified. Seore: 'D .
) F
Equivalent O correct
l Form ® Half
[] Exact 2 Wirang
3. Answer equivalent Angwer model: Feedhack 4
On the third tab, we check I ["[* 5 i} ™3 z|[=1+1s] 4P
whether the given answer is 2
equivalent to the correct |*
answer. By now we know that
the given answer is not a power,
so we comment on that in the
textual feedback. PR
Fix)
This form is eguivalent, but no power of p. SR ID
Enquivalent e
L Form & Half
[ Exact 1 hirang
4. Common mistake Answat modal: [v] Feedback 4)
On the fourth tab, a common ¥ (" 0° § (I ™3° 2=+ ] 4
mistake is recognized and 0
commented on. £
feedhack
fix)
When multiplying fractions, the exponents are
added, not multiplied. ECEE 0|
Equivalent O corect
e Form ) Half
[] Exact ® YWyrong
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5. Incorrect answers Answer model: [v] Feedback {)
2
On the last tab, all other VI 0'0° = (O ™S +|[s] 4»
possible mistakes are | s
intercepted.
feedback
fixi
This is not correct. Try again. — I_M
[] Equivalent 3 comset
L Farm ) Half
[] Exact 0 Yirang

Order of the tabs

The order of the tabs is important, as the software first tests the first tab, then the second,
and so on. If one of the tabs applies to the answer the student has given, the other tabs will
be skipped. To make sure the answer model gives feedback to every possible answer, always
include a tab like tab 3, intercepting all partly correct answers, and a tab like tab 5,

intercepting all incorrect answers.

The order of the tabs can be adjusted using the black arrow buttons.

Answer boxes containing customized feedback can be recognized in the authoring tool by the

small question mark:
Rewrite as one power:

P 5 2
i_p'p=.?
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16.

The button | substitutions | in the answer model should not be confused with the

Substitutions in the answer model

substitution option for students when solving equations. (for this second option, see

Substitution-button)

o0 00 0° 5 (0 7%

|

11

Yoal+3=0

Substitute:
P= ¥

Here it concerns the possibility to perform substitutions behind the scenes:

Antwoordmodel;
v 0% 0° 5 @ 8

[ |feedback

b=yJ13

suhstituties

Consider for example the following answer model and corresponding task:

Checkable{ar nat)

Start equation:

VO 0° 0° B (O mee

Include in grading {or not)

Problem 1

In the triangle it is given
thata=6and c=7. b
Find b.

[] Exact

possible answe \l,rﬁ DI] [|2 % {m rnuvre l T
Answer model: [] Feedhack 2 2
VIO 0* 8 (O e @ th=c
o
h=413 D
I, bz =Cz _az
¥O 0° 0° & (@ mge 2 D
b =40-734
—|: a="f D
b=4J13
c=?| v
F T EUTTETETTT
[]Farm
[¥] Answer needed 10 |

Ok Cancel |Equati0n answerboxwi.._|v|

Height: |250 Full width

[[]Popup

We have assigned a value to the variables a and c. This enables students to use these
variables in their steps towards the final answer, instead of the values. In many solution
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strategies, such values are only substituted later in the process (the elaboration given above
is common). Using this substitution construction, the intermediate steps can be checked.

This substitution option also offers the possibility to solve systems of equations.

Salve this system of T T
equations: *

{ 6ray=s6 [vio° 0 B @ ms ITVic" P g @ " i1
5x + 2y =48 Sx + 2y =43 B
6x + 2y =136 B
S5x + 2y =48
v i’
40+ 2y =48
x=3a L
| Correct x 2 Zy=3
y=4
| Correct y ><| ;

In this example there are two answer boxes, but this is not necessary. In the answer model,
x=8 is given as the final answer. Moreover, y=4 is given as a substitution. The other way
around would yield a similar result.

Another notable aspect of this example is the absence of the arrow between lines.
This can be set by deselecting ‘Arrow’ in the answer box editor: ] Arrow

When solving systems of equations, next equations may not follow directly from previous
ones. It is more about combining different identities and equations in a smart way.
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17.

Multiple choice answer box

The choice answer box can be used to create simple multiple choice tasks, like the one shown
here. After selecting the multiple choices answering box, indicate the number of choices the
student can choose from and press enter. Then a number of textboxes will appear, in which
you can fill in the answers from which the student should select the correct one. Retype the
correct answer in the ‘answer model’ text box and fill in a score to complete the assignment.

For example:

f[x]Bﬂ&ElT"{ X|
How many different real Checkahle(ar nof) Include in grading for nofy [ lnglD
solutions does the equation
2
=2+ 1 =0nhave? Number of choices 4
fio
o
Answer maodel [ | Feedback
fil
1 Fis O
1
fi
2
fixl
3
Score; 10
¥} @ problems Optiar
e
] o
DeE
Cab... 4
Ok Cancel Chaice answer box w [ Width: (110 Height: |24 ] Full width [ Popup

The student sees:

How many differe
solutions does th

nt real
e equation

x2—2x+ 1 =10 have?

Choose -

Choose

L P =D
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18. Check selection Unit

The possibilities of the multiple choice answer box are limited. It’s not possible to have more

than one correct answer and the answers will always be given in the same order. An

answering box which gives more possibilities is the check unit answer box. With this answer

box tasks can be designed in which students select one or more correct objects (with
numbers, formulas, pictures, ..) from a collection of objects by clicking them.

Example 1. Multiple selections possible

Problem 2

Below you see five formulas. Select the formulas

which belong to the graph at right. &
4
T
2 0
r+ dp=1

-
|_ 2y+x+2=[l_| 4

| x+p=1 |

p+x—1=10

| Chesc | &

A task like the above can be created in the following way:

e First the selection objects are created. These are always text boxes, so insert a text

box first. | fixl E &4 O & & @

e At least select the following option:
Selection object
Other settings are the designer’s own choice.

e In the text box editor, each object should be given an ID.

The first object gets ID = 1, the second ID = 2 etc.
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The first object in the example is created with the settings shown below:

X
S E (g) . O q_‘ Q O Drandum Layout text box
— [v] Border D
[\ﬂj Background Color
Floating above text
[] Other fant
Rounding corners 5 |
Rotatioin angle ’E
Center harizantally
Center vertically
[ Fit haight [ Fitwidth
MU er of rovws 1 ¢ Space E
Mumber of Colurmng 1 ¢ Space E
[[] Tahle horders
Margin left (0 Marginup |0
Line space [0
User interaction
D= |1
value [ default ) 1]
Selection object [] Colar
[[] Drag object
[] Drag target
[] Link ohject
oK cancel | [Tedbox ~| wicth [100 | Heignt [35 | [ Fullwicth CIPopup
e You can also select ‘Floating above text’, to be able to put the selection objects in
any position you like. After clicking OK, you will see both a small circle, and the
floating text box:
mEH&SHEOS D O
[ zey=2 )
B‘umw"!nnnulas Selectthe fnrmulas
: - which belong to the graph at right. i
To move the text box, click the top left corner, keep the mouse pressed and drag the
text box to the desired position. When dragging, the open circle will be colored
black, as indication that it belongs to the text box that is being dragged. This is
especially relevant if you would like to copy or delete the floating text box; that can
be done by selecting the small circle and copying or deleting it.
fwEH&E OSSO
ﬂ’ruhl&m 2
. .
Elelnw you see five formulas. Select the formulas
which belong to the graph at right. "
]
|T'k x+2y=2
i — |
e Only after all the objects have been created, the CheckUnit is added. Make sure the
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¢ In the CheckUnit editor, fill in the number of objects and press Enter. A list with
‘Number of selection objects’ will appear. Here you can select the correct one(s). If
more than one answer is correct, also select ‘Multiple selections possible’. The
positions of the selection objects can be randomized, if desired.

|
Checkahle(or not Include in grading (or noty [ logD
Mumber of selection ohjacts 5 Score: 10
Flr 1
i Randomize positions
M 2
NF3 Multiple selactions possible
[IMr4 [] check by using a farmula
[JrMra

ok | [ cancel | |Checkselecti0nunit |v| width:  [110 | Height |25 [] Full width ] Papup

Example 2. Check selection with a formula

Problem 1 HEERE

: HEN
Color - part of the rectangle. |:| |:| |:| |:|
Click a box to color it. Click it again to DI:H:‘

remove fhe eolor [ check | &

For the task above, 20 selection objects have been created.

fix) Bﬂ & O & £ O [ random

ol ol
ol ol
rarJrrrl
ol ol ol

Each object has its own ID, and value 1.
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B

- Layout text box
mEEH&E DO& S O [ random ¥

K @oorisr ]

[] Backgraund Color
] Floating above text
[] Other fant

Rounding corners 1]

Rotatioin angle ]

[[] Center harizantally

[ ] Centervertically

[ Fit height [ Fit width
Murnber of rows 1 ¢ Space |2
Murmber of Golumns 1 ¢ Space |2
[[] Tahle harders

Margin left |0 Marginup |0
Line space |0

User interaction

o= |
valug [ ] default ) 0
Selection ohject Calar

[ Drag object
[ Drag target
[] Link ohject

Ok Cancel Teut box w- | Width 20 Height: |20 [ ] Full width [ Popup

Checkablefar not Include in arading {or nob [ laglD

Mumber of selection objects 20 Sroore: 10
[ rr1
[Imrz

[IMr3
[IMr4 [¥] Check by using a farmula

CInrs Vi 0 0F 8 (@ moe L1
[IHrg
CINrT VoAV vV AV vV AV 4V 4V 4V 4V + V) +V +V +V +F
[Irra
[Imra
[Imr1o
CIMET1
Linrtz « I D]
[IMr13
[Inr14
[INr1s
[CIMr16
[INr17
[Irr1g
[CIMr1g

L_—

[] Randamize positions

Multiple selections possible

oK | | Cancel | [checkselectionunit |w| width: [110 | Height [35 | []Fullwicth [] Popup

The formula is

VAV +F +F +F +FV +F +FV +F +F +FV +F +F +F +FV +FV +F +F +V +¥V =8
1 2 3 4 5 ] T 8 o 1 11 12 1% 14 15 16 17 13 19 an
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19. Check drag/drop unit

Example 1. Check on fixed targets for drag objects

The correct order

Drag the fractions to the gray boxes and
sort them from small to large.

=] | =

|k

| =

R |

|

® First, the drag targets are created. Again, these are text boxes. At least select the

following options:

Floating above text

Drag target

Other settings are the designer’s own choice.

® |n the text box editor, each object should be given an ID.
The first object gets ID = -1, the second ID = -2 etc.

The first target of the example above has the following settings:

mFH& B O @GO

[ Irandom

Layout text box

[] Border
Background Calar

Floating above text
[] Other fant

Rounding corners

]
b |

Rotatioin angle

[] Center harizantally
[] Centervertically

[C] Fit height [ Fit width

¢ Space ’E
¢ Space ’a

Mumber of rows 1

Mumber of Columns 1

[[] Takle horders

Margin left |0 Marginup |0
Line space |0

User interaction

o= [ ]

valug [ default ) 1]
[] Selection object

[[] Drag object

Drag target

[] Link object

Ok Cancel Text box w- | Width: |34 Height: |48 [ Full wicth

[IPopup
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® After the targets, the drag objects are created. Make sure that in the text, their
anchor points (circles) are placed after the anchor points of the target objects.
Insert a text box and at least select the following options:
Floating above text
Drag object
Other settings are the designer’s own choice.

® |n the text box editor, each object should be given an ID.
The first object gets ID = 1, the second ID = 2 etc. This has to be done in such a way
that object 1 corresponds to the target with ID -1, etc.

® When all objects are created, the Check drag/drop unit is added.

Make sure the cursor is placed after the drag objects and targets objects.

e Fill in the number of drag objects and the number of target objects. It is possible to
have more objects than targets or vice versa.
Select ‘Check on fixed targets for drag objects’.

e ‘Snap to target’ is an option you may or may not want to select, depending on the
design. If this option is selected, you can also indicate the accuracy with which the
student should place the drag object. The larger the number you fill in for ‘Snap
margin’ the easier it is for the student to put a drag object on a drag target. If
desired, the positions of the drag objects and targets can be randomized.

x
Checkable(or not Include in grading (or not) 1 logiD
Mumber of drag objects a Score: 10

Mumber of target ohjects a

[ targetobject as collection area

Randomize positions

Snap to target ohject []Jumps hack
Snap margin |20
Check an fixed targets for drag objects [ wiew

[] Check using values of drag ohjects

oK | | cancel | |checkdragiropunit |w| widtn: (110 | Heignt: [38 | [ Fullwictn ] Popup
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Example 2. Check using values of drag objects

In this example (in Dutch) the product of the two drag objects in each line should be 18:

Water in de toren

In elke tank past 180 m® water.

In de watertoren van Den Bosch (B) zit het water in
twee tanken die de vorm hebben van een balk.

b. Zo'n tank van 180 m*® is 10 meter hoog.
Wat kunnen de maten zijn van zo'n tank als je
alleen een geheel aantal meters gebruikt?

hoogte 10 m, lengte [ )m, breedte [ m.

hoogte 10 m, lengte [ )m, breedte l Jm.

hoogte 10 m, lengte ( )m, breedte [ )m.

(~])(™)

(0w )
0

/ : 7~

(3)(«)

The design is very similar as for the Check drag/drop unit using fixed targets. The difference

1S

- The drag objects each get a value. In the example the drag objects get the same value that

is shown on these objects:

=y
118

/I O O 1 A5 [Irandam

Layout text box

Background Calar

Floating above text
[] Other font

Rounding corners 20

Ratatioin angle 1]

Center harizantally

Center vertically

[ Fit haight [ Fit width
Humber of rows 1 ¢ Space |2
Murnber of Columns 1 ¢ Space |2
[[] Takle borders

Margin left |0 Marginup |0
Line space [0

User interaction

D= |10

valug [ default ) 18

[] Selection object

Drag object [] handle
[] Drag target

[ ] Link ahject

QK cancel Text hox w | Width 25 Height: |25 [] Full width [1Popup
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- In the Check drag unit’s editor the option ‘Check using values of drag objects’ is selected. In
the window that appears, rules for checking the answer are given:

Xl
Checkable(or not Include in grading (or not) [ logiD
Mumber of drag objects 10 Score: 10
Mumhber oftarget objects f
g J e | [] Randomize positions
targetobject as collection area
[ targetob Snap to target object [ Jumps back
Snap margin |20
[] Check on fized targets for drag ohjects
Check using values of drag objects
WO 0° 0F 8 (0 m3e U
Vl . V2 =18
V¥, =18
V- Vé =18
oK | | cancel | |checkdragiropunit |w| widtn: (110 | Heignt: [38 | [ Fullwictn ] Popup

Vi. V, = 18 means: the value of the drag object in target -1 times the value of the drag object
in target -2 should be 18.

Example 3: Check using values of drag objects

pra—— nl T ] ol — & o ol\/z - ) \yl T3

Problem

pe=x'+2
Cragthe formulas to the corresponding T
graphs. IFthe comect formula = nod F=1
available, nzer it yoursel® in one of the -
emply boxz3 yux —4x+4
- 2
p=x + 2
}*-x:'—l
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B

Layout text box
ya 0 p® 2 (@m mee [ 1 random ¥

I 1 Border 1 __Color
2

Floating aboue text
[] Other fant

Rounding corners 10

Rotatioin angle 1]

Center harizantally

Center vertically

[ Fit haight [ Fitwidth
Murmber of rows 1 ¢ Space |2
MHurnber of Columns 1 ¢ Space |2

[[] Tahle horders

Margin left |0 Marginup |0
Line space [0

User interaction

o= [

value { []default ) P —drta
[] Selection object

Drag object [] handle

[] Drag target

[] Link ohject

OK Cancel Teut box w | Width: 135 | Height: |35 [ Full wicth [l Popup

Checkahle(or not Include in grading (or not) [1logiD

Mumber of drag objects G Score: 10
Mumber oftarget ohjects 4

[] targetobject as collection area

Randomize positions

Shap to target abject ] Jumps back

Snap margin |20

[] Check on fixed targets for drag objects

Check using values of drag ohjects

WO 0° 0 B (o mee |
v =(-2) —
2
=G+
v, =12
P4 =xx+ 2
ok | [ cancel | |Checkdrag,l’drupunit |v| width:  [110 | Height |25 [] Full width ] Popup
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Example 4: Target object as collection area

Build the collection of tiles with
the description:

By+24+ 2y +Ax+ ) + 4y +1 7 s

Then name the collection using —

the simplest algebraic I—

EXpression you can. II
vy

Simplest description:

(Use the Enter-button to check)

In the example above, there is a large collection of drag objects, but there is only one target.
Each drag object gets its own ID and the value that is also shown on the object:

5
Layout text box

Background Color

Y Floating above text
[] Other fant

s (H & O@ O [ random

Rounding corners IT

Ratatioin ancle o]

Center horizontally

Center vertically

[ Fit height [ Fit wicith
Mumber of rows 1 ¢ Space ’2_
Mumber of Colurns 1 s Space 2|
[] Table borders

Margin left ,07 hargin up ,07
Line space ’U—

User interaction

D= |4 |

value [ ]default ) xy

[] Selection ohject

Drag object [ handle
[] Drag target

[] Link ohject

(8124 Cancel Tekstiak w | Width 63 Height: |93 [] Full width [1Popup
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In the Check drag/drop unit’s editor, the options ‘Target object as collection area’ and
‘Check using values of drag objects’ are selected:

Ed
Checkable(or not Include in grading (or not) loglD  |3.2.1-06k
Mumber of drag objects 49 Score: 1
Mumhber oftarget objects 1
J J 4 [ ] Randomize positions
targetobject as caollection area
ld targatob [ Snap to target abject
Snap margin
[ Check on fized targets for drag ohjects
Check using values of drag objects
Vi 0" 0 § @ mee U ¥

V1=y2+7y+21y+4x+3

(0138

| | Cancel | |Check8|eepUnit

|| width: [110 | Height [35 | [ Fullwictn [ Popup
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20. Check value unit

Example: Check coherence

This answer box can for example be used for an ‘open’ multiplication table. This is what the

student sees:

Problem 8

will be checked, but will not be marked.

Rewrite — 4a(7 — 9a) without parentheses.

You can use the table. An answer in the table

With parentheses: — 4a(7 — 9a)

Without parentheses: ...

And this is the feedback a student receives:

Problem 8

will be checked, but will not be marked.

Rewrite — 4a(7 — 9a) without parentheses.

You can use the table. An answer in the table

I

==

[ Check | X

With parentheses: — 4a(7 — 9a)
Without parentheses: ..

In the authoring tool, the task looks like this:

Rewrite # — ra#(#p% — #ga¥) without

! parentheses.

will be checked, but will not be marked.

| You can use the table. An answer in the table

With parentheses: # — raf(#p# — fgaf)

Without parentheses: ..

There are five text boxes, each with a simple formula answer box in it. In each of these
answer boxes, the option Check is not selected.
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The text boxes have ID’s 1 to 5.

As the order of the different columns is not important, only the coherence in the different
columns is checked.
The answer box editor looks as follows:

x
Checkable(or not) [] Include in grading {or not) [11oglD
Humber of objects a Score: 10
[] Check seperately

Check in coherence

VI 0" 0* 8 @M " )
V=V V4
V=V, VS

ok | | cancel | [testicheckvameunit |v| widtn: [110 | Heignt [38 | [ Fullwictn [] Popup

In the first line, “;4” is added after the formula. This 4 indicates that the feedback on this
line (correct/wrong) should be indicated in the text box with ID 4.
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21. Extra navigation possibilities

Navigation in the DME is pretty straightforward and usually a student is free to navigate
through the modules that are assigned to his/her class. However, for the designer there are
several options to have more influence on the students’ navigation.

Navigation between activities: Goto
It is possible to let students jump from the module overview to a specific activity, or let them
jump between activities. For example:

Z -

Water weneldwljd -__Water is geld

Water en
microkrediet

. Consumptic van
Minigames ~ater in Nederiand

.

When a student clicks one of the circles, he/she will be directly sent to the activity.

Over each picture, a floating text box is placed which acts as ‘hot spot’.
X
P EE a 0@ o0 i Layout text box
"""""""""" [[] Border
[] Backgraund Color
i Floating ahove text
] Other fant

Rounding corners 100
Rotatioin angle ]

[[] Center harizantally
[ ] Centervertically

[ Fit height [ Fit width
MumBer of rows 1 ¢ Space |2
Mumber of Columnsg 1 ¢ Space |2

[] Table borders

Margin left |0 Marginup |0
Line space |0

User interaction
D= |0

valug [ ]default ) 0
[] Selection object

[ Crag object

[] Drag target

Link object Editlink
Ok Cancel Teut box w- | Width 74 Height: |78 [ ] Full width [ Popup

The option ‘Link object’ is selected.
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By clicking ‘Edit link’ the link can be inserted.
After goto: fill in the name of the activity, or the number of the activity.

URLgEgevens wijzigen EI
Text flink
URL {ooto:1
Window width {400
Window height [400
DK | cancel

This option can also be used in activities, for example to send students to an activity with
some more practice, or to let students jump to a more difficult activity.

Navigation inside an activity: conditional navigation

It is possible to determine the navigation inside an activity based on the performance of a
student so far. This can be done based on a percentage, for the entire activity at once, or
based on different conditions for each page.

For both options you select ‘Conditional navigation’ in the Options panel. If you want to work
with a percentage, you leave ‘Percentage’ selected and fill in the desired percentage. Now
students will only be allowed to go to a next page once they have at least that percentage of
the maximum score. As long as they have not obtained this score, the next pages will be
disabled. In the example below, the student has correctly solved all tasks on page 1. He/she
can navigate to page 2, but not to the pages after page 2.

O 0° 0° 5 (O moe d T Wit o gmmee d T WIro 8@ me 11

TN
e

]

&
+ = —t — =

+

T
=

1 1
]".?

v/ v v

|
—

Praplem: @ (2) (3)(4)(5)(6)(7)(e) All again

Score:; 30 Total: 30

To indicate conditions for specific pages, select ‘Conditions per page’. Now click the button
‘Conditions’ and the following window appears:

x

From page To page Pages for score Cut-off perc.

e
-w Sort

Ok Cancel
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Here you can fill in conditions. With the arrows you can add and delete lines. The example
below illustrates how this can be filled in:

x|

Frompage To page Pages for score Cut-off perc.
3 4 2,3 |50
3 ] 23 an
3 a 23 100
4 5 4 [
4 ] 4 100

.

w Sort

Ok Cancel

The first three lines describe the following procedure: A student will be sent from page 3 (1*
column) to page 4 (2™ column) if his score on pages 2 and 3 (3™ column) together is less than
50% (4" column) of the total maximum score for these two pages. If the student’s score is
between 50% and 80%, the student will be sent to page 6 and if the score is higher than 80%,
he/she will be sent immediately to page 8. In the same way, on page 4 the score for page 4 is
considered. If this is less than 80%, the student will be sent to page 5, otherwise to page 6.
Extra options (conditional) navigation

e For both options for conditional navigation, the item selection balls can be confusing
for the student. Therefore, in the Options panel you can deselect ‘Item selector’ and
select ‘Previous-button’ and ‘Next-button’ instead.

e The number “Total” at the bottom of the screen is not very informative in
combination with conditional navigation with conditions per page. Therefore you can
choose to select ‘Progress instead of Total’ in the Options panel. This progress
percentage only indicates how far a student is progressed in the activity and does not
give any information about performance or score.

e A third option for conditional navigation is “Next page only if everything is correct
(green)”. This is especially interesting combined with the Practice game mode. This
option forces the student to finish all tasks on the current page, before continuing to
the next page. When ‘Practice game’ is not selected, this option is the same as
conditional navigation with a percentage of 100%.
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22. Detailed information on student performance

The DME offers the teacher extensive possibilities for reviewing student scores and work.
With the options for Log ID’s and Learning objectives these overviews can become even more
detailed.

Insight in attempts and errors: log ID’s

By using log ID’s it is not only possible to see the students’ final answers, but also the number
of attempts they did, and all their attempts (also the ones they have erased).

The log ID can be switched on by selecting it in the answer box editor. A text box appears in
which a code can be filled in. The choice of this code is up to the designer. In the example
below, the code 4-3 means (to the designer): 4™ activity, 3 task.

Include in grading for not) loglD |4-3

Checkahlefar not)

Start expression:
yO 0° 0° § (m mae 0 [1ldeas [test] [] subst

4-20-5"

‘ Biox [] Calculator

In the overview of student results, bar graph icons e appear at the top of each column:

e e

Artiv, 2 Activ. 3
laly. lale.
il W F -

RRHRGEEN 50 (7

When you click such an icon, a window with several tabs will appear. On the tab ‘log errors’
we see that this student made two errors:

=10l x|

(Iug scores rlug answers rlug errors rlug attempts count r log attempts r log data |

Maam 3-4 o

Sunny H 2

And on the tab ‘log attempts’ the exact attempts and errors are shown:

il

(Iug scores rlug answers rlug errors rlug attempts count r log attempts r log data |

Maam 3-4 o

4722051
i 4T e B D)=

Sunmy H - 4- T2+ 20750
i 22+ 20+ 46

~TNZ)+ 207 46
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Insight in performance on different categories: learning objectives
Often tasks in an activity can be divided into several categories. For example think of
different domains in arithmetic, of different types of skills. It is possible to generate
overviews for such learning objectives, like the following:

x

Subjects Algebraic skills

Exponents and

Equations: 50%
logarithms: 44%

FParentheses:
TH%

Powers: 67%

Differentiation:
54%

Algehbraic skills:
T4%

Trigonometry:

67%

Square roots:
63%

Fractions: 100%

Each pie diagram represents one category of skills or subjects. Each piece represents one
objective. The larger the piece, the more tasks the activity contains on this objective. The
larger (and greener) the colored part of the piece, the better the student performed on this

objective.

You can set objectives in the Options panel by selecting ‘Objectives’. Now click the button

‘Objectives’ and a window appears in which you can fill in the different objectives:

£

Objective 1
Objectie 2
Objective 3
Objective 4

F.
w

Category 1

x|
O

Ok Cancel

Rows can be added and deleted by clicking the arrows below ‘Objective 4’. The arrows next
to ‘Fill in name of category 1’ serve to create more categories. Each category will get its own
pie chart. For the example above, the following categories and objectives are filled in:

% X
Subjects Algebraic skills 4)
Ohjective 1 Aloebraic skills Farentheses
Ohjective 2 Trigonametry Fractions
Ohjective 3 Differentiation Sguare roots
Ohjective 4 Exponents and logarithms Fowers
Ohjective 5 Equations
.
w
Ok Cancel
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After creating the objectives, for each answer box you can indicate to which objective(s) it
belongs. To do so, click the button ‘Objectives’ in the upper right corner of the answer box
editor:

X
Checkablefar not Include in arading far not loglD |T.2.1 El | | Objectives
x
Objectives O [ Ideas [test] [] subst.
Subjects Algebraic sKills
Algebraic skills [ Parentheses B [] Calculator
[] Trigonometry Fractions
[_] Differentiation [] Square roots Ov
aur own
[ ] Exponents and logarit... [l Powers O
[ Equations
Srore: Foints:
Equivalent 0
[]Farm
Exact 10|
ok | [ cancel | |F0rmu|a answerboxwit._.|v| wiidth: (250 | Height [250 | [ Full width ] Popup

A window appears in which you can select one or more objectives.

When a student has worked on an activity, he/she can generate his/her objectives overview
by clicking the ‘Objectives’ button at the bottom of the activity.
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