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DERIVE IN SLOVENIAN SCHOOLS
Matija Lokar
Faculty of mathematics and physics
: University of Ljubljana
Jadranska 19, 1000 Ljubljana, Slovenia
Matija.Lokar @ fmf.uni-lj.si

DERIVE has been present in Slovenian secondary schools for several years. First organized
efforts date back to 1990, when we started with some seminars and demonstrations on
DERIVE. In the next year all secondary schools received copies of the program.
Unfortunately, due to lack of institutional support there has not been a lot of coordinated
activities. So most of the work remained isolated between some enthusiasts. Many of
secondary school teachers of mathematics, physics and to mathematics related curricula are
still not aware of DERIVE and similar programs for symbolic computation. As it is a well
known fact that symbolic algebra packages have great influence on the way mathematics in
taught and used in the classrooms, it is necessary for all teachers to get in touch with such
packages.

In 1995 Slovenia started a big project on use of computers in education, called Computing
Literacy. Its main goal is to encourage the computer use in Slovenian education. As a part
of this project DERIVE has been in 1997 chosen as a program in so called "basket of
didactical programs". So every school in Slovenia can obtain program under special price.
But that is not enough. To encourage the use of programs for symbolic computation, we
started several projects about usage of DERIVE. Two projects were on establishing a
library of Classroom activities with DERIVE. We prepared materials covering various
themes and in various forms: as a preparation for a lecture; as Utility files with instructions
for its use; as laboratory sheets; ... During this last two years of activity in this field we
prepared over a hundred such themes. We are still looking for the best way to disseminate
such material among all teachers. We are preparing WWW server with this material
(unfortunately still in very rough form on HTTP:/WWW.EDUCA FMF.UNI-
LJ.SYWWWDERIVE/), but many of the teachers think that the best way would be to
publish the material in printed form. A study in which the use of this material will be
tracked and their impact on the knowledge of students studied is being prepared with the
hope to start it as soon as possible.

Another project was a study to determine if it is meaningful to translate DERIVE in
Slovenian language. With new "incarnations" of DERIVE in Windows and in TI-92, the
answer is probably no. Another effort to encourage the usage of programs for symbolic
computation is a specially prepared lecture in which we demonstrate the ways in which
symbolic computation can be used in the classroom. We will try to present this lecture to
all teachers of mathematics in Slovenian secondary schools, mostly to encourage the
thinking about the impact programs for symbolic computation have on the way we teach
mathematics. We are also preparing several books on DERIVE. There is a lot of similar
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material, but mostly in English. So we prepared our own material in Slovenian language
and connected to our curriculum.

As part of our activities we mailed the questionnaire about usage of programs for symbolic
computation to all teachers of mathematics in Slovenian secondary schools. We received
almost 300 replies; enough to make some conclusions, as it is estimated there are not more
than 500 teachers. The questions can be divided into several categories. In the first one we
were interested in general data about the teachers — their age and years of experience as a
teacher. We found out that we have quite young teachers, namely almost half of the
answers were in the group of 25 — 35 years old, especially when we connect this data with
the fact that 1/3 have less then 5 years of teaching experience.

over56 upto25
46-55 4% 6%
14%

In the second part there were questions about the general use of computers and the level of
necessary computing equipment in the schools. There is a strong evidence about ongoing
project Computing Literacy which contributes a lot of funding for computer equipment
(hardware and software) and computer education. As already mentioned, starting this year
Derive is the part of "basket of secondary schools software". So, teachers are quite well
equipped with computers and are using them. About 81% of respondents have a computer
at home and less then 1/5™ are not using them or rarely.

How often do you use a computer

regularly (3
times a

often(each 21%
week)
28%
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We also asked question about the possibility of usage of a computer for their work at
schools or in the classroom. More then 3/4 have access to the computer at school, but only
40% can use the specialized computing room (with at least 8 computers) and almost 60%
responded that it is not possible to use the computer in their math classroom. About the
same percentage also claim that their school does not have equipment for displaying
computer screen.

About 80% teachers have already (30%) or wish to (49%) use Computer algebra systems
(CAS) in the classroom. Just 4% of those who already have that experience do not want to
do that again.

CAS in the classroom
Already used/Would use
& Y/N
4%
% O NY
L 49%
(n 7%
26% —_ONN
21%

The third part of questionnaire consisted of questions about various computer algebra
systems and howe teachers feel about using them in the classrooms and at the exems. It
should be noted that almost without exception all computers used in our secondary schools
are PC compatibles.

64% of the teachers claim to know what programs for symbolic computation are. 90%
have heard about Derive, 78% about Mathematica, 40% about MathCAD, 28% about
Cabri Geometre and 13% have heard about Maple. Actual use of this programs is, as was
expected, a lot lower. 64% have already used Derive, 28% Mathematica, 10% MathCAD
and Cabri Geometre and just1% (3 respondents) have tried Maple.

When we asked them how they feel about usage of CAS in the classroom, the majority of
answers were do not know enough. Just these question alone show the necessity of
education of mathematical teachers in the field of CAS. This percentage should be much
lower! Happily only about 17% are categorically against CAS's in the classrooms.

[ Should we use CAS in the classroom J
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Yes 113 40,79%
No 46 16,61%
Do not know enough 118 42,60%

We got about the same picture from the question Should methods requiring CAS be
introduced in curriculum and teaching books.

Should we introduce CAS in the curriculum
Yes 116 33,57%
No 68 24,55%
Not know 93 41,88%
enough '

There were also two questions about the use of CAS at the exams. The majority think CAS
should not be used neither at internal nor at final examination (which is an external one).

At internal examinations

do not know
enough
33%

Should CAS be allowed at maturity exam

not know

enough
30% ‘

yes
8%

no
62%

On the question whether there are subjects in curriculum which should be taught as "black
boxes", all three possible answers (Yes, No, Do not know enough) received about 1/3 of
the replies. We asked those who responded "yes", to name a few. Among them were:
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trigonometric functions, bisection, various methods for equation solving, producing a graph
of the function, calculating roots, solving systems of linear equations, calculating with
logarithms,...

We also asked them to tell how after they would use programs for symbolic computation.
Possible answers with proposed usage of equipment were never, at lectures (one computer
with projector), at repetition (one computer with or without projector), as homework
(pupils work on their own), or when new subject is taught (computer laboratory). Several
answers were possible.

- 60,00%

50,00%

40,00% -

30,00% -

20,00%

10,00%
0,00% +—2 1
lectures repetition new homework never without

subjects answer

In the last part of the questionnaire we were interested in their usage of Derive. As can be
seen from the chart bellow,

Do you know Derive

BOYes
No

68% of teachers claim to know Derive. Compared to 90% of those who have heard of this
program, we still have 22% whose "knowledge" about Derive is limited just to know the
existence of the program.

In the next chart we see how long our teachers know Derive
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How long I know Derive
No answer 9 3,25%
I do not know it 78 28,16%
Less than a year 11 3,97%
1 to 3 years 52 18,77%
3-5 years 74 26,71%
More than 5 years 53 19,13%

So teachers are already quite familiar with Derive. But how often do they use it?

occasionally
18% often
6%
very often
470

no answer
2%

very rarely
26%

never
44%

Well, if we count only those who know Derive, a situation is a little better. But it is still
evident that Derive is not very often used in the classroom. And due to the data about
knowledge of other programs, we can assume the same to be true for all CAS.

Lokar: DERIVE in Slovenia Schools Page 6
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very often
often 59
10%
no answer

1%
never
23%

occasionally
26%

very rarely
35%

So our teachers do know Derive, but only one half of them who know it are actually using
it. Probably the reason is, as some remarks on questionnaire tell, the lack of suitable
training and especially literature and courseware.

Quite a lot of teachers (almost one third) already attended various courses about the usage
of the Derive during last 6 years. But due to the lack of suitable materials, they have heard
mostly about Derive itself — manipulation with the program. Also one of our goals is also
to rise this percentage to majority of math teachers. They should know the program to
participate in reasonable decisions about the usage of CAS in the math curricula.

Have you attended
Derive courses

Have lsamed
it by myself
yes 18%

3%

no
51%
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As we plan to introduce several courses on various levels (beginner's course, advanced
course, and workshops on preparing classroom materials), we asked them to express their
wish to attend these courses:

140

120

100

80

60

40 4=

20 +

0 3
beginner's advanced workshop

So, in the forthcoming year, we already have a very numerous audience for courses —
namely almost all teachers wish to attend one or more course. To be precise, only about
12% did not express any wishes towards such education. A lot of work to do!

Due to this fact our main activity now is to prepare a group of teachers who will act as
instructors on this courses. They will also be presenters of the before mentioned lecture
Using programs for symbolic computation in secondary math classes. During this
preparation we are writing a courseware for these courses, as well as try to broaden the
knowledge of Derive between these instructors. We established connections with colleges
who decided to participate in European T° project, where Derive and especially TI-92 is
heavily involved. They have already suggested to rewrite our written materials in the form
TI-92 users can use them t0o.

All our effort will be fruitful if teachers of mathematics will be suitable prepared, not for
answers but at least for discussion on the principal question — When, why and how to use
computer algebra systems in teaching of mathematics.

LITERATURE (in Slovene):

1. M. Lokar, Derive, program za simboli* no ras unanje, Ra* kova kniji* nica 7, DMFA,
Ljubljana 1990 ‘

2. Matija Lokar, Programi za simboli* no ra* unanje DERIVE, Obzomik za matematiko
in fiziko 39(1992)1, str. 1-7.

3. Julijana Pale i* , Uporaba ra* unalnika pri matematiki, Didakta, oktober 1994, str. 45

4. Sandi Klave ar, O simbolnem ra* unanju, Obzornik za matematiko in fiziko
43(1996)1, str. 73-77.

5. Matija Lokar, Novosti v programu DERIVE 3, Obzornik za matematiko in fiziko
43(1996)1, str. 78-83.

6. Matija Lokar, Uporaba programa DERIVE v srednji Soli, Matematika v Soli 5(1997),
str. 35-54.

Lokar: DERIVE in Slovenia Schools BEST COPY AVAI LABL E Page 8



Proceedings of the Third International DERIVE/T1-92 Conference

7. Mojca Lokar, Matija Lokar, Uporaba programa DERIVE v srednji soli, Obzomik za
matematiko in fiziko 43(1997)

8. Tanja Dermota, Bogdan Kej* ar, Damjan Kobal, Matija Lokar, Mojca Lokar, Matjae
Pertot, Derive pri pouku matematike, Ljubljana, Kranj 1997.

9. Barbara Basar, Tanja Dermota, Bogdan Keje ar, Matija Lokar, Mojca Lokar, Matjae
Pertot, Us ni listi za matematiko s programom DERIVE, Kranj 1997.

10. Mojca Lokar, Matija Lokar, DERIVE pri pouku matematike v 1. letniku, Kranj 1998.

11. Matija Lokar, Usposabljanje predavateljev za pouk uporabe programa DERIVE 1. del,
Ljubljana 1998.

12. Matija Lokar, Uporaba programa DERIVE — zae etni te* aj, Ljubljana 1998.

13. Matija Lokar, Julijana Pale i* , Stanislav Senveter, Usposabljanje predavateljev za
pouk uporabe programa DERIVE 2. del, Ljubljana 1998.

14. Matija Lokar, O uporabi programov za simbolno ra* unanje pri pouku matematike,
Ljubljana 1998.

15. Matija Lokar, Analiza uporabe programov za simbolno rae unanje pri pouku
matematike v srednji soli, Ljubljana 1998.

Lokar: DERIVE in Slovenia Schools Page 9

10




- 23/10 '02 15:10 TEL 388 01 4768685 -~ IMFM.RAC CENTER do1

Ly 42
U.S. Department of Education

Office of Educational Research and Improvement (OERI) [m
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

. DOCUMENT IDENTIFICATION:
Title: DERIVE in Slovesian Schools

Author(s): Matija Lokar '

Corporate Source: Publication Date:

Il. REPRODUCTION RELEASE:

In crder {6 Qisseminate as widely as possible imely and significant materials of mterest o the educational community. documents announced in the monthly
abstract journal of the ERIC system. Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, and electronic
media, and sold through the ERIC Document Reproduction Service (EDRS). Creditis given to the source of each document, and, if reproduction release is
granted, oane of the following notices is affixed to the document.

If pernussion is granted to reproduce and disseminate the identified docurment, pluase CHECK ONE at the fallowing three aptions and sign at the bottorm of
the page.

Th 5 CREP hwown Do wili i

The niaspie slickay Shawn hokiw wali b
afixcd 1o &l Leevel 1 documants

The samgito stickar shawn betow vall e
sifixe] 10 8l L6VRI XA dacuments

L Aval 28 docunxnis

PERMISSICN TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

TO THE EDUCATICNAL RESCURCLEYS

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICRCFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,
HAS BEEN GRANTED 8Y

TO THE EDUCATIONAL RESQURCES

PERMISSION 1O REPRODUCE AND
DISSEMINATE THIS MATERIAL IN
MICROFICHE ONLY HAS BREEN GRANTED BY

TO THE ECUCATICNAL RESQURCES

INFORMATIQN CENTER (ERIC) INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC)
1 2A 28
ve! 1 Level 2A Leval 2B
X b 4 X
— 3 et 3

Chock hara tar Levid 1 12isays, pe mitheyg rgsodusiod
and ¢:ssgmination in microfiche ¢f gtner ERIC archival

madia (@ g . cloctTonic) 20 paper copy

Chack herd 152 |LGvil JA rlcase, perrsing (eproducticn

and dizzamin2tion in McTanehe and in clectrCnic meda tor

EAIC arhival collection subscnpers anly

Chics hora foc weval 28 relodsa, pOmiRing raprducticn
B0 GI33AMINALON Y FEELTUNCNS UFy

cerurments wilt be BrXcessed As indinated grovided reprtcLien qually penmiy
i PeMission to rapmauce s yranted, bur no bax iz checked, documents will ba prozessed al Levei 1

I hereby grant to the Ecucational Resources Information Canter (ERIC) nonexclusiva permission (o reproduce and dissemmata thus document as
indicated above. Reproduction from the ERIC microfichs or alectronic media by persons other than ERIC employees and ts systam contractors
reqGuires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies to satisfy
information needs of educators in response to discrate inquiries. .

g
Sign Sapatune // M\.\"___

Prrted Nusna P osibisn/ ey zom‘e FIATHIA

here, f Sigainzancr Address,

please

Talophiis,

FAX

E-Mail Adidess.

Gits 2 4. 40. 2002

Q

RIC

Aruitoxt provided by Eic:

e et



. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

if permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source,
please provide the following information regarding the availability of the document. (ERIC wilt not announce a document unless it is
publicly available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are
significantly more stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
4483-A Forbes Boulevard
Lanham, Maryland 20706

Telephone: 301-552-4200
Toll Free: 800-799-3742
FAX: 301-552-4700
e-mail: info@ericfac.piccard.csc.com
WWW: http://ericfacility.org

EFF-088 (Rev. 2/2003)




