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Using CAS in Math Education - first experience in
Germany with the newest ClassPad technology CP400

Preface

The use of worksheets in mathematics instructiaahiong tradition. The use of a worksheet
should guide the students to a structured worke&wsof an oral instruction, which requires a
synchronous work of all students, the worksheetviddally and with their own timing can
be processed next. The sequence of the work omléhe worksheet helps to recognize the
logical structure of a problem; the work procedurelp to penetrate the question.

The disadvantage of a sheet of paper with workrergeseen, that the tools which can be
used must be made available about. The student®idknow always, how to carry out its
solution steps in detail. Moreover, in a classiaksbeet are missing the self check of the
results, a feedback of the partial steps and hlsw@isualization of the results.

The new developed eActivity in the ClassPad remtssan extremely rich extension of the
worksheet. The eActivity combines the written regmation of the setting of tasks of a
worksheet with the tool level of the ClassPad.

These tools are the individual menus or modulesiclwithe ClassPad offers: Computer
algebra system, dynamic geometry software, compstiistics, curve plotter, and much
more.

Thus, all tasks can be worked on with the possigsliof the computer. At the same time, the
documentation of the work can be entered diredthe found results can to be visualized
immediately or the results may be in a hidden tkn be viewed. It is an interactive work of
the students, between setting of tasks and thésesd control of the results themselves.
These new possibilities are to be used by manyhwhey use a ClassPad. Therefore, an
uniform structure of an eActivity appears more tlaasonable. The kind of the worksheet
should be visible in the name of the file.

It is suggested using a single initial letter, whaddresses to this request.

Category D D-power Discovery of a term, a rtite, power, ...

Category Vv V-Heron reconstructing (Verifying) @procedure, ...
Category ES ES-LSE Exercises with Sotutlinear system of equations)
Category ET ET-LSE Exercises with a Test charact

Category L L-LSE Learning units

Category M M-rectangle Modelling a rectangle

Category P P-LSE Protocol on a Linear Systeiaqufations
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1. Introduction

In this article the possibilities of the eActivitiunction are discussed. These electronic
worksheets however not only have to be describeidalso adapted among themselves. They
are intended to supplement the textbook, but lséllnevertheless so extensive that can be
accessed as detailed as possible and straightbriwasubject areas. Therefore, there are
categories to create fixed and uniform expressimeded to ensure the users with better
visibility and easy handling.

First, however, the applications of the eActivigve to be worked out. In this paper there are
two parts, the first part concerns itself with ffreduction and use of an eActivity. Different
categories are presented, which are illustrateexaynples. In the second part it concerns the
technical questions. Which equipment is needed, toolvegin, how to create an eActivity,
and how to exchanges it?

2. Use of an eActivity

2.1 Repetition
2.1.1 Systematically

A well-stocked database provides an excellent wagyuickly and easily repeat subject areas
systematically. It is easy for the students to doad on the internet the matching themes
download and edit. Even with the tuition, the hassl searching for material to fall away
entirely. It can chosen selectively a specific teepracticed a certain type of task and explain
a difficult situation.

2.1.2 Close knowledge gaps

Another form of repetition can be found in the kiheage gaps. This could be not only
specifically addressed, but also efficiently eliated. It is the teacher made it easier to use
already past learning units and sample tasks tcsddeed. This causes the productive
repetitions produced a better detection and uraieigtg.

2.2 Start of the lesson

The new medium ClassPad can also serve as ancdditnotivation, thus facilitating the
start of the lesson. Thus, a lesson can beginavitbw learning unit or with a protocol of the
last hour. Also, homework can be prepared so battércan be compared illustrative.

2.3 Backup of results

A further application type could be the backup loé tresults, because students can write
eActivities. This represents a good exercise andeeessary argumentation. Writing an
eActivity presupposes not only a large portionrmfépendence and self-employment, but also
an experienced operating authority. Furthermore, atithor must prepare on the one hand
materially and on the other hand methodically. #lthese given requirements can be seen as
learning goals and serve the backing up of acqkneaviedge.

-2-
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3. Categories

The eActivities are divided into certain categaoriébus, the user can choose whether he
wants to work out the material or a procedure wadillel to reconstruct only and understand.
There is the possibility of working on tasks with without solution method. But you can
itself in addition, only topic-referred a new leigug unit to acquire or under ,modelling” to
materially new tasks of text place themselves. Al$® possible to log lessons for themselves
or to monitor for others.

A total of 7 categories are distinguished. Eachitsaswn symbol.
We distinguish:

Category D: Discovery of aterm, a rule, ...
Category V: Reconstructing of a procedure, ...
Category ES: Exercises with solution
Category ET: Exercises with a test character
Category L: Learning units

Category M: Modelling

Category P:  Protocol

The structure of the directories should be arrangetl, and teaching subjects (learning
material) according to category (fig. 1) and conhteirg. 2) be arranged in the directory.

eActivity eActivity
File All Search View File All Search View
] G | #n [ani] ] G | #n [ani]
v (Root Directory) \L
[I» D []  L-A parallelogram
[1» ES [] L-Apolygon
[1» ET [l L_A rhombus
b L | []  L-A trapezoid
CIr M [] LA triangle
CI» P [1 L-add_procedure
[Ty v [ L_altitudes_theorem
[] L_determinant_rule
[] L_equation_graphic
[]  L_rays_theorem1
L_rays_theorem2 |
[]  L-real_numbers
L L._ravs_theorem?2
Alg Standard Real Rad | @@ (fig. 1) Alg Standard Real Rad | @@ (fig. 2)
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3.1 Category D: Discovery of a term, a rule, ...

It's not about to approach a task type on calctdagmplain, but prepare suitable suggestions
by the way to discovery. In this category you peste.g. from a well-known concept (fig. 3)
and it leads to properties and associated caloulatiles (fig. 4).

Try again from the given keywords the logical amglble structure as possible (see also chap.
4) also here to produce.

& Edit (%] £ File Edit Insert Action
l_ | %;_‘5 M| B | A2 v

Discovery of the

power rules Exercise 2
1 Remark 4
‘Definition || Thus to multiply powers

it holds the following rule:

‘Remark 1 [] Rule 1 ||

olds: With words:
atatat...+atata = n-a Two powers with the same
basis are multiplied in the
following manner:
vou add the exponents and

use the common basis.

However if wou replace the
addition symbol *+” by the
multiplication svmbol *+*
vou have to define:

a+a+as...-asa.a = al e. g.

n

is_the product of n factors. @2-34 = a2+4 = aB
i (fig. 3) Alg  Standard  Real Rad i (fig. 4)

a

Our example deals with the laws of powers:

It begins with the general definition (fig. 3) abyg numerical observations to the rules (fig. 4).
It is to be paid attention to neglect none of tiseomplished steps. Everything should be
formulated as detailed as possible. Nevertheless sfwuld, in order to ensure a good
overview, to keep the texts in the individual wimgoas short as possible. (fig. 5)

(x] (x]| | % Edit (x]
-
|Remark 3 {JL |Remark 3 [JL ‘Remark 4 [}
Thus, what is: Thus, what is: Thus to multiply powers
ptpd 2 ptpd 2 it holds the following rule:
Rule 1 =]
Exercise 2 Exercise 2
Remark 4 Remark 4 ‘Task 1
lm m Solve the following tasks: -
their factors and
b3 = bebeb-b after that compose all. 1y a2 .a% =
b4 = bebeb+b 2) ad .at =
3) al2 . 13 =
> btpd =
bebebbb+b+b+b = b®
i i i
(fig.5) (fig.6) (fig.7)
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Inserted questions help to advance the developrierter the keyword “exercise” you find
after a short guidance the possibility of workingthis process. This method to insert tasks in
different places should the students to stimulageskelf activity (fig.6).

According to a formulated rule it is also advisatestate a small setting of tasks in order to
test what they have learned.

These tasks are however so easy to arrange thahples solution appears invalid and the
student is encouraged in his work.

Complete example of this type (D): ELZIEIQ =
It holds:

# File Edit Insert Action

EDEEOMEL -

Discovery of the

a+a+a+...+at+a+a = n-+a

However if wou replace the
addition symbol *+” by the
multiplication symbol »+*
vou have to define:

Definition =t .

power rules

\

@ratas...-acarta = a
Remark 1
\ all is the product with n
Remark 2 E factors a.
In general it holds: & tait lX]
- E " af
a~2 = az = a+a MEE]LJ |_
b3 = b3 = b-b-b The number a" is a power,
Thus what is: more exactly the n-th
ower of a.
az-a3 ? .
Alg  Standard  Real Rad im Spoken:
all is a to the n—th power.
Here a is the base number or the
base and n is the high number or
the kxponent of the power.
£ Edit (%]
B EREGE a
You read the power a® in
the following manner:
"a to the n—th power” m

example:

Thus wou read the power a6 :

"a to the sixth power”
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X
L

Decompose the power in
their factors and
after that compose all.

£ Edit (%]
a2 = aa
. " - a3 = aaea
£ File Edit Insert Action
SEREREBEREEE
— ] a2-a3 = a+asasata = a5
Thus what is:
a2-a3 ?
Exercise 1 _/_'
Remark 3 =EH—
Thus, what is: 2 Edit (%]
pt.pd 2 o
Decompose the power in i
Exercise 2 Er their factors and
Remark 4 = after that compose all.
Thus to multiply powers
it holds the following rule:
Alg Standard Real Rad | (m

[ 1]

By the way it holds:

b4 = bebebeb
b4 = bebebeb

s bl =
beb+bebsbsb+bsb = b3
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& Edit

X
-

With words:

Two powers with the same
basis are multiplied in the
following manner:

vou add the exponents and
use the common basis.

X
-

B |:xl ]| B A2 v
it holds the following rule:
2 5 _
Rule 1 = 1 a2 .ad =
 *’ 2} a3 . a4 =
‘Task 1 [ 3) al2 .13 =
Our next question is:
How to proof the
equation
£ Edit (%]
a2p? = (ab)2 2 o
Exercise 3 = Tip:
—>
Remark 5 Tryv it with skillful transforming!
Rule 2 = —
Alg Standard Real Rad ]
& Edit (%]
It holds:
ara*b+b
= a-b+a‘b
= (a*b)-(a*b)
= (a-b)?
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Rule 2 {
o 2 =

The last question is:

How to proof the rule

(as)r = g{sTlz g8T 9

Remark 6 [
| |

Rule 3 =]
Task 3 =]
Alg Standard Real Rad | (m
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& Edit

X
-

With words:
Powers with the same exponent
are multiplied in the following

manner:

vou multiply all the bases and
than use the common exponent.

atpticd = (abee)?

me

2y 13 . 418 -

Solve the following tasks:

1) a2 . b2 .2 =

X
L

s T
For the term (a ) we have the
following interpretation.

The term (as)r means:

It exist r factora of the

kind a®.
Thus it follows:

It exist s-r factors of the
kind a.
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& Edit (]

With words:

We pet a power of a power,
say

r
a% to the r—th power (a%) ,

by multiplving the exponents
and using the given base.

# File Edit Insert Action b
H||ixlke]| B | A2 v
|Remark B \I (a2)3 = 5(2-8) - ;6

Rule 3 [
Task 3 [ @

By the help of the rules £ Edit (%)
1 and 2 wvou get the rule

for the quotients:

. Solve the following tasks:

a_s = g(r—s)z ,r-s

&l 7
2 —

and 1 (a ) =

3

[3]1‘ _ab 2) (a9)° =

b - br

Alg Standard Real Rad ]

3.2 Category V: Reconstructing of a procedure

The object of the category V is unique. It sen'es lbetter understanding of facts or general
procedures.

In our example, we approach the solution procedtiszjuare roots by the Heron's iteration.

Under the keyword ,use“ (see also chap. 4) it islely discussed, where the Heron's

procedure finds its use (fig. 8).
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o+ Edit x| -1:1- Edit || | # File Edit View Draw |
| B I i TI_—“_] |'ﬁ'.!{f%;;;;l| ? I M Tl---] {az:) ? in\-vl |[5 3] Bel|eh <
—— — == = Choo»;e = albltrary b_ut —| |tne mmar vame x;, ana =
!__Applicaﬁon _ | appropriate first Ualue, | compute the other factor Yo
the initial value %, and [ y, = =
Find the following number: compute the other factor v, =
'JE _a | =
Y= |Remark 1 =
Factoring the number a: .
4= xwn | | Remark 1 | | Working 1 |%f-\
Approximative procedure to get i ‘The arbitrary points A(:-c,.-_vi) B R B = e
the square root of a number. form a hvlerbola. 4
(Open the following geometry
\window and animate a point A.
il
(i | |15,3] (i
(fig. 8) (fig. 9) (fig. 10)

In the application the further procedure is desatiblt is to be made certain here that if
possible all steps are documented and illustrdigd9-11).

& Edit x| ﬁ- Edit Tyi:le nan 1' x| | % Edit x|
I (L e H=us | | i ¥ I (. e H=us |
B I gb“a I|'—-'—_":] I | ?5: | | | ]L J TH |Fl]1‘[.ull‘-‘?-.! E = I }f, I|—-_‘:] | ?ﬂ | |
Remark 4 =
I,_J- | |— In general it holds:
|_Remarh : G : {n+1)th approximate wvalue:
In general it holds: 1 a
iWorking 1 i('—h Il || {n+13th approximate value: ‘\'mi:‘z‘[xnoﬁm]
| ‘|I'.I1!._2 [Xnu"' 2 ] [ |_WOTki.l13 4 ?J::
= Xn¢.1 It [
|_Hamark 2 | . |'-.ﬁ-'m-i{mg 3 qne _ .
) |Remark 5 _
'The movement of the point A ||| ||Recursive| Explicit - =i
lcorresponds to the change of B I ‘[a 215 ] (Change the number of elements of
M AnelT o S
lboth rectangle sides. A én / (the sequence.
|!f e.g. the x—value is larger a=10
lthan va, then the following . S . S |Observe the results!
. iﬂ bnei= i { E ﬁ
rectangle side becomes smaller CRil (e .
by the average wvalue b, & What do vou discover?
| X2 = (4aty,) /2 S loe -0 i L |
(| |Rad  Real (i (il
(fig. 11) (fig. 12) (fig. 13)

The most important attention is the applicationgtity of the procedure. It therefore is of
advantage, if a task of sample is computed. Thesilshhappen however not as outstanding in
the exercise categories step for step, but shoelldonsidered only as additional illustration
(fig. 12).

In our example one is to extend and afterwardgpnee the result of the task (fig. 13). This
helps to understand the calculation steps and esisagain a deeper mental processing.
Finally this category with a noticing set or a défon should be locked (fig. 14-15).

-10-
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& Edit x] & Edit x]
BRBEBE | [eIxI=[=]E] |

If both rectangle sides are
equivalent long, it concerns a
square:

[The Heren's iteration solves the
task of the approaches

eomputation of a square root.
This represents the solution of

our: problosn: [ [The initial value should be
selected in such a way:

iTheerem
-{The Heron’s iteration solves the“ ?‘;’ou look for the next larger
ltask of the approaches lsquare number and take its base
lcomputation of a square root. number.
The initial value should be
selected in such a way!
You look for the next larger
(square number and take its base
}nnmber. |
@ am
(fig. 14) (fig. 15)

Naturally it can be placed still another contralkain order to give to the learning student an
assistance for examining its acquired knowledge.

Complete example of this type (V):

o Edit x|
& File Edit Insert Action m—t r B T M TI‘—‘:] =Y !
EIETLII_Tﬁ[ﬂL !__ |After Heron of Alexandria,
Reconstructing of a procedure: [ | around 60 A.D.
Heron of Alexandria [ | ' [
T — The most common iterative method|
/ iof square root calculation by hand |
|Rema.rk I=_|/ lis known as the "Babylonian
[ S method” or “"Heron's method™
. lafter the first—century Greek
!l.AppIicat.ion | ;] philosopher Heron of Alexandria,

éwho first described it.

Find the following number: va

lmee:
Factoring the number a: Inttpe/f ¢
a = X ien. wikipedia. org/ wiki/Square_root
Choose an arbitrary but |
:_appmpriate first value, = QT_||

Alg  Standard  Fesl Rad (i

-11-
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% Flle Edit Insert Action

Application (=]

Find the following number: va

Factoring the number a:
a = ¥V

Choose an arbitrary but
appropriate first value,

the initial value x,, and
compute the other factor v,:

Remark 1

_#-\.Ig Standard  Real Rad = {m

B [iaoe] 6 ar]va] ]

% Flle Edit Insert Action

afafo]e [a]e]

£ Edit [x]

!Appmximative procedure to get
the square root of a number.

BE &

#+ Ed

it [x]

lt}pen

The arbitrary points
form a hvlerbola.

window and animate a point A.

Alxy, ¥1)

the following geometry

#+ Flle Edit

View Draw

x.;.-zj v 1y=15h{

corresponds to the change of both

[ '4_ iThe il

rectangle sides.

If e.g. the x—value is larger than
va, then the following rectansle
side becomes smaller by the
average value xz = (x+v,) /2

ovement of the point A

-

Remark 1 [=]
Working 1 [2%]
‘Remark 2 |E(
|Workins 2 [C:HI
Formation of the average wvalued

Xz = % = %(xf"yl)

Replace v, by xi‘

Real Red = (@

j _#-\.Ig Standa_rﬂ

-12-
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corresponds to the intersection of
[the hvperbola with the bisector.
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£ File Edit View Draw (%]
[?E'-Ivl.) vIQ,[v[.L...lv
204
% Fila Edit Insert Actlon
Bl;&g I ll— |AJ Jdlv
T —
Working 2 [
Formation of the average wvalue:
xitws _ 1 ' ' . s 3 '
Xe = =5 = 5 (K4 | i Eq: y=15/x |
2 2 t T PO N ——t L‘-——-___
" ar Eq'i P i
Repl by = ™o I S A IS D 5 M B ..o WSO
e b ¢ : } Eq: y==x—— bl |
(M st iiate: valie)s ;5 EEN SRS f[ £ Edit Action Interactive (x]
o e PN e T s [ [ T ]
% = g(x)
It must apply: %[Xﬁ%]*ﬁa =
YarXz=a a
ITE
X
Computation of v / 2
Working 3 [vaE—T VarXz=a
— — ya-(xﬁi]
Alg  Standard  Real Rad (i T"‘:a%
1-'3‘[3'51"",%]
solve| ———+= i=a, v,
ot
— =
& Edit [x]
The definition of the rectangle
sides is generalized here: __ a8
& Flle Edit Insert Action i Real Red  (m

i | !21‘5 I B |AJ Jdlv We interpret all rectangle sides as

ielements of sequences and say

Computation of wz:
¥n becomes an and

‘Working 2 JaiL . i b
. n
Edlt Graph * [x]
Remark 4 [E T S P e L il
] (Recursive| Explicit |
In general it holds: ) 1 15
{n+1)th approximate wvalue: [ﬂ an sl='2‘[r1n+ an ]
Xnﬂ.:l [Xnu"‘L] ap=10
2 Ens 15
M b= 1 = 15
s 5t 8nt_—
‘Woﬂ:ins q E:Kjl* 2 [ e an]
1 b.,—l 5
Remark 5 =] Bau™ 110 B 18 /)
¥ n dn Ity
5 == 1 el 2. 6087
Alo  Standard  Real Rad % :}égﬂg ggg?é
4 3.8730 3.8730
5 2.8T30 3.8730
-13- 5.75 T [‘g-;J--q%L
Rad Real
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% Flle Edit Insert Action

‘Remark 5 [ Eﬂ

If both rectangle sides are
equivalent long, it concerns a
square:

This represents the solution of
our problem.

‘Theoram

A |

‘Workins 5 g

IEI:I_J;MM7

En
=y En

Real Rad

j _#-\.Ig Standa_rﬂ
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[x]

Change the numl
the sequence.

o f i !

Observe the results!

What do vou discover?

ber of elements of

&

Edit [x]

The Heron's iteration solves the
task of the approaches
computation of a square root.

The initial value should be
selected in such a way:

You look for the next larger
square number and take its base
number.

iCumpute by
\ procedure th

following equation:

%2 = 17

DE -

the help of Heron's
e solution of the |

& Edit Type n,an #

EREIES

v | = [ |

[x]

Recursive| Explicit |
[(:agms0
ag=0

[ 1 bnest O
by=0
[ Cri41t

cp=0

n an

Null Null |

Rad el

-14-
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3.3 Category ES: Exercises with solution

Two further categories represent the exercises.

First the exercises with solution method are mewtib They lead the student step for step by
a certain type of task and can be regarded as plsaulution. In the further process of an

application the student should start to solve taslependent without other help and then
with the hidden solution control itself.

It is to be made certain that the examples ard¢amheavily selected at first, since otherwise

understanding the task structure is made morecditfiOnly in the process of the worksheet

the degree of difficulty can increase. Each worlstgp must be described and accomplished
obviously, as with the addition process in fig. 16.

& File Edit Insert Actlon o+ Edit X
= I%Es-!’-]"*‘!- E | A I-Jc:f | ¥ = I h1A Il_-"'?—'“‘_l [ | ::L;Z:::
Step 1 = 1. I: x+5y -14.5

(x+5y=—14.5)+(=x—-y=2.5)

dey=—12 (istep 1 [ga
T
| Step 2 =l (x+5y=—14. 5)+(—x-y=2.5)
fey=—12
solve(d-y=—12,¥)
{y=—3} | . .
|[MNothing stands in the way
| : : ’;to add the two equations,
Step 3 = :beeause in | the opposite
‘x—coefficient of equation II
solve(~x—y=2.5 | y=—3,x) }appears.
ol
{X'z} _
&lg Standard Real Rad (i) (flg 16) (i (flg 17)

As you see, it follows after a task clearly plaeegradually accomplished way to the solution.
First it is described by clicking the individualwdows, what is afterwards accomplished (fig.
17). In order to promote the operating competericth® student, the way to the necessary
instruction should be described likewise (fig. 18Yhis instruction occurs several times in a
worksheet, naturally an unique explanation is sigfit.

The instructions in the inserted windows shouldabesimple and clearly posed as possible.
One should strive to keep the text short so thedntbe seized with a view.

During the description it should be fallen backfitsn of keywords. Only solution-relevant
informations should be mentioned.

For the self check of the students it should beequaar, as previously mentioned, also tasks
with independent window of working (fig. 19). Thesan be compared after the treatment
with the sample solutions inserted at the end (fR). Here becomes fast clear, where still
pent-up demand exists or which steps are alreadtyatt®d.

-15-



Conference "Mathematical Education today and tomorow" Moscow, Nov. 28-29, 2013
Prof. Dr. Ludwig Paditz, Dregen University of Applied Sciences, Germany

% Edit [x] £ File Edit Insert Action

BEDDE. - (]2 ie[ 5 [w [T

(x+5y=—14.5)+{—x-¥=2.5)
dy=—12 3. It x5y = 18.2

Al x=2y = 6.2
Step 2 =] o

solve(4-y=—12,¥)

Working with 3. [M]

{y=—3} 4. I 2x-3y = -39
' A I} —2x+4y = 51

MNow wou must separate only the
remaining variable.

[Use the ”solve®—instruction

in order to get y.

Open the MMain—menu, than

" Action"—
"Equation/nequality™—

|"solve"

Working with 4. T |

(fig. 18) Mg Stmdrd  Rel Fad | @ (fig. 19)

Complete example of this type (ES):

& Edit [x]

OBDDE. -

ENothing stands in the way
lto add the two equations,

£ File Edit Insert Actlon
iﬂli[:] e |&il i because in I the opposite
2 i | @
= —_— - x—coefficient of equation [I

Exercise with solutions APPears.
to the addition procedure

£ Edit [x]

|L] o | BB ['”LH_] L

Now wou must separate only the
remaining variable.

x+0y=—14.5)+ —-y=2.5
X 4 PNy ! Use the "salve™—instruction

doy=—12
* in order to get ¥.
Step 2 [:H\ Open the Main—menu, than
solve (4ry=—12,v) \ " Aetion™—
{y=—311 . *Equation/nequality*”-—
Mo stnded el Rl | @ sive
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(x]
|

Now the received r=value .
£ File Edit Insert Action ':"SE ]2 esq:anar]n I:'t -

in order to calculate the

ihe B PLY o) J ;
| [23_5 ..:-I E |Af i | ¥ _/ fitting x—value.
Step 3 [E=™=
£ Edit [3¢]

solve (—x—y=2.5 | y=—3, x)

i

[x=1] BERBE

MNothing stands in the wav to add
the t tions, be in |
siltion st T - {[%|_3]} e two equations, because in

the opposite y—coefficient of

/ equation Il appears.
2. I 2x+y = 10.3
Al Bx=y = 1.2

Step 1
{Zx+y=10. 3)+(3x=y=1.2)

5.)(:2—23

Mg Standard  Real Rad @ (m

£ Edit [x]
B | & |Ba]m | !
& Flle Edit Insert Actlon By the “solve”—instruction .
malr] o [~ ]  — the x separate.
|Step 2 | =0 -
) & Edit (%]
solva(ﬁ-x'g% x) ﬂ =
=il B | X [Bafom |5 |
[F%} Use the received x—value
/-/ in equation .
Step 3 [:LI/
salve(zx-l-y=1[3.3|x=—%%.}')
571
{F 10 }
solution set: L= {(2.3|5.7)}
3. It x=5» = 18.2
Al x-2v = 6.2
"Alg  Standard  Real Rad = (@
@
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& Edit Action Interactive
£ File Edit Insert Actlon l
i
|E I g .”-.i-rl.-‘- IAf Jci|v|_!
3. I x=5y = 18.2 ¢ Edit [Agtion] Interactive [x]
AR x-2v = 6.2 {“ﬁ; den Trensformation PﬂT
J Advanced [
|:| 4
Working with 3. ol | Calculation i [
d Complex ¥
List ¥
4. I 2x-3y = -39 Matrix ¥
AR =2x+4y = 51 Vector 4
> IEE'EIM' mﬂ solve
Working with: 4. [ o Assistant !dSohﬂa
| Distrfhutiom’lmi rewrite
Financial | Bxchange
|- Command | eliminate
Alg | absExpand
| andConnact
| | oetRight
Wy stndrd_Fedl Pad @ ot
| Logic b
Alg Standard Resl Rad

3.4 Category ET: Exercises with a test character

The exercises with a test character are just aslolged as the tasks with solution (fig. 20).

& Flle Edit Insert Actlon

CIERMECE0 8

Exercize with a test
character to the

addition procedure

1. I} 2x=-3y = 10
AR =x=y = =4.5

Step 1 [:||
(=x=y=—i.5)+{=3)

8 (xty) =20
Step 2 =]

[3-{x+y)=%

]+(2x-3y=1m

Mg Standard  Real Red (@ (fig. 20)
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A first conception of the type of task is recommethdMisunderstandings over the require-
ment and the solution method are avoided in thig waa large extent. After this introductory
task then as many as desired tasks with risingegegir difficulty follow. This category can be
used for the fast examination of learning, for éxercise or for a purposeful test. Here the
automaticness is to be considered. Each studergata@ as many tasks for itself as he would
like. The speed can he here determine. So this Wiark can be used ideally in practice
hours. The teacher has time, itself possible t@ cprestions or problems. The computer
places the tasks.

Complete example of this type (ET):

'1} Edit *
T
EE )
@ File Edit Insert Ar:'uon I I ] £ . _
I,“T .»I B |fﬂf [ch M .Exr-end one of the equations in

order to receive the same
Exe:‘cwe with a test

lcoefficients with reverse sian.
character to the

|
iin this case equation Il is
recommended.

addition procedure

1. I} 2x=3y = 10 '13' Edit *
zary T
AR =x=y = =4.5 I T"‘—]'I"!'
: .Add both equations and simplify
T 1
Step 1 'j/ {the result.
(—x-y=—4.5)+(-3)
*
3 (k) =21 8L —-
| = INDDE
Step 2 = —_— ——— - =
| EGel with the "solve™—instruction ==
[3 (xy)=21 j+<2x-3y~1m lthe value: x. G
Mg Standerd  Fesl Red @ Wl
& File Edit Insert Action -Kt- Edit 2 %
I-’EST I,I.a |I'clx [sz-'l f T}(,TI_:]I“'HIL%_
[3 Grpyie 227}+(21-3y=10) flnseu, this value into one of the
linitial equations and then solve
3.(_7.;1.5,-;4.2.,:..3.3."% the equation to get the other
/ unknown quantity.

smlphfy[S (x+y)+2x—3- y-——]

ﬂ

2
iStep 3 :T?J/
: P Y4
seive{‘:‘i X="g ,x]

(=1c}
10

Step 4 |E
Mo Standard  Real Rad @ i

-19-



Conference "Mathematical Education today and tomorow" Moscow, Nov. 28-29, 2013
Prof. Dr. Ludwig Paditz, Dregen University of Applied Sciences, Germany

& Edit (x]

L

& Flla Edlt Insert Actlon

& 2&5 |_ A? Jdl‘. In the following window of working
|it is a sample solution of the type
‘Step 4 I';1 L lof task which can be worked on.

solvB[Zx-Sy-lU | %=+ 4; . Y]

=

(=x=y==4.5}+(=3) _
solution set: 3'(x+y)=22—7=
= J{AT L1
L = {(151-5)} (3 oty =21 |+ (2x-2y=10)
= {(4.7|=-0.2)} 47
e (xby )+ 2ox—3+ el
‘Remark 51mpllfy{3 {3y ) +2+x—3ey= 4;
47
‘Working 5,,{:? l o
= = AT
Alg  Standard  Resl Red @ S"“’“[”“ 2 "-‘]
A7
{":10
solve( 2x=3y=10|x=4.7,¥)
5

Alg Standard  Real Red

£ Edit Action Interactive

il [alem]Er| -0 ﬂ

& Flle El:llt Insert Actlon -
P Aj J& ' ” ’ = © Mozl
B I l | { Action| Interactive (%]
2. I} 3y=dx = 13.5 1l ] N 3pprox
AR —x—-y = —4.5 J ~— Advamess—  simplify
= 2 =T ] !
Working with 2. Calculation expand
‘ l VTI\ Complex factor di
3. I y=0.Tx = 0.4 \ £ Edit [Aetion] Interactive 31 i R
. = 51| Trensformation ’ Mt jeotlpet
Alll y+Tx = -15 : 3 it }"’ Vector | tExpand
‘Wo]-king with 3. I\E J B Equation/inequali tCollect
; Assistant |expToTrig
4. I 3x—dy = 1.2 % Distribution/Inv. triaToExp
ATl 4y+1.2 = =3x 4 Financial 'Fraction b
. Command DMS »
Working with 4. [va | 4
Equation/inequg solve
’ _ Assistant dsolve
5. L =x+7y = =12 Distribution/Imy rewrite
AL 2x—y = 1.1. \ Financial exchange
Worhlng with 5. IJ{:E—]L, i Command gliminate
iy A.Ig Standard  Real Rad absEwpand
andConnact
getRioht Standard  Real Red
getLeft
Logic 4
Mlg Standard  Real Red [
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3.5 Category L: Learning units

The category C is generally occupied with learniogtents. The material of new contents
should be introduced and described here. Thisiialda with the entrance into a new topic.

With providing should be paid attention to enswusdaage an overview as possible. Different
goals should have to be called in different windaffig. 21). So the remark should be

separated also here to the general understandin@®?) of intended purpose and proceeding
(fig. 23). An example with the accompanying typdask can serve the further illustration.

& Flle Edit Insert Actlon ﬁ- Edit X ﬁ- Edit X
T T
B ]ee] B [a]va| [ | [ B ] % [Ea]on 5] MERBAaE
Addition procedure Addition prucedure 'The addition prﬂcedure is a
= = = = further possibility of solving
isystems of equations.
:Remark 1 :E| :Remark 1 [
The principle consists of
r . r 1 eliminating a variable by
IR,emarI. 2 |:| IR,emarI. 2 |:| jaddition of the equations.
ke Ex.;m:le-s - If vou add the two left and the - !I.e. one of '.he two variables
'_ A = two right terms of a system of :must_ ulc,t:ur with 1,'he mme.
Al Bx+y = 6 %ec:uations. thian tha asilie Tt 'C‘Oefflc-lellt. but wrtlll opposite
| : be again equal. gign, in both equations.
Step 1 =
'(3x-i-:.r=3}*3 .IISince the equations are addad, ;le can reach this c:rcums'fances
3+(3+x+v)=18 :’ione speaks on the addition also by a purposeful extending.
|simplify (3:(3-x+y)=18) B3| [[procedure. |
Mo Standard  Resl Rad o @ @
(fig. 21) (fig. 22) (fig. 23)

It is to be made certain as with the exercises shmtll solution steps are not ignored. At the
conclusion of the category learning unit a verldal. (24-25) and computational (fig. 26)
solution of a task should to be represented.

-ﬁ- Edit X X £ Edit Action Interactive X
= — F
BRBEBE = | (e [asme] s [ T T
EStep 1: [ o T e {Sx+y=6)-3
Open the "Main™ - the Step 2t 3+ {3x+yv)=18
lcomputing window. Extend one |4dd now the extonded equation simplify (3+ (3+x+y)=18)
of the equations in such a way .wit}l the other equatici. Gex+3-v=18
ithat the extended equation has (dx=3y=—3)+(9x4+3v=18)
ione of the variable's coefficient Step 3: 13-x=13
ftogether with the other equa— [Now wou use again the already solve (13+x=12, x)
_t1'cm.These "”ellﬁmem? "IIUSL [known "solve"—instruction, in {x=1}
differ however in their signs. lorder to separate the remaining solve (dx=3v=-=5|x=1, v)
| variable. {v=3}
Step 2 Judge(dx=3y==5|x=1 and ¥=3)
|add now the extended equation Step 4: TRUE |
with the other equation. Insert the received result now judse ( 2x+v=6|x=1 and v=3)
| ) linto the equation [ or Il and TRUE
plop 2 lget by the help of the value 0
;Now vou use again the already :the cacand -wariable: |
@ @i| [Aln  Standard  Real Red @
(fig. 24) (fig. 25) (fig. 26)
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Complete example of this type (L): & Edit X

BRBEaE [

i[f vou add the two left and the
= - ltwo right terms of a system of
£ File Edit Insert Action [

- lequations, then the results must
| ??5] "T IA”! “ral'|_‘ ibe again equal.

Addition procedure

_______________ ' iSince the equations are addad,
one speaks on the addition

|[Bemar]: 1 I_—:H_h/ |procedure,

Remark 2 =

¢ Edit [x]

I (o e

| & | % B fi] !.
 '\* iThe addition procedure is a
ifurther possibility of solving

svstems of eguations.

1. Example:
I} 4x=3y = =5
AR 3x+y = B £ Edit

i— = Ir_': li %;::| !T}}e-princip]e consists of

. leliminating a variable by
If the equation I is extended laddition of the equations.
by the factor 3, then one

AlSmy)=lE receives in Il the term “3y”. l.e. ome of the two variables
simplify (3« (3-x+y) = 18) & Litst oostie with the ‘sxme
coefficient, but with opposite
gign, in hoth equations.

Step 1 [:||
(3x+y=6)+3

v

.\!.Ig Standard Real Red '.'El| [This term is wvoid when adding
lthe two equations by the
"—3v” from equation I.

You can reach this circumstances
lalso by a purposeful extending.

Il
£ File Edit Insert Acti —— =
fle Edit Insert Action r = =
B|X -F‘!f:'-lll_l'*'-’: S |
| 3 B .rT Lhu’ u’f_tl‘r|_‘ | —I— I—b | g
| /VENOW the two equations are added
|Step I lwith one another.
{4x—3y=—3)+(9x+3y=18) [There one of the variables in both
13:x=13 equations with same coefficients, =
ﬁ Edit %]

| 3 : .
lbut with reverse sign, is present,

‘Step 3 [jﬂ\\ lis void this variable in the b{’ A= l||‘°' | |_
solve (13-x=13,x) R | ing new equation in iNow the remaining variable must
fx=13 such a way. ihe only separated. This goes with
the "solve™—instruction.
Step 4 |EI1
P ey o R peRer | Open in the "Main"-menu:
Rt i 3 " Action®—
{y=3) "Equation / Inequality™—
> L= {¢1]13)3} mealve®
Remark 3 =) =
Alg  Standard Fesl Red = @@
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! £ Edit % |
BERBBE

[Now wou insert the in such a way |
obtained wvalue into one of the
joriginal equations I or IL

£ Flle Edit Insert Action
[ “—
I Ig “T .*I B TA/[M | v| I Now this equation must be solved

= only concerning the remaining
|_Step 3

solve(13:x=13,x)

unknown quantity to get the

solution set L completely.
{x=1}

;Step 4 i:/

solve ( 4x—3y=-5|x=1,¥)

{y=3}
> L= {{1]13)} -
£ Edit X1
I B E= |ﬁ.:q}rﬂ:::: |
|R;emari: 3 _TET_]_'J’;| !__
In the following windows the whole | Fon
I-Working 1 calculation method is summarized
jand represented again.
!‘Wor}:ing ¢ | The *judge”—instruction examines
- — fthe result for its correctness.
&lg Standard Real Rad (i
& Edit 3
BBBEE
& Edit Action Interactive x| Step 1:
lg r ™ ” 3 ” —_— 3 3
!”f_‘. ” jlilﬂ“mﬂ 1—%] ‘[ l' I Open the. Ma¥n the computing window. Extend 0?19 of
e — the equations in such a way that the extended equation
kiztemi)g ! has one of the variable’s coefficient together with the
) Lt e other equation. These coefficients must differ however in
simplify {3+ (3+x+v)=18) . .
their signs.
Gex+3-y=18
(4x—-3y=—3)+(9x+3v=18)
13-x=13 Step 2:
solve(12-x=12, %) Add now the extended equation with the other equation.
{x=1}
solve{ dx=3v==5|x=1, ¥) Step 3:
{v=3} Now wou use again the already known ”solve”—instruction,
judge(4x—3y==5|x=1 and y=3) in order to separate the remaining variable.
TRUE
judge(2x+y=6x=1 and y=3) Step 4:
TRUE Insert the received result now into the equation I or II
o | and get by the help of the wvalue the second wvariable.
Alg Standard  Real Red am 1

-23-



Conference "Mathematical Education today and tomorow" Moscow, Nov. 28-29, 2013
Prof. Dr. Ludwig Paditz, Dreden University of Applied Sciences, Germany

3.6 Category M: Modelling

With the modelling it goes around the ability toleed an everyday problem appropriately
into a mathematical model. With it also learningdj Wave to be used. It concerns here tasks of
text, which above all the transfer thinking arestoengthen. A task in an extra window is
placed (fig. 27-28) and carried out in meaningéarhing steps the transition of the everyday
life world to a mathematical world.

#+ File Edit Insert Action & Edit *

[ (L e -l. =us
i 1 1 I = ‘[}éll:-::].ll.hlt%:"'
Linear System of equations If one increases the length of a
in tasks with text rectangle around Scm and the
. (width around 2Zcm, then the area

grows by 4[]cm2.

[If one increases the length of the
Step. 1 I;] i:ﬂ'lgmal rectangle ar_‘ouud lem und
| - if thoge shortens width around

|3cm, then the area decreases by

original length » 2

original width » 14cm

r 1 [Determine the side length of the

Step 2 ':I loriginal rectangle.
IStep 3 [=]
Alg  Standard  Real Rad ] (fig. 27) G (fig. 28)

The proceeding for the treatment of the task ibeaepresented clearly. The students are to
learn to set up from a text for example an equatibmust therefore be shown, how one
selects the variables skillfully and how the indival conditions are used for an equation (fig.
29). Around an excessive demand of the studentdaaone should interpret and show also
the statement of the equation in such a way cownts@t how one can analyse its solution, in
order to control itself again (fig. 30).

"ﬁ- Edit X '-1::- Edit ®
OBDBE 2 BEOBE |
For the multiplication of terms Remark =

one uses the "expand"-—

linstruction. Ay = X0y
Ax = (x+5)+(y+2)
Az = Acb40Lem?]
Ay = (x+1)-(y-3)

A = A-14[cm?]

One can equate the in such a way|
received terms now with the other
statement.

:Eeoause Az 15 both:

(x50 (y+2) and .’*.;+4[3[r:m2]. A = (x+0)(y+2)

[There is A; = x+¥ |This line means, that A. can be
lgenerally represented by the

ftherefore applies: lenlargement of the x—value

xv+2x+0y+10 = x-x + 40 around Scm times the enlarge—
ment of the y—value around Zcm.
Ay is similar to it.

M (fig. 29) M (fig. 30)
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Also the investigation of the definition set of thariables should be discussed particularly.
This represents an additional examination possildiir the result which can be received and
borders the model of the reality (fig. 31).

& Edit X £ Edit *
r m— I = i I =
FEBEEBE | e [ % ]Efm]i]
[ ’ . | T

Step 1 | = || Step 9 1=
original length x solve ( 2-x+5-v=30=0]x=5, v}
original width {y=4}
|Step 2 | ' |Step 10 |
Ebefinition of the fundamem:;] set ; ‘E;Z\"ow vou show the answer iﬁ a 3

short sentence:
Longitudinal dimension numbers

%are never negativel 2. 8.
i - - " r | . . -
= positive rational numbers include "The original rectangle is
ZEr0. Sem long and dem broad. ™
l:in our example y=320 must apply Control caleulation:
@l (fig. 31) | (fig. 32)

The student must learn the fact that a task withigenot terminated with the solution set but
finished by an answer in text form (fig. 32). Aetlend of the detailed discussion a similar
task should force the student to even use the ddar@pecific practicing on tasks with text
improves the text understanding and the transfercee

Complete example of this type (M):

£ File Edit Insert Action & Edit X
[ T . [ o =1 T, =us
B[iafe] e Jao]va]v] ARBEE
Linear Svstem of equations If one increases the length of a
in tasks with text rectangle around Scm and the
(width around 2cm, then the area
grows by 4[]01112.
" <
Task 1 =2l
— (If one increases the length of the
Step 1 I[:l original rectangle around lem und

- if those shortens width around

5 :3em, then the area decreases by
original length x 2

original width » 1dem*=.

-S 3 IE Determine the side length of the
tep I = original rectangle.

Step 3 {:I

dlg  Standard Real Rad am {m
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& Flle Edit Insert Actlon

‘Step 1

Ei)

original length x
original width v

‘Step 2
!Step 3

‘R)emark

Ed
=1

=

Ay =
Aa
Aa

N
(450 (y+2)
A+d0Lem2]

/

/;t
B

Moscow, Nov. 28-29, 2013
Dregen University of Applied Sciences, Germany

£+ Edit

the variables:

Definition of

original length x
original width »

Ay = xey
Az corresponds to the
increasing area.

As to the reduced area.

[x]

Eg

BE [

of the fundamental set:

Definition

Longitudinal dimension numbers
Iare never negative!

# positive rational numbers include
Zer0.

In our example =320 must apply

f+ Edit

mE

Mg Standard

Real Rad

.
\

=Cnllect general conditions:

How do the side length change?

ER) ['”LH_]

f+ Edit

BEE0EBE

Ap = (x+5)-(y+2)

Aq is similar to it.

This line means, that Az can be
generally represented by the
ienlargement of the x—value
around Sem times the enlarge—
ment of the y—value around Z2cm.
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& Flle Edit Insert Actlon

(B afoe] e o]l
Ay = x¥

I: wev+2ex+Soy+1 0=x-v+40

AR Wry=3ex+y—3 =x+v—14

Mg Standard  Real Red

Step 5

Ap = (x+5)(y+2)

As = A+40Lem?]

As = (x+1)+(¥-3)

Az = A~14[em2]

‘Step 4 I;ﬂ/
i ——

Working 1 [val ||

% Flle Edit Insert Action

CIRMOEOn .
[

Working 2 [JEH\

I: 2+x+5:y=30=0
Al =3-x+y+11=0

Step 6

Ep

solve ( 2-x+5-v—30=0, v)

2]

solve (=3x+y+11=0, ¥)
{v=3-x-11}

Step 7

=],

Mg Standard  Real Rad |
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£+ Edit

(x]

\LI ¥ | B3 [il =

For the multiplication of terms
one uses the "expand”-—

instruction.

statement.

Because As is both:

(x+5)+(y+2) and A+40[cm21].
There is A, = x-¥

therefore applies:
xy+2x+iy+10 = xn + 40

&+ Edit Action Interactive

expand ( (x+5)+{y+2))
Xy + 2o+ 5oy +10 |
expand { (x+1)+(y=3))
xey—=3ex+v-3

[x]

|Summarize and simplifv as far as
|possible.

[This transformation fulfils the
"rewrite™—instruction.

BIEE [_

& Edit Action Interactive
rewrite (x+y+2+x+5-v+1 U=x'}'+4E._
2ax+5.v—=30=0
rewrite {x:y=3+x4+y=3 =x:y—14)
=Fext+v+11=0/
& Edit [x]
FEEEE |
\ In order to be able to equate two
equations, they must be dissolved
first after the same variables.
Alg

One can equate the in such a way
received terms now with the other
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& Edit [x]
B | & |Ba]m | |
MNow both in the equation [ as well
as in Il the wvariable "y" stands.
After this variable can be dis—
- molved now.
. £ File Edit Insert Action Alst Tiars the: tulas sf tha
s | [%?5 _ﬂ-,:-l B |A~‘* v"-"-il"' equivalent transformation apply.
== i =
Step 7 , B o Edit X
- - A | —E gy =
L y=—F7 46 B | & [Bafo | 2
Al vy = 3-x-11 Now the equations can be eguated
/’» and the variables be separated.
|Step 8 [EI—I/ The received value of Scm seems
' B ) to be meaningful. It means that
—2ux the original rectangle length
solve[ 5 +B=3-x—11,sz] Aty e R
=5 — =
) & Edit B
S— B EY E !
|Step 9 I SH U [—l : ——
T |'You insert this value now only
solve (2-x+G+v—30=0 | X=5, ¥ into one of the initial conditions
{y=4} [ and so vou receive the second
— . unknown quantity,
Alg Standard  Real Rad
Also the statement "y=4" is
realistic. It means that the
— Joriginal side vy is long dem.

£ Edit [x]

B | X [Bafom |5
£ File Edit Insert Actlon |
[ > Now wou show the answer in a
=l 7 3
M|z tr_s]- "‘I B |A'" e S / lshont sentense

solve [ 2 46=3-x-11, x g
o, 8.
{x=35} L "The original rectangle is
. . Sem long and 4cm broad. ™
Step 9 =
| I £+ Edit A;ziﬁ Interactive Gantrel “aleulations
OB 1 B ey [ 44
solve( Zex#5y—20=0%=5, v) 3 Jo7> | rnd | Sivae| S| v | _
1%
(y=a1 |[M(5+5) (4+2) @ Edit XJ
60| B | & [Bafo | B
‘STEP 10 Iélj (5+1) (4-3) A rectangle has the circumference
& 45¢m.
iWor]:iug 3 [Jrfj] 54 |
—] 20 If one extends a side by 3cm and
. control calculation if one shortens the other side at
‘T“k 2 I%\‘ the same time around 3cm, then
_———————— the area grows by 42cm2,
tlg Standard Real Rad |
Compute the length (width) of
the original rectangle.
Alg Standard  Real Red = (W
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3.7 Category P: Protocol

The protocol has a different application type. Evare teacher go the way from the closed to
open instruction. However it is often connectechwiine delay, to let collect and speak what
in a group compiled. Frequently to the medium ,foit the overhead projector” or ,poster”
one falls back here. Here the ClassPad could ik use

The material is jointly to prepare, but individyatloted. The teacher or the schoolmates have
thereafter the possibility, after the lecture & garticular, of seeing the solutions of the group
in different representations. The results comphede can be presented moreover with the
ClassPad simply and fast. Week plans or projeaifddme spoken so medium-supported.

Also concerning the protocols of the students dusth be paid attention to the necessary
form. The summary of learning contents can conédgn elements of an eActivitiy. To self-
sufficiency is to be paid attention however nevelghs. So also difficulties or proposals for
solution can be stated by the pupil. These resaltsbe worked on then in the class federation
or in the single discussion.

Example (fig. 33-34):

£ File Edit Insert Actlon £ File Edit Insert Actlon
Step 4 rE|
Markus Mustermann solve( 3x+y=6 |x=1, v) -
{y=3}
| r | % L={{113)}
Remark 1 (& |
_ , Remark 2 =
| Task ! = ——
] — Working Iv'r‘_..c
Step 1 | = In order to control the result,
(3xty=6)+3 one uses best the "judge”—
B (3exty)=18 instruction.
' judge ( 3x+y=6 | x=1 | y=3)
Step 2 =] TRUE
(3+(3-x+y)=18)+(dx—3v=-5) judge (dx—3y=—5 | x=1|v=3)
L 3+ (Benty)+4ex=8-y=13 1| L TRUE &7
klg Standard Real Rad (i (flg 33) klg Standard Real Rad (i (flg 34)
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Complete example of this type (P): @ Edit (%]
BEO0s -

|If vou add the two left and the
itwa right terms of a svstem of

lequations, then the results must

lbe again equal.

& Flle Edit Insert Actlon

Since the equations are addaed
13| e Julv !
|—‘[£I—IV I !one speaks on the addition

Protocol by

'pmcedure
Markus Mustermann ‘
] |This procedure serves the solution

/ la svstem of equations therefore
‘Remark 1 [:I | i likewise.
= B o Edit (x]
| it ol | B | & [Bafom 5] |
s 1 = ii:fzb::,i: e o e e g |
(3x+y=6)-3 ! 5

3 (§-x+v)=18 [ dx-3y = -5
. AL 3xby = 6
Step 2 I';h
(34 (3-x+y) =18) +(4x—8y=—5) o Edit X
L B+ (Bexky) +hex-oy=18 [ |_T,s.:, % | o 8] |'
Alg Standard  Real Rad —

So that one of the two variables
is void when adding the

equations, it must be first
extended.

One wants to reach that in the

lequation a wvariable coefficient with

% Flle Edit Insert Action

opposite sign develops. S
| e Al .rrl-‘]- Jc.tlvl_

|Step 3 Here we extend the equation I,

(3+(3xty)= 13)+(4x—sy—-5)
3+ (Fx+y) +lox—3ey=13

simplify ( 3+ (3-x+y) +4-x-3-y=1p
13-x=13

Step 3 [ :H\

solve({13+x=13,x) The variable v is disappeared by
{x=17 adding with the opposite term.
‘Step 4 [:II —
2 & Edit %]
I - e.
BB E |

£ Edit [x]

OEDDE -

MNow the two equations are added
and the results with "simplify"—=

instruction is simplified. =

solve { 3x+v=06|x=1, v) N -
{v=3} Now the remaining variable must
L = {(1]13)} ; ihe only separated. This goes with
" Mo Standard  Real Rad tthe “solve™—instruction.

Open in the "Main™-menu:
"Action"—
"Equation/nequality™—
"solve”.
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B | - [ |
Now vou insert the in such a way

obtained wvalue into one of the
original equations [ or IL.

& Flla Edit Insert Actlon Now this equation must be solved

|r (o | %}5 [1._3-]';! ﬁl Jok | L I__ only concerning the remaining
Ej

- — 1 unknown quantity to get the
|St'EP 4 solution set L completely.
solve { 3x+y=6 | x=1, ¥)

{y=31
> L = {(1]3)}

; = & Edit [x]
Ranark 2 = \ & [ [E= ] B

Working IM In the following window the whole
In order to comtrol the result, calculation method is summarized _
one uses best the "judge”— \ and represented again.
instruction.
judge ( 3x+v=6|x=1|y=3) The "judge"-instruction examines
TRUE the result for its correctness.
Judge (4x=-3y=—3|x=1|¥=3)
TRUE
"Ml Standard  Real Rad i £ Edit Action Interactive

(Ix+y=6)-3

3+(3-x+y) =18
(3+(3ex+y)=18) + (4x—3v=—5)
B (Fex+y ) +dex=3-v=13
simplify (3+ (3»by) +4-x-3oy=1jp
13:x=13|

solve (13:x=13, x)

ix=1}
solve { 3x+v=06 |x=1,¥)
{¥=3}
judge ( 3x+y=6|x=1 | v=3)
TRUE|
judge (dx=3y==35|x=1|v=3)
TRUE |

Mg Standard  Real Red
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4. Keywords

The agreed keywords should not appear as restrjdhat an additional internal arrangement
they are seen. This makes possible a fast accésskied information. In the following, now
the individual keywords on function and contents described. If individual keywords in an
eActivity occur several times, then one becomesharrthese keywords additionally.

4.1 Setting of tasks

Setting of tasks should appear with their own wimdd/nder the term ,setting of tasks” or

»task” you can deal on the one hand with the ddss@ution method, or on the other hand
state simply setting of tasks. This window is dulgaparticularly for tasks with text, it can

used also with the category ,modelling“ (fig. 35).

o Edit x|| | & Edit (]| | % Edit x)
[ - ey T; =ua T = b =
b [ % [Ea ][] B RBEEAE B RBEAE |
Linear System of equations Addition procedure Reconstructing of a procedure:
in tasks with text =============== Heron of Alexandria
—- ‘Remark 1 II
Task 1 | ‘Remark II
s ‘Remark 2 [ ]
[|Step 1 = ‘Application [ l
?{f one increases the length of a . If yvou add the two left and the After Heron of Alexandria,
frectangle around Scm and the two right terms of a system of around 60 A.D.
fwidth around 2cm, then the equations, then the results must
livea srows-by 400“12. be again equal. The most common iterative
method of square root
IIf one increases the length of Since the equations are addad, calculation by hand is known as
the original rectangle around one speaks on the addition the *Babylonian method™ or
llem_und_if those shortens [ |[Procedure.
m am | m
(fig. 35) (fig. 36) (fig. 37)

The extensive text can be in this way simply acegsaéfter reading the text one closes the
window and can to the treatment dedicate itsele &kActivity loses in such a way to extent
and the overview is improved.

4.2 Remark

Under remarks solution assistance can be given3@y or e.g. historical references (fig. 37).
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4.3 Exercises

Under ,exercise” the student finds the possibilifytrying solutions themselves. He is to
approach playful the solution, discover rules theliess. These windows find particularly in
the category D their employment (fig.38).

x]

Exercise 1

Remark 3

Thus, what is: b¥-b% 2

Decompose the power in their
factors and after that compose
all.

@ (fig. 38)

4.4 Step

The windows with the designation ,step” serve thxplanation of the individual steps of
computation (fig. 39-41).

# File Edit Insert Action @
H %;_‘5 M| B | A2 —EH— L4 L
1. Example: 1. Example:
I! 4x=3y = =5 II 4x=3y = =5 ‘Step 1 [}
Al 3x+y = 6 Al 3x+y = 6 (3x+y=6)-3
3-(3+x+y)=18
e 1 (S| |[ster 1 =] simplify (3¢ (3-x+y)=18)
(3x+y=6)+3 (3x+y=6).3 9ex+3+y=18
3+(3+x+y)=18 3-(3-x+v)=18 Step 2
simplify(3°(3-x+y)=18) e e R e —
9ex+3.v=18 If the equation Il is extended lNow the two equations are added
Step 2 [] by t.he fa.lctor 3, then one with one another. . -
receives in Il the term "3¥”. There one of the wvariables in both
equations with same coefficients,
(4x=3y=-5)+(Ix+3y=18) This term is void when adding but with reverse sign, is present,
13-x=13 ithe two equations by the is void this variable in the
"—3¥” from equation I. developing new equation in such a
Step 3 {] way.
Alg  Standard  Real Rad im LT i
(fig. 39) (fig. 40) (fig. 41)
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It is recommendable not to give the instructions o detail. The student should have the

possibility of discovering with one view the sulrdtal. The requirements should be set on a
suitable level, so that a positive work attitudemais keeping upright. Thus is meant that the
student does not to have to consider each stepamebvious jump over and complicated

piece for piece seize.

4.5 Consideration

With the keyword ,,consideration” it gives to saytwlly not much. Nevertheless one should
define it against the ,remarks”. The content ofamausion or of a train of thought can be
noted in the ,consideration“. So it could be writigig. 42) also as ,consideration:

& Edit (x| | & Edit (x)| | & Edit (x]
anDHE ODDEE . EoBDBE "
Addition procedure If both rectangle sides are Discovery of the
B e equivalent long, it concerns a power rules

Square: e e e e e e e e e e e e e e e e e e e
‘Remark 1 II This represents the solution of

our problem. ‘Definition II
‘Remark 2 [ ]

‘Theorem II Remark 1
If vou add the two left and the The Heron’s iteration solves the It holds: a+ata+...+a+a = n-a
two right terms of a system of task of the approaches compu— However if you replace the
equations, then the results must tation of a square root. addition symbol "+” by the
be again equal. The initial value should be selec— multiplication symbol *+” you

ted in such a way: have to define:
Since the equations are addad, You look for the next larger asa+as. ..-aqaa = al
one speaks on the addition square number and take its base \:llis She Erodoeh wih @
procedure. number. TR

i | Lo
(fig. 42) (fig. 43) (fig. 44)

4.6 Theorem (theorem to remember)

The keyword describes circumstances to note a rg#med It concerns a found result, a
theorem a compiled definition, which one is to ndidditionally it can offer however still
important hints or noticing assistance (fig. 43).

4.7 Definition

Here it stands generally valid definitions. Withesle definitions future arithmetic rules can be
compiled. They are usually the starting situatibthe category D (fig. 44).
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4.8 Rule

With this keyword it concerns the worked out arigtim rule. The window ,rule” closes usually the
application and it can be regarded thus also asatidmal aim (fig. 45).

& Edit (x]
BRBEBE @
Exercise 2
Remark 4

Thus to multiply powers
it holds the following rule:

Rule 1 =)

With words:

Two powers with the same
basis are multiplied in the
following manner:

vou add the exponents and
use the common basis.

e. g.

a“+a =

@ (fig. 45)

5. Writing an eActivity

This document describes the production and theasmgd of an eActivity by the help of the
ClassPad 400 and the ClassPad Manager Il program.

The eActivities are documents, in which you can i@ different applications and abilities
of the ClassPad with texts. Start your ClassPdteoClassPad manager (see below).

Eﬁ eActivity ‘

Now you see the eActivity window. The conditions thie last editing are indicated if
necessary. In the illustration (fig. 46) you sesitie the menu border above to the row of
icons completely and under it in addition the ddmwvn menus of the icons. Over the menu
and the icons you have access to the eActivityiBp@tements. The status line (down) is the
same as in the ,Main“ menu.

Change into the main menu, the so called “Menud, select the icorf

In order to begin a new eActivity, you select [FilfNew] and confirm the enquiry ,Clear
All* with [OK]. Now the field is empty and you cdmegin with the working.
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£+ File Edit Insert Action

Alale] gl lll

The Insert menu to insert an application data strip

Text or Calculation input mode
A fax,

Switching betweenbold and plain text

B E

Alg Standard Real Rad | m

(fig. 46)

An eActivity consists in individual lines, whichefrom different nature and which you can
combine arbitrarily:

Text lines you recognize by the fact that txarfh icon of the icon row shows &
(over this icon you switch also between caltiah lines and text lines). Text lines can
contain text, formulas etc. Mathematical folasun text lines are not computed and have
thus a purely informative character.

Over the icof B | you switch over for the entire line betwessid and normal writing.

For longer texts and references there isafsapplication data field (see below) ,Note*.

Computation lines show instead as the fittmidB| . Computation lines behave like the
lines in the mathematical ,Main“ menu of thla€sPad.

Geometry links you recognize by the sym% at the start of line, you can it create over
[Insert], [Geometry Link] and geometry oujedisreby in dicate and modify (e.g. you can
draw a straight line by Drag&Drop this way).

Application data fields you add over the sétm:Undelx“ﬁ '_ or over the menu option
[Insert]. They become represented by a headech you can mark, and by an icon of
respective application.

The selection of the icon in the application sojgens and closes the respective application.
Which field is open straight, recognize by coloumeerting of the icon. They can build data
from application with help of ,pulling and placingDrag&Drop) into your eActivity and in
reverse. Changes in an eActivity lead to appropreatanges in application and if necessary in
reverse.

. .. fig. 47: a geometry application strip
geometry application (with the header line ,geometry application")
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5.1 A small example of use
For exemplary elucidation:

Change in the eActivity window and provide overl¢Fi [New] a new eActivity. Press the
keyboard key to let over indicate the soft keybcand now you change by choice of the abc
rider to the alphabetical keyboard. Give as tidgs. ,eActivity example*.

Click up on[ B ], in order to let the header appear bold.

Press two timefEXE], in order to begin a new line and to insert alfertine distance.
Insert over [Insert], [Geometry Link] one geomelink - the start of line shows now the

symbo %I . Enter now e.g. y = 2x+1.

Add over [Insert], [Geometry] or over the icon revgeometry data field - it is opened and the
geometry menu border appears automatically.

Now you tap into the eActivity window (above), mark= 2x+1, in which you pull with the
pen over it. Set the pen on the marked expressidrpall with the pen into the geometry data
field. The straight line is drawn. If you place nawo points on the straight line, you can
change the straight line in their situation. Thebanges you see immediately in geometry
link.

Close the geometry data field with one click onaten. Type with the pen into the header line
of the geometry data field and enter a title, gagstraight line".

£ File Edit Insert Action eActivity
=l B Lre - File All Search View
eActivity example | | i |%i
FE P T R R \example
" example on eActivity
By=2x+1
la straight line |r“'_m
23t
9 abc
dﬂqebxﬁm(%)I 1/2(3/4|5/8|7|8|9|0]-
qglwle|r|t | v|ul|li|lo|p @
Eln2%ygecin] Xl.a2mx
um{z}e t;mn[Z]e als|d|f|g|h|ilk]|]
a0 $|z|x|c|v| b|n|m|, |. [aes
'_graphic |['|l ‘ -+ ‘ Space ‘ EXE ‘
klg  Standard  Real Rad @ (fig 48) Alg Standard Real Rad | @m (fig 49)

Completely similarly you insert a computation liaed e.g. a diagram data field, compute
something in the computation line and draw theltesto the diagram data field, in order to

produce a diagram. In fig. 48 you see the resuie Cursor is located in the line over the
diagram data field ,graphic*.

You recognize that it concerns a computation Imethe fact that the empty line ends with a

small box and that shows the fifth icd|.

Note: Use ,Resize" in order to have for the applicatitata fields the whole screen available.
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6. Storage of an eActivity

Store your eActivity over [File], [Save] (store) tre choice o, indicate over the soft
keyboard a name and press [Save]. By the exampler as names ,,example on eActivity*
(fig. 49).

7. Opening of an eActivity

An already existing eActivity you open through Hil[Open] or the choice , choice
an eActivity and click [Open] (fig. 50).

BACtivity
File All Search View

BE00

\example
example on eActivity

example on eActivity

Alg  Standard Real Rad | dm (flg 50)

Note:

If you provide your eActivity with the ClassPad nager, you profit among other things from

the possibility of the larger display, to the udettee PC keyboard and you can store your
eActivity directly into an *.vcp (virtual ClassPdie) image (to select it in addition in the

context menu, which you reach by means of the mgbtise button, [File], [Save] or [Save

As...]).

The ClassPad manualon the ClassPad Utilites CD offers a complete mjgsen of all
eActivity elements and further examples in chafitefeActivity Application®.

8. Data exchange between PC and ClassPad 400

You can connect a ClassPad to a computer (Wind@vstPMAC) or to another ClassPad
and exchange data (*.vcp files) with the connectedce. Here you need an USB cable or a
data communication cable. Further information &8e [
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