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Adaptation to EAHE

o New attitude of teachers and students
» New methodology.

¢ New material

o New moedel off assessment

¢ lLongFlite; learming

o £, bBrand U-learning
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Learning based on competencies

To be a good engineer

METACOMPETENCY

integrated into society

-

Maths contribution

The ability to apply the mathematical techniques
to solve engineering problems
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Linear Algebra for engineers

¢ Our reference course: Open University in Spain
(UNED) in 2009-201.0 for the new grade in
Computer Engineering

o A proposal of Linear Algebra course; in e-
learningl moedel, Withran' integirateadl Use off a
CAS (for selving problems, calculations, ete.)

¢ [Utorials can e providead
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Generic Competencies

o G1:
o G2:
s G3:
¢ G4
o G5;;
o G6:;
s GV
» GGk

11/ 052010

Self Learning

Analysis and synthesis

Planning and erganization
Communication and wWriting
Mathematical anad technical WHting
Use of technolegy

Infermation Management

Critical FRnking
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Specific Competencies (In
Linear Algebra)

¢ S1: Knowledge, understanding and
use the basic concepts in Linear
Algebra

o S2: ADIlity to apply: knewledge,
calculation and technelegy: te solve
mathematical proplems or
EREIREERNG

enlnle)
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Assessment of Competencies

¢ For each competency several
measurable indicators will be defined

¢ Proper use ofi CAS (s one ofi the
Indicators

¢ Using the CAS also other
COMPELERCIES are developed
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Choosing the CAS

In our e-learnig model we propose free software, which offers:

¢ Freedom te use it anywhere and for
any: puUrpose

¢ Freedoem te study and adapt it ter o
NEEES

¢ Freedom te distrpute it tor students,
WihlCRFWORKIRG at Nomie
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Essential requirements

¢ Easy of use

» Sympolic, naumericall and graphical
inear algebra fieatures

o Accessibility: and ease; off installation
¢ Good maintenance
o Wide difffusion

echnoelogy: andits
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The CAS wxmaxima

Maxima has Interesting features in
Linear Algebra

It Is very easy to use amnd, being
freely:  distributed, students can
aCCEess It easily: and have: plenty: of
IRFOrmation
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Material

¢ Textbook

¢ Study guide
¢ Worksheets
¢ Projects

¢ Maxima files

¢ On line self-assessment
tests

¢ \Worksheets
¥ PhHOJECES
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Use of wxmaxima

¢ Software integrated into the course

¢ Students can use it in different ways:

Jjo) check: calculations (early: stage; off Iearningy))
110 carry. out reutine mathematical procedulres

110 selve proeklems
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Developing competencies by
solving problems with Maxima

G1:Self Learning |
Before the use:

Ifraining with: Maxima

G6:Use of technology

Other
_ /[competencies j
IR thie Process of resolution
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An example

¢ A surveillance device has access to images from
security CCTV that focuses on the four sides of a
building.

¢ [he device Is programmed In such a way: that only

shows one of the sides. After showing the same side
for ene minute it may. “chooese” to maintain the

same Iimage, with prepapility: a (0="a = 1) oK may.
dCCESss| one o the twe adjacent sides off the building,
withregual prewapility: (1= a)/2). he security, guard
controlling ther device Introduces the value ol a, as a
daltay

IV RIChS Valle eir e shioularseNntrodticed tordiSplay,
the same sliderconstanitly 2 (Or ter change always the
controllied side?)
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An example (2)

¢ i) At 8:00 a.m the device displays the Nord side.
TThe guard introduces the value a = 1/2. Find the
probapility off shewing each off the sidesiat 9 a.m.
Analyze the same problem with different values of
palfameter a. Pay special attention to) the cases a =0

and a =1.

& i) Study, for different valles oii the parameter a,
the behavior off the device When i minutes have
PASSEd, WIthrn VEery Iarges
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Step 1: Modelling

¢ Analyzing the statement
¢ Identifying data and

objectives

G4 :Comunication

¢ Defining variables and writing

_ _ G5: Mathematical
¢ Choosing netation writing

¥ LeeKInNgG| e similal
examples Il FeEferences

¥ Propoesing ands Valicdating
Che moadel
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Output of step 1 in our example

From real world to Mathematical word

V(n): Vector, after n
minutes of probabilities
for staying in N-E-S-W

V(n+1)=M-V(n),

1-a 0
2

1-a
a -
2

1-a

— a
2
0)

1-a
2

Mathematical problem: Computing M" for
different values of a and n

JiechnologyanditsiintegrationtinterMathematics Education. TIME 2010

11/ 052010




Step 2: Selecting concepts to be
used

Matrix power G3: Planning and organization
G5: Mathematical
@ writing

Diagonalization

@ S1: Knowledge,
understanding and use

the principles of basic

o . : training in Linear
eSimilarity Matrix (P) Algebra

e[nverse Matrix
eProperties

eEigenvalues and eigenvectors
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Step 3: Resolution

G5: Mathematical@

@ S2: Ability to apply
knowledge, skills and

Introducing data at computer

Making appropiate computations technology to solve

problems

G8 Critical
Exploring with different values thinking

@ SEE
gMathematical w@
Writing results
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Step 4: Interpretation of results

G8: Critical T@

Analyzing solutions

G7: Information
@ Management

Selecting outputs

@ G4: Communication
and writing

Translating results to real world
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Step 5: Application’s conditions
and other alternatives

G8: Gritical T@
Verification of hypothesis

@ G5: Mathematical
writing
G2: Analysis and
Defining procedures synthesis

@ G4: Communication
and writing
Writing conclusions
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Step 6: Generalizations

G1:Self Learning |
G3: Planning and

G2: Analysis organization
and synthesis

G4:Commqnjcation G8: Critical T@
and writing
G5: Mathematical

writing

S2: Ability to apply
knowledge, skills and
technology to solve

problems
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Our example (generalization)

¢ Repeat” the experiment iff youl have the same
device in a hexagonal building.

o Would it be possible to draw any: conclusions for the
position limit fer a device lecated in a polygon With
h sides?
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Homework

¢ Analyze, according the number of sides, the
limit position in the case a=0

¢ lhere |s difference between h even or odd?
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Conclusions

¢ [he use of Maxima in solving problems may.
enhance several competences

¢ CAS in learning and assessment process:
¢ |) Providingl decumentation for using

¢ i) Proposing the development off procedulres fiolr
selving ani algorithmic PrOCESS

& i) CAS can be; Used in exams
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