Reforma u praksi

Ksenija Rogo§ié

KAKO PRISTUPITI OBRADI NA:UC“INO—TEH.NICTKO,GVTEKSTA

Matemati¢ko-informati¢ki obrazovni centar u Zagrebu ima u. zavrinoj
fazi Cetiri sata tjedno engleskog jezika. Engleski je obavezan za sve uéenike
zavrine faze, jer je to jezik informatike. (Ostale jezike uélenici mogu uditi
fakultativno.)U éetiri sata tjedno moze se mnogo posti¢i, posebno ako se rad
dobro planira. U dogovoru sa Zavodom za prosvjetno-pedagosku sluzbu, u
trete razrede uveli smo jezik struke (koji je zastupljen sa 50% fonda sati,
preostalih 50% ima opéi jezik). Buduéi da nema udbenika za nasu struku,
odlutili smo da u treéim razredima, za sada, radimo po udZbeniku »New Hori-

zons« autora: Trimble, Kipé¢i¢, Gottwald, Murgié, Celmi¢, a potkraj II te u III

1 IV semestru uvest éemo tekstove s podrudja kompjutora, pomoé¢u udzbenika
iz serije »Special English«, izd. McMillan: »Computers«, autora Edwarda Hum-
byja i Philipa Robinsona., Gradivo tog udZbenika poklapa se s programom in-
formatike za III godinu srednje $kole, tj. prvu godinu usmjerenja.

Udzbenik »New Horizons« sadrzi popularne nauéno-tehni¢ke teme i moze
u prvom semestru posluziti kao uvod u jezik struke. Zajedno s uéenicima iza-
brali smo iz tog udzbenika tekstove koji se &ine bli#i njihovim interesima i
usmjerenju, npr.:
Radar
Sonar
Laser .
Energy Seekers’ Latest Hope itd.

Od samog pocetka nastojimo uéenike uvesti u neke specifi¢nosti jezika struke,
pa smo uz taj udzbenik pripremili obradu nekih funkcija jezika, koje smo
vezali uz navedene tekstove iz udZbenika. ' '

Uz funkcije koje obradujemo unutar opéeg jezika, kao slaganje, neslaga-
nje, nagovaranje, argumentiranje itd., uvodimo i funkcije specifi¢ne za teh-
nicki jezik. To su npr. izvodenje definicija, obja$njavanje, ¢itanje i opisivanje
skice i dijagrama, klasificiranje informacija, generalizacija, opisivanje naug-
nog procesa itd.

Budu¢i da je to nesto $to do sada nismo radili ili bar ne sistematski, na-
damo se da ¢e naSa iskustva pomoéi nastavnicima u radu ili im dati neke
sugestije za rad. Radimo s na$im radnim materijalima po koncepciji udzbe-
nika E. H. Glendinninga i H. G. Widdowsona i sli¢nih iz serija o nauénom
jeziku (English for Science and Technology, English in Focus itd.)
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Prijedlog za obradu jedinice RADAR

Uz jedinicu RADAR planirali smo i uvodenje:
noun compounds
definitions

diagrams and schemes,

pa éemo pokazati kako se to uklapa u cijel‘u jedinicu. PredloZena obrada samo
je jedna od mogué¢ih varijanti.

Organizacija rada prije realizacije programa: dva tjedna prije uvodenja
teme udenici izabiru podrudje koje ih zanima, u sklopu teme, i osnivaju grupe
za prikupljanje materijala. Tekst u udzbeniku samo je osnova s koje dalje pro-
girujemo temu materijalima koje uéenici sami prezentiraju. Taj pripremni dio
rade izvan nastavnih sati.

; Prvisat . :
1. Uvodna konverzacija u kojoj nastavnik nastoji navesti uc¢enike da kaZu sve

to znaju o radaru i njegovoj primjeni. Nastavnik vodi diskusiju tako da u
toku nje uvodi i novi vokabular, potreban za taj tekst. ‘

2. a) Tiho &itanje teksta (reading for global comprehension), pri ¢emu se pai-
nja usmjerava na tri osnovna pitanja:

What does the phrase »radio detecting and ranging« mean? Does it describe
how radar works? ' ‘ ‘ : ‘

What does radar send out when operating? .

How do radio waves differ from light waves when they strike a target?

Nastavnik pomoéu zadanih pitanja provjerava jesu li udenici shvatili tekst.

2. b) Nastavnik vraéa ucenike na sliku na 4. strani udzbenika. Iznad slike je
odlomak koji ona ilustrira. Utenici ponovo &itaju taj dio, da bi se detaljno
mogla opisati slika i glavne komponente radara. Nastavnik upucéuje udenike
na dio teksta o prirodi radio-valova, a nakon ponovnog ¢itanja tog odlomka
detaljno se objainjava i izla%e taj materijal. '

Drugi sat

1. Nastavnik pomoéu pitanja provjerava jesu li ulenici svladali tekst. Razred-
ni »eksperti« ulaze u detaljnija obja$njavanja, pri ¢emu se uvode simboli i
skraéenice, a natuknice pi$u na ploé¢i. Polako uvodimo ugenike kako ¢e pisati
biljetke i pregledno zapisati sistematizirane informacije. To je ono 3to.od njih
zahtijeva daljnji rad u struci , s - :
2. Nastavnik uvodi noun compounds koje su karakteristitne za nauéno-tehnicki
jezik. Ovaj dio ¢éemo detaljnije opisati. ‘

If we want to describe an object in greater detail we may use an adjective:

essential components

powerful pulses

smooth surface

small portion :

In youn text you will find that we can also put a noun in front of a noun,
of which the first acts as an adjective for the second one (The teacher can
make pupils find such examples and make conclusions).
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an antenna system
light waves
mountain ranges

What we get are NOUN COMP
scientific English. Why?
Pupils find out that the com

pound noun is shorter than the corresponding
phrase. For example: :

an antenna system = a system which consists of two.antenae,
a transmitting and receiving one

Sometimes we have more than one noun functioning as adjectives: World

Health Organization — the organization which is concerned with the health
of people in the world.

The above example shows a NOUN PHRASE. Such noun phrases can be rather

complicated, but their explanation is far more complicated and longer. Look at
this one and say what it means:

X-ray diffraction crystal structure analysis
(the analysis of the structure of crystals by means of the diffraction of X-rays)

Pupils are given some phrases and asked to form compound nouns and noun
phrases: '

A theory about the waves of earthquakes

A study concerned with the distribution of population

A textbook about the analysis of vectors

Chemistry of the nucleus of cells

Measurements of the transfer of heat

Interpretation of photographs taken by X-rays

Nuclear energy has been utilised by some of the latest plants for tle
supply of electric power.

RjeSenje:

Earthquake wave theory
Population distribution study
Vector analysis textbook

Cell nucleus theory

Heat transfer measurements
X-ray photograph interpretation

Nuclear energy has been utilised by some of the latest electric power
plants.

Note that nouns serving as adjectives in noun compounds and noun phrases
usually appear in the singular form:

the control of deaseases — deasease control

the energy of radio waves — radio wave energy

So the conclusion is: compound nouns supply information in the shortest or
most concise way. We put as much information as possible into as few words

as possible. Compound nouns occur frequently in scientific and technical.lan—
guage. . : v
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Treti sat

Slijedeéi sati (2, 3 ili viSe) posveéeni su izlaganju dodatnog materijala, koji
su ulenici samostalno pripremili. (Broj sati ovisi o interesu uéenika i odluci
nastavnika.) Ovo smatramo vrlo vaznim dijelom obrade jedne jedinice. Ako je
rad dobro organiziran, moZe biti veoma uspjefan. Glavna je svrha naviknuti
.utenike da sami pronalaze materijale (knjiZice, Casopise, struénu literaturu),
da se odlude za neku dodatnu informaciju u vezi s temom (obitno onom o kojoj
znaju nesto vi$e strucno), da uole najbitnije stvari, da se pripreme za samo-
stalno izlaganje, obja$njavanje i tumacenje. Ostali udenici prate izlaganje, bi-
lje¥e bitne podatke, postavljaju pitanja itd. Cesto se dogodi da se razvije prava
diskusija izmedu razrednih »eksperatas, pri ¢emu nastavnik moZe vjesto poti-
cati diskusiju. Nije vaZno ako se momentano ne moze presuditi tko ima pravo
na struénom planu, vafno je da se »okrSaji« vode na engleskom jeziku. Uosta-
lom, na kraju ée presuditi nastavnik iz odredene struke. (U vezi s temom »Ra-
dar« obitno su se vodile velike diskusije o katodnom osciloskopu, Dopplerovu
efektu i ogibu elekiromagnetskih valova.

Nastavnik ¢e takoder odluditi hoée li se i gradivo izlagati po grupama (kao
$to je bilo prikupljenoc), ili ée se neke teme izlagati pojedinatno. Vaino je da
nastavnik &vrsto vodi razred u toku cijelog rada, i da-se ulenici tono pridr-
%avaju dopu$tenog vremena, inate se satovi mogu previSe razvodniti.

Cetvrti sat

Nastavnik uvodi dijagram i shemu, te pretvaranje dijagrama i sheme u
pisani opis. I ovaj ¢emo dio prikazati opSirnije.

To je faza kad su ucenici veé svladali radar, i sada dijagram koji prika-
zuje radar moze posluZiti za ponavljanje, opisivanje i pismene vjezbe. Dija-
gram je jasan, pregledan, logi¢an i vizuelno daje cjelovit pregled (umjesto
duzeg teksta).

Pogledajmo ovaj dijagram:

_.{ 1us l~—
transmitting
operator pulse aerial
_.lws, [4- burst of & f.

Pulse o — 1 MM _ N
Generator transmitter -_6 | ” ” »
sweep P -
trigger J,(ﬂﬁj
pulse -

receiver V' Apo

receiving
aerial
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Look at the diagram and say what it presents!
The teacher can guide his pupils to find:
1) the essential components of radar.
2) how radar works.
3) the part of diagram which shows frequency (right-hand side) informs

that the frequency of radio waves remains the same whether they are trans-
mitted or reflected, but the intensity changes.

Slijedi shema koja prikazuje katodni osciloskop.

Heater

cathode grid

horizontal
deflection
plates

from aerial

recewver j—o

range N
markers
ramp sweep
waveform | <———trigger
generator pulse

trace /
electron

beam

The given scheme presents a cathode oscilloscope and shows how electromgg—
netic waves, which cannot be seen by our eyes, are changed into visible sig-
nals on the fluorescent screen. This explains how we can see the picture of the
detected object on the radar screen. .
Nakon usmene obrade dijagrama i sheme slijedi pisani opis na osnovi
dijagrama i sheme. (Changing diagrams to written descriptions)
Dijagram takoder mo%emo upotrijebiti prilikom kasnijeg ponavljanja i pro-
vjeravanja usvojenoga gradiva.

Peti sat

Nakon uvodnog razgovora ili ponavljanja nastavnik ée uvesti izvodenje
definicija. '

U nau¢nom tekstu &esto nalazimo definicije, pa ée se i od udenika &esto
traziti- da definiraju neke pojmove. Posto nastavnik zakljuéi s uclenicima $to
je to definicija, treba odrediti §to jedna tvrdnja mora sadrZavati da bi nesto
definirala. :

The teacher can begin using a very simple example. It has a form which
is often found in scientific uses.

»A thermometer is an instrument which is used for measuring temperatures.«
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We can use symbols for the main parts of the statement:

(a) = thermometer

(b) = instrument

(c) = is used for.

We get some kind of a formula for making definitions:

(a) is, are, may be defined as (b) which... (¢) So we get:

»A thermometer may be defined as an 1nstrument which is used for measuring
temperatures.«

The form can also be:

(b). which ... (c) is, are called; is, are known as (a)

»An lnstrument which is used for measuring temperatures is known as a

thermometer.«
»An instrument which is used for measuring temperatures is called a ther—

mometer.«
Pupils are asked to use the formulas to make definitions on radar, radio waves

ete.

Obrada KLASIFIKACIJE INFORMACIJA (Po planu uz tekst o sonaru)

Uéenici ée se u nautnom tekstu &esto susretati s mnoStvom informacija.
Da bi ih udenici lak$e svladali i zapamtili, potrebno je naviknuti ih na sre-
divanje podataka, tj. klasificiranje informacija. To ¢e im trebati i kasnije, u
buduéoj profesiji, pa je dobro da ih naviknemo na sistematski pristup. Obrada
klasifikacije moZe izgledati otprilike ovako: h

In a scientific text we are given a lot of information. To understand it and
get the main idea on the topic we have to classify the given data.

We shall begin with a very simple example. For instance we have the
following items to manipulate with or remember:

!

Metal container,

jar,

tin can,

test-tube,

glass container,

container.

A diagram can help us to present the items in some order. First we have to..
find the class of things being discussed. In the given items it is »container«.’
But this class has its members and they are »metal container« and »glass
container«. Members of a class may have members of their own. Find them

in this example.

RjeSenje:
} container I
]
| [
metal glass . I
container container
| ‘ :
i |
tin can l jar - test-tube ‘ 11T
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If you look at the diagram you will see that the items at the higher level
are more general than items at the lower level. The items at the lower level
are kinds of the classes of the items at the higher level,

Pogeli smo g vrlo laganim primjerom, kako bi uéenici shvatili postupak.
MoZemo trazitj da sami pronady ¢lanove Kklase. (Vrlo je prikladna upotreba
grafoskopa, jer foliju moZemo postupno otkrivati) Slijede¢i ¢e im zadaci poka-
zati da nije tesko Kklasificirati podatke ako nauge sistem. Trazit ¢emo da slije-
de¢e primjere izrade Sami, a nastavnik ¢e im, kad zavrse, dati rjeSenje na
grafofoliji. Postupak je vrlo kratak i udenici sy y trenu dobili bovratnu infor-

Zadaci su:

Draw diagrams to classify the items in the given list:

1) Units of area, cubic metre, metric units, millimetre, square metre,
linear Units, kilometre, units of volume,

2) Regular shapes, Square, triangle, oval, irregular shapes, shapes.

RjeSenja:
—_—
L metric 1
Units
|
| | I
e [ R
linear units of units of I
units area volume
— I
R
13 : Square cubic
) millimetre ’ ’ kilometre ’ l Metre l l metre l II1
N —_ 1 | _l
2.
l shapes I I
[ .
I ]
e _—
regular irregular I
shapeg shapeg
: !
\‘\
— L —
square I / triangle , / oval I I
—_— L ]
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ENGINEERING MATERIALS

Engineers have to know the best and most economical materials to use.
Engineers must also understand the properties of these materials and how
they can be worked. There are two kinds of materials used in engineering —
metals and non-metals. We can devide metals into ferrous and non-ferrous.
The former contain iron and the latter do not contain iron. Cast iron and
steel, which are both alloys or mixtures of iron and carbon, are the two most
important ferrous metals. Steel contains a smaller proportion of carbon than
cast iron contains. Certain elements can improve the properties of steel and
are therefore added to it. For example, chromium may be included to resist
corrosion and tungsten to increase hardness. Aluminium, copper, and the alloys
bronze and brass, are common non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics may be machined
like metals. Plastics are classified into two types: thermoplastics and thermo-
sets. Thermoplastics can be shaped and reshaped by heat and pressure but
thermosets cannot be reshaped because they undergo chemical changes as they
harden. Ceramics are often employed by engineers when materials which can
withstand high temperatures are needed.

Tekst moZemo predoéiti udenicima ispisan na grafofoliji ili §apirografiran,
i zatraziti da ga jedanput proéitaju, s napomenom da nas ne interesuju detalji,
nego globalno izno$enje navedenih vrsta materijala i njihove karakteristike.
(Treba li im od novog vokabulara usput neto reéi i koliko — fo ¢e nastavnik
odrediti sam, prema sastavu grupe.) Bez ikakvih priprema zatraZit ¢éemo da net-
ko od udenika izloZi bitne informacije iz teksta. Naravno, uéenici ¢e biti zbu-
njeni, jer tekst donosi mnogo informacija. Zajedno s ucenicima izvest ¢emo
zakljutak da je prilitno tesko bez nekog sistema izloZiti ono 3to nastavnik
trazi. PredloZit éemo im pomoé: klasifikacija na osnovi dijagrama. Dat ¢emo
grafoskopom samo kostur dijagrama i natuknice, a ostalo ée ucenici popuniti
sami prema tekstu. Na kraju ée nastavnik na foliji dati cijelo rjeSenje.

engineering
materials

I

I I

metals

I I

I I

' : ferous

metals
| I
| I | I | I

termo-

plastics
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Konaéno rjesenje:

engineering
‘ materials
T -
- | |
metals J ! non-metals
| | I
S i
_ | | | i
— —— . o
non. ferr. m.[ l ferrous m. ‘ i ceramics i r plastics \
I I T
| | ! | i ] |
, | . T
copper bronze ‘ brass ‘ iron stell ’ tf;grsxzo- thseg)go—[

Pomoéu dijagrama, a na temelju klasifikacije, udenici ¢e sada bez pote-
Skoéa izloziti tekst »Engineering Materials«. Pretpostavljamo da su sada shvati-
li vaznost klasifikacije, koju, dakako, mogu primijeniti i na mnogo struénijim
i kompliciranijim tekstovima. Ovaj put neéemo iéi na kompliciranije tekstove,
nego ¢emo stefeno znanje primijeniti na tekstu o sonaru, koji smo upravo u
razredu obradili.

Let’s try to classify the information on sound. Draw the diagram of the
two types of sound waves on the basis of three different classifications. When
you have finished make definitions!

Rjedenje:
Osnovne totke za klasifikaciju: 1) frequency

2) wavelength
3) spreading.

i sound (
]
I . |
| ordinary l ultrasonic
1) | 20-18,000 vb/sec 25,000 vb/sec
' 2) a few feet long fractions of an inch
3) in all directions in a straight beam

Usput éemo ponoviti i izvodenje definicije, &itajuéi ih iz dijagrama.
Koliko vremena treba posvetiti klasifikaciji i koliko materijala od predlo-
Zenog upotrijebiti, nastavnik ée odluditi brema potrebama.
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Izvodenje GENERALIZACIJA pomocu dijagrama i definicija

Prijedlog za obradu
(Po planu uz tekst o laseru)

Predlazemo da nastavnik projicira na grafoskopu foliju koja predstavlja
cjelovito rjeSenje klasifikacije teksta >Engineering Materials«. Kao uvod sasvim
éemo’ kratko ponoviti, pomoc¢u dijagrama, osnovine informacije iz teksta.

You remember we made this classification to organize and classify a lot
of information we were given in the text. It helped us then to master the text.
Now the same classification can help us to repeat the information on engine-

ering materials.
(Slijedi ponavljanje.)
Let’s try to read definitions from the diagram and then make generali-

zations, i. e. make statements which are more general, which are based on a
few examples or statements. '

Nastavnik ée nastojati da ucenici sami predloZe nekoliko definicija (to su

obradivali uz tekst o radaru), dok ée generalizacija i¢i neSto teZe, jer to do -

sada nije bilo obradeno. Naglasak je upravo na tome da ucenici osjete da im je
potreban neki sistem koji ée im pomoéi da izvrSe postavljeni zadatak. Pret-
postavljamo da ée ulenici, sjeéajuéi se »formula« za definicije, predloZiti ovo:
Non-ferrous metals are metals which do not contain iron.

Plastics are engineering materials which are known as non-metals... itd.

Generalizacije bi trebalo da budu:
Non-ferrous metals do not contain iron.
Plastics are non-metals. .. itd. )
Buduéi da ulenici nisu sigurni kako da izvedu generalizaciju, nastavnik pred-
laze: '

The following diagram will help you to see exactly how the process of
making definitions and generalizations goes.

(a) (b)
Ferrous metals are metals
Non- ferrous metals alloys
Cast iron and stell ‘
|
whilch
(©
N contain... .
do not contain...

We can make definitions by using the elements of the diagram.
E. g. Ferrous metals are metals which contain iron.

Elements: (a) = (b) — (c)
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It can go the other way:

Metals which contain iron are known as ferrous metals.
Elements: (b) —> (c) = (a)

If we use only (a) and (c) elements we get a more general statement and it is
. a generalization.

E. g. Ferrous metals contain iron.
The same generalization can be expressed in more than one way:
A ferrous metal contains iron.
All ferrous metals contain iron.
Use other elements in the diagram and make definitions and generalizations.

The teacher presents another text. Pupils will use it to make generaliza-
tions.

»Matter may exist in three states: solid, liquid and gas. Solids have a defi-
nite volume and shape, liquids have a definite volume but no shape. Gases
have no definite volume and no shape.«

Look at the diagram and
1) Write definitions: (a) —> (b) = (c)
2) Write generalizations: (a) —> (c)

@ (b)

2 Solids are ———=> T

-----

which
|
(c)
1 have ... volume and..
2 have ... volume and..
3 have ... volume and..

(Example: Solids are substances which have a definite volume and a definite
shape. (definition)

Solids have a definite volume and a definite shape. (generalization)
but also:

A solid has a definite volume and a definite shape.
All solids have a definite volume and a definite shape.

Now think of the text on laser!

We distinguish laser light and normal light. Draw a diagram on light waves
in which you can show two members of the class on three bases of classifica-
tion. Read the diagram and make definitions and generalizations.
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RjeSenje:

Basis of classification: 1) wavelength
2) direction
3) form of the beam

I light waves

ordinary waves laser light waves

a lot of wavelengths one wavelength
in all directions in one direction
waves disperse a narrow beam

There is another suggestion for the same sort of diagram:

(@ (b)
Ordinary light waves |———— are -
Laser light waves

light waves

w1l1ich

©
consist of only one wavelength
are emitted in only one direction
in the form of a narrow beam

consist of a number of diff. wave-
lengths disperse in all directions

E. g. Definition: Laser light waves are light waves which consist of one
wavelength.

Generalization: Laser light consists of one wavelength.

Utenici ée izraditi i ostale definicije i generalizacije.
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