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Abstract

In this paper | will give ashort overview of what Digital Leaning (DL) is and why it
might be very useful. | will focus at the digital content that is needed for DL. Based on
my experience from another university | worked with, | developed two dgital
applicationsin my former reseach area acousticd phoretics. The results siow the alded
value of DL in the cae of the treament of the relation ketween shape of the vocd trad
and the resulting vowvel sound with just the use of rather simple tods, for example MS
Excd. | will make asuggestion for the set up o atypicd amusticd phoretic DL unit: its
comporents and some examples of content. Finally, | will give ashort survey of some
my own experiencesin bulding DL units and the use of the gplicaionsin teading

1 Introduction

The last three yeas | did much work as a @nsultant and senior ledurer at the
University of Higher Professonal Educaion d Amsterdam (HvA) at the Econamics
Department on developing dgital content for my students of Finance and Accourting
and trend watching in dgital leaning. As | have nealy every yea some reason to
visit my former colleagues a the phoretics institute, there ae many occasions to
discuss applicaions to phoretics of what I've leaned in aher disciplines. So
happened last yea: being invited for a ledure &ou my experiences in dgital
leaning, | immediately caught the ideato please my former colleagues with an
example of DL taken from one of my former reseach topics. the relation between
vocd trad shape and poduced vowel. | was highly satisfied when | watched the
power of the goplicaion d rather simple toads as for example Excd in those models
of aoousticd phoretics which were in those 80's © hard to imagine for my students.
Andfor me so hard to explain to them with just crayon and (the dasscad) bladkboard.

! Based on a lecture held for the scientific staff at the Institute of Phonetic Sciences, Amsterdam,
February 2001.

? From 1978 until 1987 with the Institute of Phonetic Sciences at the University of Amsterdam on
research grants. From 1999 till 2001 as digital learning consultant with the University of Higher
Professional Education of Amsterdam (HvA). Since 2002 Head of Department of Finance and
Accounting of the Amsterdam Business School (HES).

* If you would like to know more about the subject of DL just contact me by e-mail at:
Stella.Polaris@quicknet.nl
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In this paper | will i n short explain what digital leaning might comprise, what you
coud do in DL, and what is even more important: what you shoudn't do. My
contribution will end with the rather simple, bu instructive, examples | developed to
study the relation between vocd trad shape and vavel sound.

| hope you will take some alvantage of the lesons | leaned in DL. For a more
thorough guide to DL and related stuff | may refer you to for example: Prentice Hall’s
on line Distance Leaner's Guide (www.prenhall.com/diguide) or Mirande et al.
(1997.

2 Digital learning, or how dowecall it?

What’s in aname?A name is just a handhdd for us to indicae what we ae talking
abou withou having to mention ead time its underlying definitions. Unfortunately,
some sciences auffer from discussons (or maybe: from people who dscusg abou the
one-and-only definition d aspedfic concept. The same gpliesto thefield of leaning
with computers. It's abou the same & quarrelling about for example the definition d
the flu: which are the symptoms of it. Everyone knows that not always al the
symptoms that are charaderistic for the flu redly do show up. It’s the same story with
leaning with computers. so many people so many definitions, becaise people like to
underline they are looking at the subjed from a different paint-of-view. Sure, most of
these names indicae different types of use of the computer in leaning, bu that is not
what | want to ded with in this paper. For thisreason | will use the rather neutral term
of digital leaning (DL), with which | want to express that | focus on the digital
content that is being used for leaning.
The main charaderistics of DL in its most wide sense normally comprise some or

all of the foll owing aspeds (remember the flu example):

o Digitization of the course material (of course)
Place independency (availability independent of where the student is)
Pace independency (the student may study at his own pace)
Web-based (using web technology such as browsers, etcetera)
Asynchronous (lecturer and student are not necessarily on line at the same
moment)

0 Interactivity (i.e. there is some sort of interaction between the student and

the material)
0 Collaboration oriented (for team work)
Normally, one chooses from such a list the specifications considered to be

important for the DL. That is the reason why the list of termsin the area of DL is still
growing (e-learning, virtual classroom, web-based training, etcetera).

O O0OO0O0

3 Components of DL

Theinfrastructure for DL consists of three parts, as visualized in Figure 1:
0 Communication (for example FTP, webmail, chat, discussion groups)
o Content management system (CMS; for example Blackboard, Lotus Learning
Space or WebCT)
o Content (for example an applet to demonstrate how a model works or a
Course).
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Fig. 1. The ocmporents of Digital Leaning. Content, organized in a Content
Management System, communicaed eledronicdly to and ketween users. My focus is at
the content we off er our students.

Content is the most basic part of the system; by content | mean: the stuff we ae
talking abou with students when we ae teading classes, bu in dgital form, for
example amodel of the distribution d sounds in vowel spacemade dea in a spreal
shed.

If we would like to manage or distribute our digital content to ou students we do
need some sort of medium, just as we need for example Windows 2000 o Linuxto do
some manipulations with ou files. Normally, by CMS is being meant for example
Bladkboard (which is the main stream of platforms in the Netherlands;, website:
www.bladkboard.com) or WebCT (www.webct.com). CMS's are mainly used for
their feaures with resped to content organization, communication abiliti es or student
management. | must emphasize that nealy al type of content distribution is aso
possble from a simple website without any use of Bladkboard na other CMS, aslong
asyou are nat interested in student management etcetera.

By communicdion | mean every sort of inter-human communicaion by means of
computer-to-computer communication: from File Transfer Protocol (FTP, fil e transfer
from one computer to ancther) to dscusson goups.

| am just interested in content and that is what this paper is abou.

4 Why should we be interested in DL?

All participantsin the educaional processmay take advantage of DL.:
0 The student who may take an individual routing throughthe @urse(s)
0 Theledurer who may reuse parts of older work, and who may make quick and
lessexpensive updates
0 The organizaion that scores in public relations towards future students and
customers.

Sure, it is hard to court how much you dd win by introducing DL, espedaly if
you take into acourt other aspeds than the financial point-of-view. It is easy to
consider the low costs of eledronic distribution as very attradive, bu on the other
hand, the sts of development digital content are very high and dornit pay bad that
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soon. What matters, is what you consider a valuable outcome for your organization,
for example: lesscosts of distribution and a higher grade of student satisfadion.

5 How to develop good content?

Y ou reda the same skill sfor developing content as you reeded for the writing d your
course bookin former days, PLUS some other capabiliti es. The mgor extra needed
skill s are:

0 Tednicd: how do youredize a applicaion d for example an acoustic model

of speeth

0 Logicd: the gplicaion MUST work smoacthly and corredly

0 Senseof design: it must be dtradiveto you students.
Abowe dl, if you are thinking to work together with ather people, you must stick to
some standard. There ae many standards, bu a good reference ca be found at:
www.cenorm.bel/issgWorkshop/lt/ from the European Committeefor Standardization
CEN.

6 Two examplesin acoustical phonetics

I have talked enoughabou why and hav we shoud be interested in DL. Let's now
turn to the two examples | have developed in arder to show how gred the difference
may be between those old days and navadays, using DL.

The example | have taken from the basic theory of amusticd phoretics in which
we try to provide for a simple, understandable, model of the relation between the
sound poduwced (in this case: vowels) and the shape of the vocd trad. | have dore
work in that field, espedally Bonder (1983 is relevant, here. In the paper cited, |
show how for the losdesscase the relation ketween vocd trad shape, modell ed as a 4-
tube, and the formants F1 and F2 on the other hand, can be described by an
anayticdly solvable set of equations. Given the diametersrl, r2, r3, r4 o the 4-tube,
the F1 and F2 o the vowel can be cdculated, and vice versa: the ratios of the
successve diameters can be obtained from the F1 and F2. In the losdess case, the
formants are uniquely determined by the shape of the 4-tube, bu the inverse problem
doesn’'t have unique solutions. In the losdess case, a set of equivaent 4-tubes
produces the same F1 and F2; the loss case diminates this problem of non
uniqueness

Hereis nat the placeto elaborate more on the formulae underlying the model; we
just refer to Bonder (1983. | have used the formulaein a spreadshed of Excd 2000in
order to produce an applicaion with which you may explore the relation between
shape and sound.

In fad | have developed two examples abou the same problem: how does the
vowel pasition change when we dhange the diameters of the vocd trad model.

Figure 2 is a screenshot of the gplicaionin which is siown how the vowel moves
throughthe F1-F2 space(at the right) as one of the diameters of the tube is %t to a
larger or smaller value (at the left). This applicaionis interadive & you may click on
one of the diameters of the 4-tube and youwill seeits consequencesin vowel space

Figure 3 is a screenshot of the seand applicaion | made, in which you may,
interadively, set a starting value for the tube and afinal value (at the left); as a result
youwill see(at the right) the trgjedory of the formant values
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As sid, these gplicaions may look more of the same. However, what we may
lean from these examples is that you shoud think well before developing
applicaions for your lesons. Thisis not a new statement, of course, but the difference
with former daysisthat the digital applications are very expensive to develop.

4-tube configuration vowel position
3004 R (H)
2/ A 0 500 1000 1500 2000
v 04 ‘ ‘ ‘
100
—l— T 200
0,00 ’:'f:'\ 400 V\.‘ H vovel
1,00 | o=
rm 2 3 14 i 600
-2,00 1 800
-3,004 1000
Fig. 2: Interadive model of the relation between change of shape and vawel shift.
initial configuration F2 (Hz)
o 0 500 1000 1500 2000
1.00 0 1 1 1 |
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sl 1l r2 r3 r4 200 - = formant shift
| 300 -
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. 800 -
o 900 -
sl 1l r2 r3 r4 1000 -

Fig. 3: Interadive model of the relation between a set vocd trad transformations and the
resulting vowel shift

7 What isthe difference with the old days?

There is a sharp dfference between haw | used to explain the subjed of the relation
between shape and vavel sound poduced and the new posshiliti es of the digital era.
Below is a screenshat of a page of the amurse bookin Acousticd Phoretics | used for
my students in Speed and Heaing Therapy o the Hogeschod van Amsterdam. The
explanation and cdculation d ONE example of how a shape resulted in a speaa
vowel sound dd na give them any feding in general of how the relation works out
for diff erent shapes of the vocd trad.

The digital applicaions at the other hand, demonstrate dealy how the relation
between shape and soundworks out. In ather words. they provide you with a “look
andfed” sensation.

8 What can we do in phonetics?

I will restrict my suggestions to the aeal am familiar with: acousticd phoretics.
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But first some general advicewhen starting with bulding DL units:

0]
0]

0]

Identify the “learning atoms” of the knowledge base in thefield youteadh

You shoud orly try to use DL in areas where digitisation yields added value

(avoid usingit in subjed areas like training d socia skill s).

Use the travel guide cncept, i.e. use the same structure for al applicaions: in

that way the material will be more dtradive for your students.

Avoid abundance of frill s: the more frill s the less peal dof your application;

besides: morefrill sdorit make your work better.

We kunnen de formanten F, en F, berekenen uit‘de vorm van de 4-
buis gegeven door de parameters k,, ki, Kk, (zie paragraaf 3.4),
d.m.v. de formules:

5

(3.9) F. = (1/v) arctan ({ (B = ¥ (B'-4A]})/2A)
(3.10) F, = (1/r) arctan (4 (B + v (B°-4A) | /2A),
waarbij

(3.11) T = (2%L)/(42) (L=buizslengte, c=geluidssnelheid)
(3.12) A = KK,

(3.13) B = k; + ks + Ky + XK + Kk, + kKK, .

Omgekeerd kunnen we de vorm van de 4-buis berekenen uit de
formanten F, en F, m.b.v., de formules:

({3.14) k, = 1/(tan(7F,) * tan(rF,))
{3:15) k, = tan®(7(F,~F,))
(3.16) k=K -

Uit de formules (3.14), (3.15) en (3.16) kunnen we de dwars-
doorsneden 5 berekenen (zie fig. 3.6 in paragraaf 3.4). We
mogen hierbij de doorsnede oppervlakte bij de glottis 5, op 1
em’ stellen.

Vi eeld 3.2 He bersképen de d-buisvorm bij de formanten !] =300 Hrenf, < £00 Her.
Wa veronderstellen dat 4s geluidssnalheid o= JMC =5 21 dat’ de 1 lengte van de
i=buis L = 17,0 om
Uit (3.11) berskemen we fi

o= T 4000,

Uit (3.14), (3.15) en (3.18) berekenen #e dan de parameters k:

K =87 (=854}
kI 20,17 |=S-: )
ky = 5,7 =5 5

De dwarsdodrsnedsn van de buis tijn dan, als we 5;=1 (om| stellem:

S =L S e 0T, B L 8 = AT

Dw mrtangaps FunkTie s de lnyverse funktis vam de tangens fumictis LAROE] Patoscale as

ssponantidle funktie de Inverss funktis is van de logarites
n-pgp,---m.yb-l wan aretanid) & te vindan Ln de kppendir.

Eva L Lo Aoepadie
L.3. 33'55:: & P.P.N. EFeping, L1891 23
idasst | szhe Fomstiek
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Fig. 4: A page of my old course book in acoustical phonetics (from 1991) with which | used to
explain the relation between shape and vowel sound.

Example: Example:
interactive e power point with
Spreadsheg : animated models or
Interactlye explanation of the
(mathematical)

model ~bjec

jpegfile
Thevisualized
concept
Problems,
Cases, €tc.
For example:
Text, problemsin (B:tt;b;ﬁ Background,
word file Barney, etc) formulae, etc.

EXample: Word
ileswith theory
on the subject

Databasefi

Fig. 5: A suggested structure for DL unitsin acoustical phonetics.

With these recommendations in mind, we come to a global map of how a DL unit
in acoustical phonetics can be composed of modular subunits: the concept is displayed
in Figure 5.

The better the modular design of your DL units and subunits, the more and the
faster you will see the Return on Investment (ROI) of your efforts: you may easily
reuse your modules in other cases and circumstances.

9 My own experience with DL content development

In those 3 years | was involve in the design and building of content for my students of
Business Administration the most striking experience to me were the following
aspects.

0 Your application MUST work correctly; not working software is much more
annoying than a book with some errors.

o0 Designis very important, but not every lecturer is a good designer, not even
after taken courses.

0 Dueto these and other reasons DL is very expensive to develop. Some authors
mention a cost of € 2000 — 7000 ¢ instruction hou! Of course, this amourt
depends onthe frill sincorporated in you application.

0 After some time when youare more skill ed in bulding DL, youwill have the
revenues of your efforts, espeaaly when you have many students and when
you have reated the paint of having bult avast library of “leaning unts’ or
when youand you coll eagues cooperate in developing DL.

o DL redly adds in many cases much to the dasscd way of teading, e.g. the
look and fed sense.
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10 Conclusions

My final conclusions with resped to the use of DL isthat it isimportant to:
0 ldentify the goals of your use of DL
Identify your leaning uritsto be put into DL style
Be prepared to put much effort in developing DL
Start with redly simple exampleslike the ones | have presented in this paper
Not to am at covering at once dl the subjedsin you field with DL
o Collaborate with you colleaguesinside or outside your department.
After some time you will be very satisfied with the results and the added value of
what you have built, just as | did with thase two examplesin Acousticd Phoretics!

©Co0o0o
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