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Equipment necessary to train selected teachers and field
supervisors in skills associated with rearing fish,

surveying fish populations in inland waters using emall
scale fishing geear, ete.
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In 1972, the Ministry of Education implemented a series
of changes in the educetion system. A major innovation was
the introduction of pre-vocational studies into the cur-
viculum of the junior secondary school i.e. Grades 6~ 9,
Under this curriculun change many schools have chosen to do
fisheries.

The Ministry believes that the number of schools doing
Pisheries will expand. The Government policy is to expand
internsl fisheries and it is believed that schools can play
a signiTicant role in introducing the idea and ereating a
suitable climate in which it can flourish. The present
request is to continue & yrogramme for which COLOMBEO PLAN
AID is al present being used.
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We have experience in fisheries, But we do nol have a
seientific knowledze. We have the skills. In in~service
cource we need more knowledge. We do not have the necessary

equipment to teach fisheries in our schcols, There are no
storage facilities.
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12
101
102
103
1.0h4
105
106

107

108

109
110
i1l
112
113
11k
115
116
117
118
119
120
121
122
123
12h
125
126

127

128
129
130
131
132
133
13h
135
136

201

term syllabus

gecond language
agriculture

gugarcane industry
marine fisheries
inlend fisheries
leather work

wood work

wood carving

Ply wood

lacquer work

textiles making

dregs meking

lace making
textilprinting

batiks making
commerce

marketing

home science

catering

fiber industry (coir fiber)
fiver industry (other fiber)
reed industry

leaf industry (other palms)
cain industry

banboo industyry
talipot palm indusitry.
retol work

tin work

clay work

printing

photography

paper meking

radio mechanism

motor mechanism
genming

sericulture

total 36

term syllabus
food crops
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202 fruit crops

203 ecconomic crops

204 export crops

205 paddy cultivation

206 floriculture

207 animal husbandry

208 nursery tecgniques

209 bec keeping

210

211 preservation of plent food
P12 preservation of animal food
213 gweet toddy products
214 florists

215 rubber products

216  soap industry

217 scents making

218 electrical work

219 Ybicycle repairing

220 motor blcycle repairing
221 bhook binding 1

222 book binding 2

223 halr cutting

22h  hair dressing

225 masonary

206  cement products

227 white clay products

208 mineral products

229  brick work

total 29

h term syllabusg ‘
301 industry relating to coconut tree 1 {leaf)
302 industry relating to coconut tree 2 {shell)
303 industry relating to coconut tree 3 (ekel)
30k  paper pulp sroducts

305 paper Tlower products

306 greeting cords and festival articles

307 ornaments making 1 (paper)

308 ornaments making 2 {wood and metal)

300 ornaments making 3 (by products)

310 cloth flower making

311 Qoll making

312 bark weaving

313 slate meking
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314 bathies meking L

315 gypsum products ) {chalk) .

316 gypsum products 2 (pastles and crayon)
317  gypsum products 3 (distemper paint)

. total .17

NS+ e 1 PART 2. INLAND FISHERIES

1. General:-

The Fisheries Census conducted in 1972 covered both morine
and inland fisheries., The preliminary report issued in June
1973 deals with the results of the Census in Marine aress. The
results of the Census in inland tank areas are auwimarised in
this part.

Potal area of Sri Lenka 1s 25,332 sq. miles including 360,60
sq. miles or 236,638 acres of large inland water areas. By far
the major extent of these inlend waier areas comprise anclent
perennial and sessonal tanks some of which have been restored
snd/or expanded recently for storasge of water for irrigstion
and for hydro-electric power production. Lakes, rivers, estu-
aries, ponds or villus account for the rest of the inland water
areas.

-~ At present inland fishing is confined meinly to the tanks
and fish culture is very limited. A feature of inland fishing
is that it is done by fishing households permanently residing
round the ranks and by those vho migrate $o the tanks during
times of off-fishing season in coastal areas, Migration from
tank to tank is elso common, Unlike in countries with well-
dcveloped in lend fisheries fishing in rivers ig not popular iu
Sri Lonka as the majority of the rivers are small. There are
rapid currents in them and veluable fresh water fish and Ana
dromous are limited.

- 10 -



Though about sixty species of fresh water fish have bheen
identified in Sri Lanka the commercially important speecies are
the Tilapis, Mosambice, Lebes Dussumiere, Stroplus, Surantesis,
Puntics dorsalis, Wallsgo attu, Ompok, Binsculatus, Ophioce-
vhalus striatus ete. Since 1952 the Department of Fisheries
have been stocking the major tanks with fingerlings of Telapis,
Mossambica, Tilaple Meloapluere, Tilapia Hornorum, Common Corp
and Giant Couramy, About 90% of the commercial catch from the
tanks ere the Tilapia Mussambica.

“. Objectives: -

The main objective of the Fisheries Census in inland tank
arcas had been to provide the statistical data relating to the
mumber of fishing households, fishing man-power, fishing manage~
ment units, fishing crafts, fishing gear ete; required by the
Department of Fisheries to draw up and assess its development
programmes of this sector.

Present fresh weter fish production in the country is
estimated roughly to be about 7 to 8 thousand tons per year and
it is intended, by substantial development of the inland f£ish-
eries to inerease production to 10,000 tons per year by the end
of 1976. '

The majority of fresh water bodies are small and are also
scattered. If any fishing is done in them it would mainly be
for home consumption., The Department of Pisheries wished to
have for its development programmes data in respect of all types
of Tishing. With the limited funds mede availsble for the
Fisherles Census it could not have been possible to cover all
inland water areas. JHence, after discussions with the officers
of both the Depoartment of Fisheries and the Dept. of Census &
Statistics it was decided that the Census in 1972 should be comn.-
fined to major tanks where fishing is of commercisl importance
and that all other inland water areas should be covered at the
time of the Census of Agriculture in 1973. TIn accordance with
this declsion the Census in 1972 was conducted in the following
inland tank areas. As regards the other tank areas the Census
of Agriculture conducted in 1973 was a large undertaking for the
Dept. of Census & Statistics and because of difficulties of field
operation, it was not extende to include g Fisherics Census,
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pigtrict Name of Tank Distict Rame of Tank

pPolonnaruwa Parakrame Samudra Hembantota  Bsdagiriys Tank

Minneriye Tenk Todskandiys Pank
Kawdulla Tank Anvradhapurs Pedaviya Tank
Anmpearai Karapalviliu HMohakandarawa Tank
Senanayake Samidra Nachchaduve fank
Amparel Tank Huvara views
Kondawatbawan Kela wewa
Ratnapura  Udawalswe Reservoir Hurulu wewa
Chandrike wewa Jaffna Iranamadu wewa
Hambhantota Ridiyagams Tank Trincomalee Kantalai Tank
Weerawila Tank Puttsalam Tabbove Tank

Kurunegala  Rajangens Regervoir

Y. Time of the Census:i-

The Census in Lhe selected inland tanks was conducted in
November 1972 and during this period it had been possible to
obtain the required census data from ell permanent fishing house-
holds but a large nusber of migront fishing household in some
tanks could not be contacted as they had returned to their areas.

5. Field Work:-

This was entrusted to two Fisheries Inspectors and six
Fisheries Bxtension Assistants. Xach officer was requlred to
sttended to 81l field work involved in one or two tank areas
assigned to him.

6. Cengus Procedure:-

Survey maps of the selected tanks were supplied and the
enumerators first contacted the Grama Sevakas in whose divisicns
the selected tanks are situated snd with their assistance marked
on the survey maps areas round the selected tanks vhere fishing
comnunities reside. After identifying the fishing community
areas round the selected tanks, each such area was visited by
them for census enumeration one by one.

Unlike in the case of marine sreas wvhere listing and census
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enumeration of fishing households were done on aeparate.occa§1ons,
these Jjobs in inland tank areas were dene on the same visit in
order to save time and %o reduce costs.

T. Burvey Ttems:-

Since the number of fishing households enwmerated under
cach tank was not large & separate schedule was completed for
cach household, This schedule was divided into three sections
as follows to contadn.

HSeetion l:- General particulars required for indentification,

Section 2:- Fishing management under which particulars were
obtained on fishing activity including fish-
disvosition and fish-marketing.

Section 3:- Household composition and source of income.

8. Definitions and Explanations:~

These are the same as for the marine fisheries.

9. General Features of the Inland Fisheries:-

9.1 Structure
9.11 Distribution of Fishing Houscholds

Total pumber of fishing houscholds enumersted in the
twventy-two tanks was ThO. Their distribution by tanks is
gshown in the following table:-

Table 1.
Number of Fishing Households enumerated
under each tank.
Home of Tank Full supply arca No, of fishimg No. of fishin
(Acres) households  households per
1000 agre.
Kantalei W, 725 55 11.6 ;
Pabbowa 1,140 26 22.8 i
Payakrama Samudra 5,590 31 5.% ﬁ
Minneriys 6,300 15 2.3 .
Kawdulla 6,100 1h 2.3 ‘
Karspilavillu 1,000 1 1.0 -
Udawalave 8,hoo 10 1.9 4
Chandrika 1,148 8 6.9 &
Ridiyagama 2,195 3 1.k

-
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Weerawils. 1,he5 t k.9
padogiriya 660 1h 01,2
Yodakandiys, 1,535 13 8.4
Padaviya 6,480 132 20,0
Mahakandarava 3,600 1h 3.7
HuMars, wewa, 2,960 h 13.8
Nachchaduwa b, ho8 37 8.k
Kalawewa 6,308 129 19.3
Hurulu wewa 2,756 LT 6.9
Transnmadu 5,750 6 2.0
Bajangena , 3,950 h8 12.2
Giants' Tank 4,547 17 3.7
Senanoyake¢ Samudra 19,200 118 6.1

Total 100,171 749 1.2

The highest number of 132 fishing households vere
enmerated round Padsviys Tank followed by Kala wewa and
Senanayeke Samudra where too the number of fishing house-
holds enumersted in each case exceeded 100. PFishing
households round the other tanks are not found to bhe many
probebly for the reason that, households round these tanks
being mainly engsged in agricultural pursuits do not take
to Pishing as a secondary occupation vecause of less
local demand for fresh water fish which in itself accounts
for their very low prices as compared to the prices of
marine fish.

The average number of fishing households per 1000
acre of waber area varies from one Lo twenty three house-
holds. Tablows has the highest rumber of fishing house-
holds per 1000 acre {22.8) with Badagiriya, Padaviya and
Kalawewa ranking next in order. '

There is no correlation between the ares of these
tonks and the number of fishing houscholds nor between
area and productivity in terms of catch per unit per day.
This shows that Tishing activity in each tank is largely
isolated though in some instances many fishermen migrate
from tenk to tank and that the inland fisheries are still
in & very low stage of development. A classification of
the fishing houscholds according to permanent and migrant
households is shown below:-

Type of Household Huwber of Houwseholds  Percent

Permonent 512 55.0

Migrant
Ordinary 92 J12.3
Group 245 32.7
Tho 100.0

-



Out of the total of Th9 fishing households enumerated
337 or Us% were migrant fishing households. This per-
centage is high compared to that of the marine fisheries.
‘The migrant fishermen are mainly Negombo and from villages
situated close to the tanks and have migrated to the tanks
for fishing during dry seasons.

The major tenks where migrant fishermen were found
to be predominent are;

No. of Fishing Households Fnumerated

Percent
Pank Total, Migrant HMigrant
T | Houscholds
Udawalave 10 10 100
Ridiyagame 3 3 100
Giants' Tank 17 17 100
Padaviya 132 121 al
Hurulu wewa o1t i3 86
Huwars wews hi 24 28
Rajangans 48 26 54

Migrant households classified into two c¢ategories as
ordinary and group households are 17 and 73% respectively
indicating that a large proportion of the migrant fisher-
men are unrelated persons who migrate to inland tanks
for fishing as pertners or labourers lesving thelr fami-
lies in their own aress,

Catch data collected at the Census show that average
catch per fishiong unit in tanks where migrant fishermen
predominate is almost the same as in tanks where fishing
is done mainly by permanent households, This does not
support the view that migrant fishermen are found in
tank areas where productivity is high.

Ownership of fishing crafts and gear.

Table 2 shows the classificabion of inland fishing
households according to ownership of fishing crafts and
gear.

Though nearly 56% of the fishing households own fish-
ing crafts none of them possess a mechaniged eraft, This
may be due to the fact that o high ecatch effeciency can
not be obtained with mechanised crafts as the ares of
individual tanks are too small for their operation,
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9.13

Teble 2.
Fishing households classified by ownership of
flehing cralts & gear,

Owner_of Number of fishing  Pevcent
households
Mechanised crafis “n -
Non-mechanised crafts h19 55.9
Gear owners without crafts 166 22,2
Otheres {fishing labour houge~ 16k 21.9
holds )
e 100.0
- = pil

Pishing households owning gear only ave 22%. Some of
of these are engaged in {ishing as partners with others
who own craft while the rest do independent fishing with-
out crafts. Uu2% of the houscholds in Kawdulla, 484 in
Padeviya and 359 in Kelawewa are in this category.

Households without any craft or gear are also about
20% and these provide fishing labour only. ‘These are
found to be highest in Senanayeke Samudra (7Th%).

Type of Participation in fishing

Phe following table shows the fishing households
classified according to thelr type of participation in
fishing. :

Tahle 3.
Fishing houscholds classified by type of
Participation in fishing.
Type of Participation Number of fishing Percent
Households
In own fishing 280 37.4
In private partnership
as leaders 231 30.8
as partners h 9.9
as fishing labourers 16h 21.9
Total 49 100.0

Households in own fishing account for the highest
percentage (46.2) in the marine sector but private part-~
nerships are the highest (40.7%) in inlsnd fisheries,

Partnership fishing is prevalent in all tanks oxcept
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Q.14

9.15

9.16

Weerawila, Yadakandiya and Iranamedu but in terms.of the
number of households engaged in this type of fishing

Padaviya ranks first followed by Kalawewe and Kantalal.
Fishing Crafts.

Total nuitber of fishing crafts in use at the time of
census vas 5Th of which dugout canoes mostly with out-

" rigrers were 249 or h3%, log rafts (Theppems) 28L or bo%

and planked crafts bk or 8%.
Fishing Management Units.

Phe number of fishing management units identified at
the Census was 511. Thesc are cconomic units that take
decisions sbout fishing operations including disposal. of
cateh and are classified by type in Table k.

Tabie b,
Fishing Management units by type of
Management.
Type of Management Nuimber of HManagement Percent
Units

Individual Management 280 5k, 0
Private partnership 231 h5.1

Total 511 100.0
FTishing gear.

A elassification of the f{ishing wanasgement units in
inland tanks according to major type of fishing gear used
by them sppears in the following table.

Table B.
Fishing Mapagement Units by major
type of fishing pgeear used.
‘Type_of gear Number of Menagement Percent
_ Unitg
1. Gill nets AL
of mesh size (a) less then 35 108 21
1“ “ ™
(v) 35 -6 339 Tt
: (¢) 6" and over - -
2. Cast nets Wi 9
3, Hook & Line 1h 3
Total 51} 100,0Q
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 ‘As in the casce of marine fishing gill nets constitute
the major type of gear in inland fishing but in contrast
to marine fishing where glll nets of mesh size less than

3%” are very popular, nets of mesh size "3%-~ 6" are pre~

dominately used in inland {anks specially to.cateh the
tilapia species of fresh water fish, abundant in the tanks
consequent to periodicel stocking of fingerlings of this
species by the Depariment of Fisheries, Cast nets are
mainly used in Kantalai and Kalawewa.

9,17 Cateh ane Produetivity,

At the census information relsting to the average
number of days of fishing last year was obtained from
every fishing household that was engaged either in own
fishing or as a leader in partnership fishing {i.e. from
fishing management units). In addition particulars
relating to the muber of fishing crafts used and total
fish catch by varieties during one week Just prior to
the dale of enumeration were also collected.

Estimates of anmual total cateh computed from the
shove data, though not very accurate, show a close cor-
relation with dried weight planktons (Mendis 1955) except
in Ridiyagama and Weerawile tanks in Hambantota districts
wvhere total catch in each case is very low compared to
dried weight planktons due probably to less exploitation.

In Table 9 average catch per acre is shoun in col.6
for selected major tanks to indicate their catch effici-

ency.

Table 9. Average catch per acre in selected major tanks.

Name of Tank Extent Catch per Average No.Bstimated Average

(Acre) unit per of fishing annual  .apnual

day(1vs) days catch csteh per
T (10001ws) sere(ibs}

Parskrama 5,500 o} 271 1.299 232

Samudra

Nuvera wewa 2,960 70 297 936 316

Rajangana 3,950 53 235 583 148

Padaviya 6,480 55 148 578 82

Senanayake 19,200 L2 258 520 T

Samudra

Minneriya 6,300 68 269 457 13

Tabbowa 1,1h0 77 306 Wi 393

Kalawewa 6,308 52 - 93 353 56
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Catch efficlency in terms of catch per acre would very
according to the water level of tanks, water temperature
shape of the bottom and netural fertillty of water, Tab-
bowe, ranks first, Parskrame Samudra second, Nuwara vewa
third and Rajengens. fourth in order of catch effielency.
Aversge annual catch per acre in these four tanks is over
140 1bs, but in the case of 2ll the other tanks everage
cateh per acre is less than 100 1bs.

While estimated total annual catch is highest in
Parekramg Samudros, its catch efficiency in terms of catch
per acre is only 59% of that of Tabbova which has an
average catch of 393 1lbs. per scre.

Though the areas of Parakrama Samudra, Padaviys,
Minneriya and Kalawewa tanks are nearly the same average
cateh per unit per dey differs,

9.18 Disposition of ¥ish

Census data show that selling in fresh form is the
major method of dilsposal of figh catch in inland tanks,
However about one third of the management units process
their catch before selling. A summary is shown below:-

Table 10, _
Fishing Management Unitis classifled by
major method of fresh Cish disposal.
HaJor Method Number of Menagement Percent
Units
1. Sell fresh 329 ‘ 65
2. Bell after processing by
Saliing & Sundrying 149 29
Sundrying without salting - -
Smoking 15 5]
Others : 1 -
3, Taken for home consumption 17 3
- Total 51, 100

Salting and Sundrying is very popular in Padaviya,
- Giants' Tank, Rejangana and Senenayske Samudra. Smoking
is also done in Senanayske Samudrs as locsl resident
prefor smoked fish to other processed fish,

9,19 Fish Marketing.

5h% of the menagement units sell their cateh at the
landing points to traders. The others send their catch
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9.20
(a)

to nearby markets for ssle through commiazsion agents,
traders and also direct to the consumers. In Polonnaruws,
Ratnapurs and Hembantota district fresh fish is sold main.-
1y to vendore who tske ii to interior villages for sale

to consumers but in Anuradhapurs and Amparai districts
fresh fish is taken to the markets and first sold to trad .
ers,

Household Composition, Working Staus and Source of Income.

Household Composition

There were at the time of the census 3096 persons in

: the Th9 households enumerated. Their sex composition is

as follows:

Category Number Percent

Males 1900 61

Females 1196 39
Total 3096 100

Average number of persons per inland fishing house-
hold is k.1 {males 2.5 and females 1.6) compared to 5.6
persons per marine fishing households. Since meny fisher-
men from other areas have migrated in groups for inland
fishing without their families the average number of
males per inland fishing household is high compared to
females.

Working Status

- Of the total of 1900 males the nmumber of active fish-
ermen was 117h classified as following according to their
working status,

Working Status Hurber Percent
Full-time fishing 968 82
Part-time fishing 197 1f
Occassional fishing 9 1
Total 1174 100

The percentage of full-time fishermen is high probab-
1y becsuse alternative Jobs are not available.

Part-time and occassional fishermen had other occupa-
tions in addition to fishing az shown below:
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Other Occupstions — Number of engeged Percent:

In own agiiculture 169 o 82
In own, industry Lo 2
In own trades 5 2
As paid employees 28 1h
 rotal 206 100

{¢) Source of Income

TIn order to determine to what extent fishing house-
holds in inland tank areas depend on fishing for their
income inquiries werc made from every fishing households
as to whether fishin 18 its,

(a) sole or only source of income

(b) Major source of income ie 50% and none of its income
is form fishing.

(¢) Minor source of income ie Jess than 50% is from fish-
ing.

A classification the fishing households according to
the above categories appears below:-

Source of Income Number of fishing Percent,

households
Sole Source 556 5
Major Source ' 11k 15
Main Source Th 10
Total he 100

Fishing is the sole source of income for 75% of the
“inland fishing households. This dependency on fTishing
ig obgerved for all tanks except Kalavews, Mahakandarawa,
Yodeskandiya and Badagiriya where fishing is the major
source for the majority of the fishing households.

Note:- Particulars for each tank covered at the Census
are shown in the Btetistical Table 11 on Pages
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PR - R IIL
Syllabus in Pr mVocational Fisheries Education
For Grade 6 through ©

1. BEnvironment of inland fisheries
proparties of lake water
food chain of lakes
production of living things of lakes-light-water temperature
-mineral salts. .

Properties of river water

Relationship between water current and living thlngs water
quality dissolved oxygen~pH

Estuary zone ~ tidal river - water poliution

Propartics of shallov water

Relationship between depth and living things

Change of water temperatucr intertidal zone everythermal.
stenothermal

Salts osmotic pressure ~ eurybaline stencbaline

tides~ change of environmental factor

Nutrient salts relationship between nutrisnt salits and
plankton source of supply.

2. Observation of lakes
- Optical observation of fresh water
easurement of transparency sechi dist significance of
transparency.
Measurement of water colour
Chemical observation pH activity and measurement
Observation of living things
Observation of planktons collecting by plankton net ‘use of
nets.
Degeription of plankton

Bottom deposits

Dredge- simple dredge- Fkmen Birge dredge

Use of Birge dredge

Observation of water temperature and collecting of water -
Measurement of surface temperature --

Measurement of depth temperature and collecting of water

3. Propagation of fishes
Characteristics of propagetion
Culture
Culturing of fishes
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pProduction of seedling
Seedling

Seed collection

Artificial used collection.

Holding of ripe fisheg-
Spant fish

Ecology of spavning
Spawing frequency
Pelagic eags

Pevessel egss

Adhesive egg

Spavning season
Initial degrease
Promoting of spawning
darkness -drying~ change of temperature hormones

Removal of eggs-method of removing eggs- natural sriificial
Avtificial incubation ~ artificial fertilization = pumber

of days control

Actual cireumstances of artificial seedlings production in
Sy Lenka

Hatural seed collection

Bringling up of fish larvs - initial baits - interrediate
grovth

Change of beits ~ resistance

Actual circumstances of collecting of natural seedlings in
Sri Lanka

Culturing of fish

Significance of culture

Classificstion water guality- types of water rescurces-

method of manegement.

?ing of feeds - natural feeds -~ srtificial feeds supply of
eeds,

Structure of digestlve organs-mouth - tooth - gill - stomech
Intestine - digestive ability i
Foreign enemy and disease - predators - red tides - decadent
geashore
Method of exterminstion

Moking of pond~ size of pond~shape depth

bottom water supply drainasge
Diseases
Physiological obstacie - mutrient obstacie - respiratory
disease surfacing injury

Paresitic disesse-internal perasitic

" discese external parasitic disease
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5.

Protection and propegotion of sguatic 1lives
nutritive value
Significance and purpose
Liberation and transclentation
Improvement of environment shelter-blesting of rocks cultiva-
tion making of water route .- fish way - fertilization

Control of resources
Limitgtion and prohibition~fishing gesr-method of fishing
prohibited fishing season~ fishing ground

Contamination of environment

Effect on fisheries ~ sudden dealth of many fishes ~ fall of
fishing amount weffect of mccwmlation of noisons on fighes
damage to fishing gears- obsiacle towerd fishing

component of filthy water - resource of filthy water - poi-
sonous matter.

Maintainance of waler quality - esteblishment of standard
water quality-treatment of filthy water.

Aquatic lives

Environment - water temperatuer - salts -~ nutrient saltsd-
dissolved gas —~ flowing weter

Classification of aguatic lives

Plankton structure - behaviour- relationship to fishes
~shape - classiflcation
behaviour of [ishes-gold fish-carn-thelapia- groursmi~- milk

fish
Structure of fishes

Activity-spawning making of fish's nests - artificial
fertilization - incutstion peried and water temperature-
conbrol after spawning,

Fishing

Fishing gear and kinds of craft
Main fishing gear in inland fishery~
Construction ~ fish driving

Fish dams and trap

Line fishing -~ Top sebt ~ bottom set
Gill net - surface set ~ bottom set.
Seine net

Hand net, )
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T F MANUAL SKTLLS 10 BE TAUGHT UNDER
PRE-VOCATIONAL FISHERIES EDUCATION.
GRADE VI
1.0 Collection of aquatic plants and animals-processing
preservation.
5,0 Breeding of fish.
2.0.1. Handling of live fish.
2.0.2, Maintainance of aquaria
2.0.3, Feeding.
3.0  Knots.
3.0,1. Pying of fishing rods.
- 3.0.2, Clove-Hiteh,
3.0.3. Other simple knots.
4.0 Making of fishing rods,
5.0 Making of sinkers.
6.0 Use of Netting needle and Bar.
7.0 Drying snd cutting of small fish.
8.0 Use of water collecting bottle
9.0 Use of Transparency disec.
10.00 Use of depth finder
11,00 Making of ornamental articles from ses~shells.
GRADE VIL
1.0 KNOTS
1.0.1. Knots {complex).
1.0.2. Single Knot (Net).
1.0.3, Webling.
2.0 VESSEL3
2.0.1. Making of models of boats,
2.0.2, Maintainence of boats.
3.0 HETS,
3.0.1, Repalring of Hets
_ 3.0.2. Maintainance of Hets,
4,0  AQUATIC LIFE
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5.0

6.0
7.0

1.0

)
=S

3.0

h.o

5.0

6.0
7.0

1.0

h,0.1. Dissection of fishes.
PRESERVATION.

5.0.%, Salting of fish.
5.0.2, Prying of fish
5.0,3. Teing of fish,

Making of ornamental articles from sea shells.

Use of equipment to find nature of sea bottom.
GRADE VIIT

KNOTS .

1.0.1. Knots (comples).
1.0.2, Single knot end dowble knot, (Net vepairing).
1.0.3. Webbing.

VESSELS .

2,0,.1. Building models of vessels,
2,0.2, Repairing of vessels,
2.0.3, Maintainance of Engines,

NETES.

3.0.1. Making models of llets.
3.0.2. Repairing of Nets.
3.0.3. Maintainance of Nets.

AQUATIC LIFE.

h.0.1. Collecting plankion.
%.0.2. Dissecting fishes.

PRESKERVATION.

5.0.1, Jadi Making.

5.0.2. Salting,

5,0.3, Maldive fish preparation.
5.0.4, Ycing.

By Products from sea~-weeds,
First Aid.

GRADE_1V

KNGTS,

1.0.1. ¥not for sails,
1.0.2. Knot for Buous.
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3.0

k.o

5.0
6.0

31.0.3, Knots for Anchors.
1.0.k. Other knots and webbing.

2,0,1, Use of plankton nets

2.0,2. Uge of larval nets.
2,0.3, Making of models of nets.
2,0.hk, Maintainence of Nets.
2,0,5. Reparing of Nets.
VESSELS.

3.0,1. Repairing of vessels,
3.0.2., Dismantaling and assembling of engine partis,

3.0.3. Maintainance of engine.
PRESERVATION.

,0,), Jadl Making.

%.0.2., Malgive fish.

4,0.3. Icing.

4.0.h. Refrigerstors maintainance,

By products fron sea~weeds.

Dissection of fishes.

SYLLABUS IN PRE-VOCATIONAL FISHERIES FEDUCATION

Grade VI - Village/school level

1.00

2.00

3,00

Weter Resources

1,01 Water resources of the village or around school
community Names - Types (brackish water, fresh
water, sea water)

Situation - {direction and relief)
Aqustic Life - simple characteristies of waters
{colour, floating/stagnant, taste, clerify, tides)

Village

2.01 Months of stormy sea - calm sea
Land breeve -~ See breeze
Direction of winds - Rainy
Seasons - Non-rainy seasons
Maximum and minimun temperatures of the day {ob-
servations and recordings)

History of fisheries
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k.00

6,00

7.00

3.01 How man took to fishing through many ages - Folk
- gtories -~ Folk songs

Aquatic Life

h.01 External characteristics of fishes (Head, body,
tail, fin, scales, other special features)

4,02 Behaviour of fishes (locomotion, feeding, Jiving as
single, In couples, in schoals)
Lentification criteria of some comuon fishes

4.03 Simple classification: large - small - edible -
inedible
Deep sea living, middle layer living, surface -
living - with bones, without bones - Fresh vater,
sea water, brackish water

k.0h  Special types of fishes (cel, squid, star fish,
oysters, crabs, prawns, lovsters)

4.05 Plant 1ife (Macroscopic) colour, shape, strength,
habvitat, uses.

Fishing Gear

5.0} Classification: Nets, lines, traps, vessels -
ancient gear types - Different types of vessels,
uses and names

5.02 Evolutionary process in fishing gear

5.03 Baits used - types, msking, availability

S.Oh Simple knots used when handling some types of gear
Uses of fishes

6,01 as food

6.02 economic uses

6.03 agricultural uses

6.0l as leisure time activity

Marketing

T.01 Types of fishes sold locelly, size, quantity

T.02 Tish traders - How fish traders obtain fish for sale
States by which the consumer gets fish from the

figherman

T.03 Local market: situstion, orgenization, retsil end
vholesale selling -~ suctions, marketsble fish foods

(foreipgn and local)
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8.00

9,00

Preservation . : _
8.01 Common methods: {ieing, Jadl, salting, drylng)

8.02 Necessity for preservation: prevent rotting, sur-

plus, use during scarcity

FPisheries Organizations
9.00

.00

Fisheries institutes: location services (fisheries
corporation, cooperative societies, marketing
points)

Fisheries survey. Houses - Dress - festivels,
customs, leisure - words - unity.

SYLLABUS IN PRE--VOCATIONAY FISEERIES EDUCATION

CRADE VIT - District/Nation Level

1.00

3.00

k.00

Hater Resources

1.0L

l.o2

1.03

Types (Sea water - fresh water - brackish waler)
Size - components: shere line - harbours, bays

Comparative study of properties of different water
types: temperature, salinity, iranspsrency, densit;

Land marks on the ses and the beach: light houses,
beacon lamps, rocks, specisl marks -~ good fishing
grounds : ’
Tidal phencmenon (observations and recordings) -
Division of the 1slands beach into zones (Northern
Esstern, Southern Western).

Climate

2.0l1

Monsoon winds -- rough and caim seas - Jand ward an
sea ward winds (reasons and uses)

Types of local winds - Relation between wind and
vave. Speed of wind - Beauforts scale,

History in relation to the fisheries activities in Sri
Lanka

Aquatic Life

&, 01

-S?ructure of fishes ~ external festures, compara-
tive study, body, head, shape, fins, tail,

Naming -of parts ~ Recording of length, breadth,
weight

Identification of some vital internel organs,

- 38 -



5.00

6.00

7.00

8.00

9.00

;.02

h.03

I, ol
haOS
h.OG

Behaviour of fishes: locomotion, feeding - shoal

. behaviour - antagonism - sex differences - mating

‘hablts :

Classification: colour, external features, habitat
special features

Special £ypes of fishes
Plants, weeds, aigee, types, colours uses,

Food of fishes - introduction to planktons
Preparation of artificial foods.

Fishing Gear

5.01 Classification: Types of nets, lines and vessels

5,02 Adaptation of fishing gear in relation to the
behaviour of fishes _

5.03 Identification of parts of & boat, compass: Struc.-
ture and uses - signals at sea.

5.0h Types of damages to fishing gear

5.05 Use and setting of nets {theory) time internsl

5.06 Xnots and lashes

5,07 Genersl methods of locating presence of fishes.

Uses of fishes

6.01 Nutritional value - By products, animal foods

Marketing

7.01 Units of selling - price fluctuation, reasons -
Methods of transport and suitability. Coansumer
preferences.

7.02 Central Markets ~ Methods of obteining fish ~
Methods of selling - other fishery preducts

Preservation

8.01 Methods of preservation. Identification of rotten
fishes ~ Physical changes accompanying decomposi-~
tion - Undesirable methods of preservation.

8.02 Reasons for preservation - advaniages

8.03 Conditions necessary for drying of fishes

Fishery Organizations
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9.01

9.02

surveys relating to fisheries: related institutiéng
« by products - comparative study of number of
family e members of fishermen, and others. Laws
and ordinances (village and urban councils) related
to killing and selling of fish, Services of Grauma
Sevaka, Senitery inspectors and extension service

personnel.

Department of Fisheries:~ Location, services and
personnel, ways of obtaining finencial atd -~ seltl-
ing of disputes - lavs relating to cabching of
recommended fishes in shallow waters -~ undesirsble
ways of killing fishes: dynamiting poisoning, use
of nets with small eyes,

SYLLABUS IN PRI-VOCATIONAL FISHERIES EDUCATION

1.00

2,00

PPondly

Water Resources

1.01 Sea PBeach: Ares covered by sea vwatery, ares subjected
to tidal flow, free area. Cheracteristices.

1,02 Continental shelf around Srl Lanka: Structure ~

: abundance of fishes - ressons -~ Nature of sea
bottom -~ methods of finding depth.

1.03 Relationship between tides and catehing of fish.
Properties of sea-water - salinity, pH value, tempe- .
rature, transparency specific gravity. Effects

) .- of these factors on behaviour of fishes,

T 1.0k Current in the Indian Qcean - other currents -
Fishery grounds - loceitions reasons and character~
istics.

1,05 Fisheries harbours sround Sril) Lanka's beach -~ types ”
characterisiics and services.

1.06 Oceanic resources - Coral reef and its locations

- animale end plants of the reef - usgses of corsl
: reef - enemies, destruction - importance

Climate

2,01 Monmsoon winds, local vinds ~ other types of winds
relating to fisheries

2.02 HMainteinance of weather records - importsace
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3.00

h, 00

5.00

6.00

2'03
2,04

Reasons for tidsl phenomenon

Relative humidity of air: reasons - measurenment -
effect on Fisheries

Alr pressure ~ ressons

Bffect on weather - measurement

Aguaiic Life

3.01

3.03

3.03

3.0k

3.0%

Comparative study of the externsl features of Qif-
fereni types of fishes. WDissection of fish: inter-
nel orgens and systews .- functions

Relation between aquatic life and suns ehergy
Migration of fishes: reasons and time period
Methods of propagation - fertilization care of
young 1life histories

Aguatic food chalns
Planktons -~ introduction - dlstribution
Characteriatics

Clasgifications ~ with bones - without bones -
erustacea molluses, amphibiens - mammels, algae -

"sea weeds

Processing of ses weeds - econoiic uses

¥ishing Gear

h.01 Types of nets -~ paris of & net - charscteristic
festures of nets - Types of fishes cought in dif-
ferent nets,

}.,02 Types of lines - Methods of using ~ maintalnance -
Types of Tishes cavght - speed of boat and its rela-
tionship to the number of fishes ceught -~ grades of
lines ~ Types of netting chord.

k.03 Traps - Types - uses

h.0b Vessels - Principles of navigation, signals - efl-
ficiency of boats - maintainance - sesmanship.

Uses

5.0). Food value - quantities - nutrition

5.02 Economic uses

5.03 Agricultural uses

5.0h Leisure - times activities

Marketing
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6.01 Competition among sellers - frauds - pricing f units
. of selling ~ modes of marketing - responsibilities
‘of the fisheries cooporations and other inatitu-

tions _ .
Guelity control

7.00 Preservetion
7.01 Principles of preservation

7.02 DBucterisl spoilage - poisoning « types of ba?teria
- structure of bacteria .- growth -- reproduction

7.03  Preparation of Maldive Fish
7.04  Canning of fish '
8,00 FPisheries Organizations

8.01 Yconomic status of fishing femilies (Barnings -
expenditure and family members - food of fishmen -
common disesses among them ~ Reasons)

8.02 Structure and functions of fisheries cooporatives

8.03 State aid regarding obtaining of vessels, nets,
marketting

8.04% Internationsl relations

8.05 Educational opportunities for fisheries in Sri
Lanka

SYLLABUS TN PRE-VOCATIONAL FISHERINS EDUCATION

- GRADE TX

[P-oRapr e WY

1.00 Aquatic Resources
1.01 Bea water - Characteristics - Compositicn

.1.02 Comﬁarative study of the Indian Ocean with other
oceans: Currents - fishing grounds -- minerals -
upwelling - effect of flowing rivers

3,03 FPactors considered in setting wp of fisheries
: harbours

1.0h  Characteristics of good fishing ground in the world
Suggestions to develop local beaches, bays,
estuaries,

2.00 Aquatic lLife
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" 2.0L ‘Stroeture of fishes: muscles, and other systems
{with specisl reference Lo reproductive system)

2.02 Selentifle classification -~ Principles

2.03 Principles of reproduction and growth - Cotch rate
per day/effort relationship weight/age relationship
Mortality/age relationship length/frequency relation-
ship '

2,00 Importance of fishery statistics

2.0% Food and habits of fish - plankton cultures - struc-
turea distribution - behaviour of planktons

3.00 Pishing Gear

3.0 Nets{ Nets used in developed countries ~ uses -
methods of using-locations

3,02 ¥Floats -~ sinkers - Buoys - Anchors Types

3.03 Epgine - Main parts - functions
Seamanship and Navigatlon: Direction finding ~
position finding current - signals - sea - hottom
depth - use of Marine charts - Maintsinance and re-
pairing of engines

3.04 Use of gear considering age, behaviour of fish
3.05 Hethods of locating fish shoals
, 3.06 Useful knets and lashes

%.00 Uses
.01 Nutrition of the nation ~ clarific values of fish
%.02 Preparation of foods (marine)
h.03 Corsl reefs and tourism
1.03 By produects

5.00 Marketing

5,01 Modes of marketing -~ study of market - pricing -
fluctuation - factors involved in marketing - un-
~ desirvable markebing methods ~ preventive measures

6.00 Preservation
6.0l Principles of preservalion

§.02 Sterilization - germicides - antisepties - chemicals
(benzoic ac used) - suitability - llarmful effects -

Control
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T.00 Fisheries Organizations'

1.

7.01 TFoctors involved in development_of fishing villages:
Housing - Roads - access %0 fishing grounds

7.02 Alds and facilities obtainahle from local fisheries
institutions

7.03 Comparative study of educstlonel facilities in
fisheries - local and foreign

7.0k TInternationsl laws and regulations - treaties -
irade agreements

7.05 State plans for development of fisheries

Syllabus in Pre~Vocstional Fisherjes Education
For Grade 6 through ©

Faviromment of inland fisheries

properties of lake water

food chaln of lakes

production of living things of lakes-light-water Lemperature
~mineral salts,

Properties of river water

Relationship between water current and living things water
quelity dissolved oxygen-~pH

Fatuary zone ~ tidal river water polluiion

Properties of shallow wster

‘Relationship between deplh snd living things

Change of walter temperature intertidal szone everythermal
stenothermal

Salts osmotic pressure - euryheline stenohaline

tides -~ change of envirommental factor

Nutrient solts relationshipy betveen nutrient salts and
plankton source of swpply.

Obaservation of lakes

Optical observation of fresh water

neasurement of transparency sechi dist simnificance of
transparency,

Measurement of water colour

Chemical observation pll activity ond measurement
Observation of living things

Ub:ervation of planktons collecting by plankton net use of
nets,
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Description of plankton
Bottom deposits

Dredge.- simple dredge- FBkman Birge dredge-~

Use of Tkman Blrge drege

Obgervation of water tempersture and collection of water -
Measurement of surface temperaiure -

Measurement of depth temperature and ccllecting of water

Propagstion of fishes
Chavecteristics of propagation
Cunlture

Culturing of fishes
Production of seedling
Seedling

Seed collection

Artificial seed collection.

Holding of ripe fishes-
spent fish

Ecology of spawning
Spawming frequency
Pelagic eggs

Dewanzal eggs

Adhesive egg

Spawning season

Initial decrease
Prometing of spawning
darkness ~drying~ change of temperature hormones

Removal of eggs-method of removing eggs- natural artificial
Artificial incubation - artificiasl fertilization = number of
days control

Actual circumstances of artificial seedlines production in
Sri Lanpka

Natural seed collection

Bringing vp of fish lerve - initial baits - interrediate
growth

Change of haits ~ resistance

Actugl circumstonces of collecting of natural seedllnes in
Sri Lanka

Culturing of fish
Significance of culbure
Classification water qualiﬁy - Lypes of water resources-

nethod of management,
Kind of feeds - natural feeds - artifleial feeds supply of

feeds.
~ L5 -



“tructure of Jdipestive organs - mouth ~ tooth gill - stomach
Intebtine - Algestive ebility
Forelgn enemy and discase - predators - red tides - decadent

820.8N0rs

Method of extermination
Making of pond ~ size of pondnshape depth bottom

water supply drainege

Discases
Physiological obstacle - nutrient obstacle - respiraiory
disease

surfacing external injury
Parasitic disease ~ internal parasitic disease

external prasitic disease

Protection and propagation of aguatie lives
mbritive value
Significance and purposge
Liberation and transplantation
Improvemen!, of environment shelter -~ bissting of rocks cultiv-
ation
making of water route - fish way - fertilization

Control of regources
Limitation and prohibition - fishing gear - methof of fishing
prohibited fishing season - fishing groungd

Contamination of enviromaent
iffect on fisheries -- sudden death of many fishes - fall of

- fishing amount .- effect of accumulotion of poisons on fishes

damage to fishing gears -~ obstacle toward fishing

corponent of filthy water - resource of filthy water - poison-
ous matter.

HMaintainance of water oualit{y - wstablishment of standard
water quality - treatment of filthy water.

Aquatic lives

Environment - water temperature - salts - nutrient salt -
dissolved sag ~ Tloving water

Clas-ification of aquatic lives

Plankton gtructure - behaviour - relationshiy to fishes -~
shaps - classification

beh;v1our of fishes-gold Tish-carn-thelapia~grourami-milk
fis .

Structure of fishes
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Activity-spawming meking of fish's nests -~ artificisl ferti-
jization ~ incubstion period and vater temperature - control
after spawning.

Fishing

Fishing gear and kinds of crafty

Main fTishlng gesr in inlsnd Tishery -
Construction - Tish driving

Fish damé and trap

Line fishing - Top set - bottom set
¢Gilt net - surface set - bottom seb.
Seine net

Hand net.
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A. LAPORAN KEGIATAN
AUDIO VISUAL EDUCATION TRAINING
DI IKIP BANDUNG

Ates bantuen Badan Pengembangen Pendidikan Departemen P,
dan K, IKIP Bandung (@alam hal ini Balal Penelitlan Pendidikan)
telah ikut serta dalam berbagai kegiatan pengembangan media
pendidikan.,

Antara leain pada Bulan Juli 1913, seorang expert Audio
Visual Aids dari Jepang, Y. Handa, telah memberikan ceramah, dan
demonstrasi berbagail media pendidikan di IKIP Bandung. Anvara
lain penggunaan Video Tape Recorder, synchrovex, Hal 8ir dan
sebagainya.

Pada tanggal 21 Nopember 1973, seorang expert Jepang Tokio
IWAMOTG, disertai Drs. Sinwari Natakusumah - seorang tenaga
pada DBPP Dept. P dan K telah datang Prof. Teokio Iwamoto, dengan
bantuan interpreter Ny. Effendi dan Drez., Ating Sutisns telsh
membantu mengembangkan medis pendidikan sampai dengan bulan
April 397h, sejumlah alat-alat pelajaran, media pendidikan telah
diterima [KIP Bandung dari Pemerintah Jepang melalui BPP Dept
P dan K Jakarta. Dalam rapgke pengembangan media pendidikan
pada wnumnys, telah dilakukan berbagai kegiatan, Salsh satu
kegiatan tersebut kami namakan Audio Visual Fducstion Training
(AVEY), yang telah kami selenggarakan dslem tiga gelombang,
vang diikuti 81 orang peserta.

II, Tujuan Training::

Kegistan training ini bertujuan sgar para partisipants:

1., Mengetahui latar belakang teoritis dari media pendidikan
{Audio Visual Aids).

2. HMengetahul berbagai mediza pendidiken.

3. Mengenal care bekerja deri berbagai media pendidikan

k. Dapat menggunakan berbagai media pendidikan di muka kelas.
5

. Dapat menyusun berbagai model pelajaran dengan bantuan
media pendidikan yang tersedia,

6. Dapat mendorong menciptakan berbagal media pendidiken yang
sederhana sesuai dengan keadaan ( sekolah) setempat,,

T. Dapat mendorong menyusun berbagei model pelejaran dengan
menggunakan media pendidikan yang sesuai dengan Sekolah
setempat.
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IIT. Metoda ysng ditempuhb.

1. Mengadakan kulish dan diskusi mengenai aspek bveoritis dari
medis pendidikan delam wencapail tujuan pengalaran dan
pendidikan, ‘

2. Melakukan observssl terhadap berbagai dan cara medis pendi.-
dikan bekerja.

3. Melakukan exercise dalam cara penggunasn dan pengussaan
berbagai medio pendidikan,

L. Melakuksn try ount dalem penyusunan model pelajaran baik yang
memerlukan media pendidikan ysng elekironik.
v, Peserta Kegiatan: _
1, Balal Penelitian Pendidikan

= 17 orang

2, Fakultas Ilwmw Pendidilkan = 13 orang
3. Fakultas Keguruan Thwu Sosial = 12 orang
I, Sekolah Perintis Pembangunan ILIP Bandung = 10 orang
5, Fakulias Kepurvan Tloau Bksekta = 8 orang
6. Fakultas Kegurusn Sastre & Seni = 8 orang
7. Fakultas Kegurusn Ilmu Teknik = & orang
8. Biro Praktek Kegurusn = 5 oprang
9, Biro Perpustakaan = 1 orang
10, Biro Humafex = 1 orang
Jumlah = 81 orang

(Periksa lampiran para peserta training).-

V. Jadwal kegiatan:

Kegiatan telah berlangsung mulal T Januari 197h sfd 13
April 197h. Pserta telan dibagi wmenjadi (3) tiga gelombang Lama
training setiap gelombang {10) sepulunh hari.

VI, Tempat kegiatan dan_ Jem kerls training.

1. Semua kegiatan bertempat di Aula LAPP Balai Penelitian
Pendidiken IKIP Bandung Nowor Tilpon intern LS dan extern
8106k,

2, Training dimulai jam 8.00 - 13.00 (Istirahat antara jan
10.30 - 11.00)

Héri Jum'at Jem 8,00 ~ 11.30.

VII. Equipment.
Dipergunaken tiga macam alat-alet media pendidikan untuk
training ini:
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8. Alat-alat yang tersedis di IKIP Bandung.
b. Alat-alat pinjam dari BPP Dept. P dan K Jakarta.
e, Alat-slat bantuen Pemerintah Jepang.

VI1i. Panitie Penyelenggars:

Untuk memperaispken, mengarahkan dan mengevaluesi semua
kegiatan trajining ini, telsh dibentuk sebuanh Penyelenggare
dengan 8K Rektor IKIP Bandung No. Bh5/5p. Pst/AK/1973 tertanggal
1 - 12 - 1973 (Periksa lampiran).

IX. Progrem {8ilebi} kegiatan Training.

Program keglatsn selengkapnya disusun bersoms antara expert
dengan Penyelenggers. Kegiatan selain dilskukan di sekitar
kempue TKIP, juga diadakan monitoring pada beberapa sckolah dan
tempat di Kola Mekys Bandung, Sumedang, Palsbuhan Ratu, Lembang.

X. Blaya:
Untuk pelsksanaan training ini dikeluarkan biays sebagel
perikut: :

1. Untuk keperlusn Training Gelombang I Rp. 150,000,
sunber bisya PPSP IKIP Bandung sebesar.

o, Training belombang II (sunber biaye IKIP  Rp. 150.000,-
Bandung ).

3, Praining Gelombang II1 {sumber biays IKIP Rp. 25.500,~
Bondung )

Jumleh  Bp. 325.500,-

Cataten : Kedslem biaya ini belum termasuk blaya pengsmbilan
alat-alat, monitoring ke luar dserah dan sebagainya.

B. PENILAIAN TERHADAP HASTL-HASIL
TRATNING

1. Hasll tralning dilihat deri segl rencans kerjs Panitia
Penyelenggara:

Panitia Penyelenggera lelah merumuskan tujuan yang harus
dicapai dalam training ersebut, TuJuen itu mencakup tiga bideng,
yaitv peningkatan pengetabuan peserta dalem bideng Awdio Visual
Aids, pemberisn keterampllan mengguneken berbsgai Audio Visual

Aids; dan perubahan sikep Yang dapat mendorong peserta meng-
gunekan Audio Vigual Aids.
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Untuk mencapel tuJuan tersebui dalam treining telah di
sajikan bahan-bshan sebagsal berikut.

TOPTIK DAN WAKTU YANG DIGUNAKAN DATAM

TRATNIG
D e | g A

Popik Coremah]| Workshop| Diskusi |F Y8

1. Modernisesi Pendidikan 1 Ja,mmrwm ~ B Jam
TE. Overhead Proycktor (OHP) 2 Bﬂa;n—” 3 joam 3"}—;;5 _"Btjam o

3. Synchrofax 2 jom | 10 jom | 2 jem| 1b jam
F‘—'" Tepe Recorder 1 J;m_ 1,5 gam 11,5 jan] b jam "j

5. 3lide Proyektor 1 jew [1,5 Jem }1,5 Jam| U jam

6. Anaiyser C 2 Jam 1 Jam | 1 jam| b Jam

7. 6till + Movie Camers 1 jem | 2 jam | 1 jam| h jem |
. - ! -

8. Video(€$g§ Recorder 2 jam 2 jam 2 jaml 6 jam
’1;:ﬁ%;1var Slide printef 1 jam 2 Jé% 1 Jam) h_aam

o xlﬁgiiiﬁﬁ iﬁzg&“ 1 jaw | 15 Jam | 5 Jam{ 20 jom
B Juntek : 7 Jom | 38 Jam | 18 Jem| 73 Jam

Catantan : Topik no. 9 + 10, hanya dilakukan cle¢h peserta gelom-
bang IIT.

HASTI, TRAINIRG BERDASARKAN 70 CRANG RESPONDEN
' PESERTA TRAINING

e - ~
T — RESPONDEN
PENGARUH T ™~me PERSENTASE
TRAINING TT—
a. Menawbah ilmn baru 25,56 %
| b. Memperdslam ilma 8,52 %
c. Memberi skill baru 5,68 %
a4, Memperdalam skill o h,26 8
a+thb 2,84 %
. e o R o = it el =
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' ate 25,058
6+ bt e o 7,10 ﬁ”_"
[ a+btc+a T ke 4
‘‘‘‘‘‘ e. Lain-lain - T 2,84 4
T sumlan o o 100,00 %
RELEVANSI TRAINING DILINAT DARI KHBUTUHAN
MENGAJAR DI I1KIP
e RESPONDEN ]
MANFAAY T— PRRUENTASE
TRATNING T
a. Besar manfaatnya 100 %
Y Kurang bermanfaal, -
\“u;; Tidak bhermanfaal B -
T o 1oe %

T1T. BASIL TRAINING DILIHAT DARYI XFHADIRAN (TIAP HARI) PESERTA

1. Absensi untuk Gelombang I
2. Abgsensi untuk Gelombang (I

3. THidak dapat melanjutkan training
(drops out)

[l

I

i

6, 7%
7.5 %
3,6 ¥

Berarti tingkat ketidak hadiran peserta pukul rata sekitar

T Z.

1V, HAMBATAN--HAMBATAN DALAM TRAINING.

1. Kurang kesempatan bagi sebagian besar peserta'untuk mencolba,
semua alat yang ada, serta tidek ada kesempatan wmenggunekan
alat~alat tersebut dalam suatu keselurvhon proses mengajar.

2lat yang tidak cukup untuk diperpgunakan oleh %0 orang

peserta secars simultan.

Dalam menambah pengetahusn dan skill dalam bidang Auvdio

Visual, para peserta berkeinginen mengadekan komunikasi
langsung dengan Prof. Tokio Iwamoto selsku expert dan

instruktur dalam training.

Komunikesi langsung itu henya dapat terjadi bilamana peserta
dan instruktur menggunakan hahasa pengantar yang sama,
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Alternatip yang 4ipilih dalem training ini ielah melalul
dug orang interpreter. Mula-mulsa oleh Ny. Hideko Effensi
kemudien oleh Drs. Ating Sutisns.

Berkat pengertian ketekunan dan kerja keras dari kedus
orang interpreter, dilihat secars keseluruhan training telah
berjalan dengan lancar.

3. Program ini disusun pads kwartal berakhir dari tahun sngga-
ran 1973/197h. Karens itu pembisyasn untuk penvelenggarasn
sangal terbatas. Untuk mengatasi kekurangan biaya renceana
training untuk gelombang ke IIT diubah.

Peserta gelombang III direncanakan berjumlah 30 orang
peserts baru, hanya diambil 20 orang dari peserta Gelombang
I dan Gelombang IX. Juga kepada pada peserta gelombang TIT
tidsk diberikan penggantisn wang transport, sedangkan peser-
to Gelombang I dan Gelombang 11 masih memperoleh penggen-
tian wang transport walaupun jumlahnya sangat winim (Rp.
200/per orang/per hari).

V, Kesimpulan.

1. Dilihat dari target scope materi, Juwlah peserta, dan waktu,
training telah berjalan sesual dengan rencana.

2, Dilihat deri segi tujuan, training telah berhasil menambah
atou memperdalsm ilmu pars peserte dengan tingkat keber-
hasilan sekitar 80 %. Juga training telah memberi skill
baru atau memperdalam skill para peserta dengan tlngkat
keberhasilan sekitar 60 3.

Semua peserta (100 #) merssa bahwa hasil braining akan
besar manfaatnys untuk keperluan mongajar di TKIP.

3. Hambaten-hambsten ubama dalsawn training telah dapat diatasi
dengan usshalusaha {alternatip)} yang dianggep paling
efektip dan efisien.

VI. SARAN--SARAN

1. Untuk memanfastken equipment yang sudash tersedia, sejumleh
tenags yang terlatih, IKIP Bandung perlu memiliki sustu
program pongembangan media pendidikan yang lebih menye-
luruh,

2. Program pra experimen micro teaching dalam rongka keglatan
ilatihan praktek mengajar memerlukan pembiayanan. Karenae itu
sementars darl swmber luar IKIP (BPP Dept. P dan K} belum
memungkinkan, make diharapkan swnber biaya dari IKIP.
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3. Untul pengamenan, maintenance dan pengembangan equipnent
yeng ada, memerlukan penanggung Jawsb, tempat dan biaya.
Disarankan ager dalam penyusundn Snggaren biays di IKIP,
disediakan pos pengembengan media pendidikan yang cukup.

Bandung, 6 Mel 197k,
Panitia Penyelenggarsa Audio Visual
Faucation Training IKIP Bandung,
Ketusa,
{Drs. Odang Muchter),-
DAFTAR PESERTA
AUDIO VISUAL EDUCATION TRAINING
GELOMBANG I : 7 JANUARL s/a 19 JANUARI 197k
No. a Lembaga asal 3
Urat NAMA PESERTA peserta Keterangan

1. [ Drs. Dasril F.P.8,P.~IKIP

2. j Sugilyono P.P.8.P.-IKIP

3- UtO}’O P.Pa So Pu“TK.[P

k, | 2enal P.P.S.P.-IKIP

5. | Rokayah P.P.8.P.-IKIP

6. Asep P;PoSle"IKIP

T. 131t P.P.S.P.~IKIP

8. [susilo P.P.S.P.-IKIP Pgserta PPSP

9. JAyi Ohim P.P.8.P.~IKIP = 9 orang |

10. | Drs. Alwi K Tsmail LPIPPA-BPP~IKIP '

1. {Dra, Ny. Wasilah LPIPPA.-BPP-IKIP

12. | Hidsyat LAPP -BPP-IKIP

13. | Drs, E. Suhadi LAPP  -BPP.-TKIP

lk. Atong Xus@inar LPC  ~BPP-IKIP | Peserta BPP

h}). DEE; Soeraddl Herisnto L?PB -BPP--IKIP = § orang

16. {Prs, Rahadi S. BPK - iKip

17. | Balwmade Sutadipure BPK - IKIP {4 Peserta BPK

18‘ Ma Rif&i’ MIAI - BPK bt IKII) .,,r__ = 3 Qra‘ng:"

19, {Adem Husin Pundasi-FIP-IKIP

20, |[Drg. Musa Sutapravira IPPS-FIP-TKIP

1 21. | Sunaryo BP ~FIP-IKIP

22, | Dra. Ine Amirman Kur ~FIP-IKIP

235 Dra, Dahniar.ﬁadigaluh PKK -FIP--IKIP Pegertn FIP

2k, 1Fry Suhaeri PLP ~FIP-IKIP = 6 orang

2 e et et : - — J
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25. | Drs. Rahman E.D, Bio  ~FKIE-IKIP
26, | Sujana W. BATH ~FKIE-IKIP | Peserta FKIE
27. | Drs. Ruskaws FISIKA-FKIB~TKTIP = 3 orang
28, | Dra. Oho Garhs SENT.  ~FKSS-TKIP T
29, | Drs, SPH Marbun JRUMAN FKS3-IKIP { Peserts FKSS
30. | Drs. Atang Sutisna JEPANG-FKSS-TKIP = 3 orang
3. | Drs. A, Benyamin Ars., -FKI[-IKIP
32. | Drs. Moh. Kusasi Sipil-FKIT-IKIP
33. | Drs. Meoh., Rifal Mesin-FKIT-IKIP Peserta FKIT
34, | Susanto Listrik-FKIT-IKIP = § orang
35. { Drs. Soewondo Fkun ~FKIS-TKIP |
36. | Drs. Lili Moh. Sadeli | Ekper-FKIS-JKIP
37. | brs. Endang Somantri Fil -FKIS-IKIP
38, | Muh. Subandi Geo «~FKIS-IKIP
39. | Prs. Muchtar S8e). ~FKIS-IKIP | Peserta FKIS
40, | Drs. RBady Suwardi Manag~-FKIS-IKIP = 6 orang
| " JUMLAH PRSERTA k0 orang
Bandung, 3 Janueri 197h
Penyelenggara Audio Visual Kducation Training.
Ketua,
DAFTAR PESERTA AUDIO VISUAL EDUCATION TRAINING
OELOMBANG II. 29 Jenuari s/d 9 Pebruari 1972.
Ko. i T—" 7]
Urut NAMA Lembaga asal pesertsa KETERANGAN
1 {Drs. Sukandi IKIP-FKSS.-Indonesisa
2 IR.8. Hardjapanskss LKIP--IPK3S~Jerman
3 IDrs. Kerne Yudibrata| KIKP-FKSS~Sunda
h IDrs. Agus 8. IKTP-FK38-Bunda
5 |Drs. Abting Sutisna TKIP-FKSS~Jepang Peserta FKSS
£ iDrs. Yulilue Yunus TRIP-FKS8-%eni. Rupa = 6 orang
T |Uyoh Sadulah, B.A IKIP~-FIP-Fundasi
8 IDrs. Aas Syaefudin IKIP-PIP-Administrasi
¢ {Drs. Suwarne S. JKIP-FIP-.IPES
10 |Dra. Melly Sulastri IKIP-FIP-PKK
11 {Drs. Adjat Rukadjat IKIP-FIP-B.P,
12 |Drs. Nana Sudjans TKIP-FIP-Kurikulum Peserta FIP
13 Andi Subandi B.A. IKIP--FTP-PLB = T orang |
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Resna Bupratna

IKIP-FKIE-Biologl
IKIP-FKIE~Fisika

IKIP--FRIE-Matenatik

Drs. Anang Narsudjo
brs. Zoenvdin Husen
Drs. Al Rasjid

Drs. Ali Emran

Pra. Manen Ukes

Drs. Dudu Johan Marss

IDrs, Sawmbasri Munaf _
Prs. D. Djulans TKIP-FKIE~Kimia Peserts FKIE
Dra, NY. Jusriah A IKIP-FKIE-Kinia = 5§ orang
brs. V.L. Tobing IKIP--FKIT-Mesin Peserta FKIT

~ 1 orang

AR

[KEP-FKIS~Ekper
TKIP-FKIS--PKY

IKIP-FKIS--Sejarah

IKIP-FKIS-Ekum

IKIP-FKIS-Geografi

IKIP-FKIS-Management

Peserta FRIS
= 6 orang

Drs. Sarvwartha Vida
Drs. Cece Sukarja
Eti Muliati BA

Drs. Beny Karyadi
Dra. Nuraini

Drs. A. Abas

Ny. Koyo Kartasurya
Dra. Ny. lIcklas
Dra. Hy. Pien Supinah
Dra. 'F. Sukartini
Drs. Otoy Sutarman

IKIP~BPP.-LPPB
IKIP-BPP.-LPPD
IKIP--BPP--LAPP
IK1P--BPP-LPIPPA
IKIP--BPP-LPTPPA
IKIP-BYP-LPC
IKIP-BPP-LPC
IK{P--BFP-LPP
IKIP-BPP-LPC
IK1P--BPP--IPP
IKTP.-BPP--LPP

Jumlah dipindahkan
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DAFTAR PESERTA
AUDIO VISUAL EDUCATION TRAINING
GELOMBANG II1 1 APRIL s/d 13 APRIL 197k

Nama Peserta

io
1y
12
13
1k

16

Drs.

Agus S,
Drs, Ating Subisan
Drs, Suwarna S
Drs, Maman Ukas
Rugun Pasoribu
Rahman Bd.
Rahadi
Bainadi Sutadipura
Drs, Anmad Abas

Drs. Opi Suvhandl

Drs,
Drs,

Drs.

Sarwarths Vidda B.
T, Svkartini
Ichlasg S.P.

Dra,
Dra.
Dady Kushads
Lttty Mulyatbi
Tbrshinm Yahya
Drs. E. Suhadi
Higdayeat

Utoyo

Drs. Djenal
Uan S. Saugeni

Nursisri Nazar

et e e e

Lembags asal Peseria

e

Keterangan

F.IK.8.8,
¥.K.8.8,
F.I.P.
F.KUELS.
F.KTLT.
PLKLLI,
B.P.K,
B.P.K.
B.P.P,
3.2.P.
B.P.P.
B.P.P.
B.P.P.
B,P.P.
B.F.P.
B.P.Y.
B.P.P.
B.P.P.
P.P.S.P.
r.P.5.P,
P.P.5.P,

Biro Perpustakaan

PR

Bandung, 1 April 197h

Ketua Penyelenggara

(prs. Odang Muchtar).~



BALINAN

SURAT KEPURUSAN Rektor Institut Keguruan
dan Tlmu Pendidiken Dandung,

No. : hh5/8p.Pst/AK/1O73. Bandung, 1k Desember 1973~

REKTOR INSTITUT KEGURUAN DAN IIMU PENDIDIKAN

Menimbang

Mengingat

Memperhatiken @

Menetapkan

W No

BANDUNG,

Bahwa berkenaan dengsn akan diterimanye Audio
Visual Education equipment, dipandang perlu
untuk menyelenggsrakan Audio Visual Bducation
Training bagl para Dosen/Asisten IKIP Bandung
dan phihak lain memerlukannya ;

Bahwe untuk keperluan tersebut dipandang
perlu mepunjuk penyelenggaraan program
dimaksud ;

Undang-undang Pergurvuan Tinggl No. 22 tahun
1961

Keputussen Presiden RI No. 1 tahun 1963 ;
Surat Keputusaen Presiden RI No. 0L6/M tehun

1971,

Pendepat den pertimbangan para Dekan/Ketua
Balal pada rapat Pimpinan Institut tertanggel
1 Desember 1973

H

MEMUTUSKAN,

Mengangkat/menunjuk Penyelonggaraan Audio
Visual Education Training sebagai berikut

8) Expert/Resource Person:

1. Prof, Dr. Gaernadl Prawircosudirjo

2. Prof. Dr. S, Hasution

3. Tokio Iwamoto & Ny. Sffendi (interpre-
ter) '

b) Orgenizing Committee/Steering Committee:

1. Ketua Umum : Drs. Numen Somantri, M.Ed
2. Ketua + Prs. Odang Muchtar
3. Sekertaris : Drs. Koyo Kartasurys, M.A.
Drs. Sinweri Natakusumah
4. Anggots : Drs. Otong Kerdisaputra
Dra. Udl Turmudi Saputre
Drs. Rahadi
M, Rifai M.A.
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Drs. Hatilo Ganjarrehardja.
Drs. Cece Wijaya.

¢} Penyelenggara teknis :

1. Koordinator: Dady Kushada
2. Anggota : Tbrahim Yahya
Pepe Rivai
Drs. Opi Suhandi
Drs. Alwi Kalong Ismail.

I1. Panitia Penyelenggara segera mempersiapkan
Program meleksanakan Program dan melaporkan
segala sesuslbunya kepada Rektor.

1IT. Keputusen ini berlaku sejak tanggal dikeluar-
kannya. dengan ketentuwen, bilamans terdepat
kekeliruan dalan surat Keputusan ini akan
diadakan perbaikan sebageimana mestinya,

Rektor Institut Kegurusn dan Ilmma
Pendidikan Bandung,

cap/ttd
(Prof. Dr. Garnsdi Prawirosudirio). -

TEMBUSAN : diseampaikan kepade :

1. Yth. Sekertaris IKIP Bandung;

2. Yth. Para Asisten Rek. IKIP Bandung;
3. Yth. Para Dekan/Ketua Balai ;

h. Yth. Para Ketus Jurusan/Lembaga ;

5. Yth., Para Ketusa/Kepala Biro ;

6. Arsip,~

Disalin sesual dengan aslinya oleh

Ketus BPP ~ IKIP - Bandung

{brs. Odang Muchtar).-

- B .
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A Hote on the Cooperation in the field of Science
HEducation under the Colombo Plan

Moy 27, 197h

I have stayed at two educstional institutesz, College of
Rducation, Plsanuloke and Teachers' College, Chiengmal, for six
months since 1 came to this country, During these days, the
cobnterparts have always shown me the generous hospitality in
many weys. First snd foremost, I would like to express my
cordial gratitude for their kind cooperations with me.

‘When 1 left each college of the two, I was given suitable
time and opportunity, respectively, to discuss with the admin-
istrative personnel snd the counterparts about the problems con-
cerned with science education which we had cooperated together
to find the way to solve.

The main topics of them nsy list up as follows.
1. Phiiosophy of science education for today and towmorow

2. The improvement of curriculum of physics education at
colleges, perticularly for teacher education

3, The improvement of teaching method of physics

4. The recrultment and self-training of college instructors
of physics

Some results of the cooperation concerned with the items
shown above have been printed, even though brief, for the more
effectusl cooperation, .and have presented to educational insti-
tutes, such ss colleges of education, where the material would
be useful. for more discussion. Fach one or two coples are at-
taxhed with this report so that one mey realize what problems
there are in the Pield of teacher education and how they cen be
improved. They sre:

1} An Introduction te Physies Education
2} Physics Laboratory T, II, III and Research HWork
1) Topics for the Final Meeting at the College of Education,
Pisaruloke : .
I} Topics for the Final Meeting at the Teachers' College,
Chiengmal
5) Papers of Research
) Faucetionsl Presentotion of Supersonic Wave:
by Banchob Sudsprasert, Chayan Bunyarak, Sangwal
Pengpad, Somnuk Rumanipikool and Tomoyoshi Kittaksa
b) A study on Educationsl Method for Meesurement of

~ 121 -



Capacitance: ) ‘
by Sanpgwal Pengped, Banchob Sudaprasert and Tomoyoshi

Kittaka '
¢) Studies on the Dines of Electric Field by means of the

Migration of Tonsg!:

hy Sangwal Pengpad, Banchob Sudaprasert and Tomoyoshl

Kittake

In this final report to the Burean of Teachers Fducation of
Thailand, therefore, I would like t¢ come ot and discuss about
more Tundamental problems on education which need urgent polit-
ical consideration, rather than the improvement of the technol-
opy of physics education which has been discusged elsewhere.

One of the problems may be adequate supply of good sclence
teachers.

1. Overloaded timetables of science leachers

Three years ago, an international congress on the educa-
tion of %eachers of physics in secondary school wes held in
Hungary, and the proceedings, whose Litle is "T'eaching Physics ~
An Tasoluble Task?", has been published from the MIT Press,

The conference has made some valuable recommendations which sre
worthwhile encugh to be taken into consideration by the respon-
sible adninistrative personnel for the policy of education in
every country. ‘The most importont recommendation is aboul the
overloading to physics teachers.

It says that eighteen hours of class work including labor-
atry time per week should be considered a desirable maximum.
This is not a sufficient condition for the physics teacher when
the preparing time for demonsirations and experiments ave taken
into considersation. For the college teacher, the desirable
maximum should be reduced more because of providing more time
for performing his own resegsrch, It is true, however, that
teachers at the collepges which I have stayed are in chsrge of
{too many sessions to teach sclience adequately. For example, I
have noticed that a certain science instruetor taught 32 class
hours per week, including daylight classes and twilight clasgses,
during last guarter. This case may be an exception, but the
average numbzyr of class hours per bescher is wmore than 20 hours
in a week ef two colleges. The average number of students per
teacher is about 40 at the college of education. These two
numbers should be reduced to less than 15 hours and 20 students,
respectively. :

One might say that the teacher can get the extra payment
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for tesching twilight classes as well as daylight classes and
that he can not help to have more sessions than the adeguate
load for wmore money. Tt may be true, however, this is not a
matter of money. One can not but time for studying with money.
A more number of ingtructors is necessary for the improvement
of science education at the college of education as well as ab
the teachers' college.

2, Gosd sclience teaschers

Yor the characteristics desirable for science teacher, we
can poin{ out them in many aspects, however, the following ones
may be required fundamentally,

a) Good human personality to cooperate with his colleagues

b)) Warmn human nabure as o t{eacher and scientific attitude as
a scientist

c¢) An enthusissm for teaching and learning

4} A willinguness to work hard

e) Scientific and intellectual curiosity

£} Sufficient smbition to become and to remain professionally
alive

Phen , how we will be good teachers or how we can train newv
teachers to be good teschers may arise as the actual problems.

First of all, T would like to wmention that the government
and the sdministrative personnel should encourage the teacher
who is willinrg to be the good teacher and is trying to become
professionally alive. He should be respected by public as &
prospective teacher and he should be supported financially snd
gpiritually by the adiministrative stalf Lo be able to go on
his way pleasantly. The good teacher gshould be also respected
Just as a good teacher, but not as the person who will be a new
administrative staff., I am afraid that the prospective teacher
is always supposed to be an administrative personnel or & high
ranked officer. General speeking, it might be possible, howvever,
the teacher who teaches directly should be the good teacher for
the next generation, Therefor, it is necessary for tommorow to
provide the good seat which is companied by research allowance
and free time to study, for the good teacher, so that he can
devote himsell to the professional job, so called ecducation,

directly.

In this case, the student can learn something very importa?t for
being the good teacher much more through what his teacher is
doing then what his teacher teach in the c¢lass room,
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From the teachers' own side, there is the way to improve
them by themselvesd., That is to cooperate together for teaching
and for doing research, so thal the teachers may be improved
through the mutual induction,

The teacher may be a kind of the pioneer who is working for an
unknown new generstion, but not just for today's living, It
may be sald that he is not working for only money, but for
human duty and for his humsn life at the same time. I know we
are 1iving in s hard time to improve usg by ourselves, We need
more money for living, we need more time and money to study and
we need more something in all means., These demonds, however,
are not easy to be earried out in a year. Then, shall we wait
to be the good Leacher and to teach physics adequately for few
years untill when the situation will be improved by othera?
The pioneer does not wait for another year becsuse that new
coimers and new graduators are passing through the institutes
every year. He will try to do something, even if s little.

1t 1s necessary for the good teacher to have a willlngness to
work hard.

We, teachers should guide the students to open a new door for
the next generation. 8o, the teacher can not stop and wait, he
should walk on, even though the situation vhere he is standing
is very poor, In this case, the cooperation with the collesgues
may help him much,

The philosophy of this kind mey be agreed by the good
teacher, however, there {s something very important which should
he urgently done by the government and the administrative
personnel.,

Tt is that they should encourage those teachers, who are
doing to be good teachers, by sll means. If one considers that
education is the most important and fundamentsl thing for the
nation tommorow, one should try to provide the adequate number
of good teachers first.

One day, we had a meeting Yo discuss about how to improve
gcience education at a college, During the discussion, one
teacher asked me thal the teacher knew the problem which he
faced to, but he didnot know how to solve it, plesse told him
how to solve it. Then, Iwondred why he did not try to do so, if
he knew the problem instead of just waiting to be tauwght or to
be solved by others. T am afraid that this may be an example
of the shortage of the willingness and that he mey have know-
ledge but way not understend the resl wearning. Frankly spesking,
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I have been noticed that some teachers were not differ from him.
in this case, T think, the administrative staff and senior
teachers might be able to suggest him something through their
sctions.

This is another case, we studied on @ certein topic of re-
segrch and wrote doun a report paper 1o submit to a periodical
in Thaeilend. It was very hard, however, to find out the proper
magazine, Through this experience, T hope that in order to en-
courage Junior instructors to study, somebody who may be senior
professor or administrative staff should provide opportunity to
publish or to speak his report of research in public.

These are only examples though, there are many ways for the
government and high randed officers to stimulate and to help
the teacher %o be the good teacher.

In this note, I have pointed owvt only one problem. That is
concerned with the recruitment of ieachers. T hope that one
might realize the necessity why T mentioned only this.

Thank you

Origlnally, this note was presented 40 the Director Genera} of
the Bureau of Teachers PBducation, Thailand and to the President
of the College of REducation, Prasanmitr.

Topics for the Final Meeting at the College of
Educaetion, Pisanuloke

April 13, 191k

A Qeneral topics

1. Evaluation of the way and the resuli of the cooperation in
this year

The cooperation period msy be reconsigered: a whole academ-
ic year or the first gemester or the second oneé.

2, How to cooperste in the future

a) O0fficisl voute
b) Informel route: Cooperation between universities in two
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nations should be developed. More gcholarships for inst-
ructors of the educational colleges are needed. Observa-
rion of educabional institules in Japan is needed for
administrative staff as well as for science tesachers.

¢) Personal route

Some topics of science education

Pilosophy of secience education

to memorize or Lo think, to follow textbooks or to creste

new ideas
Do not teach too much

Teaching method of physics

General speaking throughout the world, most teachers teach
the way they themselves weve taught rather than the way they
are told to teach. This is not enough in crealing a new
orogram for physics which is requested by students and by
society today, openly or latently. The instructor should
try to teach students by more creative way.

The use of laboratory as the wmajor tool to the understanding
of basic concepte of physics should be encouraged more,

For the laboratory, it is better that the student goes into
it without knoving what the resulis of his experiment will
ve, so called open~ended experiment, rather than that we
plan confirmetion experiments of some general laws already
known to the student oy measurements of some physical con-
stants already known o him.

The preference of discussion groups over lectures makes
the student active in the class room. The lecture should be
companied with proper discussion and demonstrations.

The necessity of motivation in the c¢lass room should be also
recongsiderad.
Fvsluation of student' achievement

Evaluation and marking for the student' academic ability snd
for his achievement should be donhe in such a proper way that
he will be encoursged to study more.

I'eedback in the educational field wmay be recommended. The
system of examination should be improved.
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&, Tnstructor' load

a} More number of qualified instructor is necessary for the
improvement of physics education at this college,

b} Cooperation among the instruetors should be encouraged.

o) Assistant systen

nl

Research sssociate or teaching associate: B.S. or B.E.
degrec owner

Lab, Assigtant: Undergraduate student

Lab. boy

d) Phe college instructor should do his own research in educsa-
tional fields or in academic fields.

For example, Teaching load: TO% - 50%
Research load: 30% - 50% for undergraduate
level

5, Improvement of curriculwn

Dr. Payon in the college of education, Prasarmmitr has pro-
posed the following tentative curriculum for the new univers-

ity.

) st and 2 nd yesr
Physics I, II, ITI {general physics), No lab.

3 rd and U th year

1} Analytical Mechanics

2} Electromagnetic Theory

3) Thermodynamics

i) Wave Theory

5} Introduction to Quantws Mechanics
£) Wuclear Physics

7) Physics laboratory I, LI, IIT
Eleciives

1) Electronics

[FLI UL R FL RS R IV

Some comments for this plan may be made as follovs.
The study of physics may be undertaken by three principal
classes of undergraduate:

a) Those including physics as part of a general education,

b) Those preparing for caveers in professional fields
that require a knowledge of physics, such as Sci-Math,
ond Chemistry major,

¢) ‘Those preparing for bteaching or research careers in
physies itselfl.
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8.

1) General physics for the group &) should include laborstory
as well as lecture. The main toplc will be something

like “what is physies?”

Lecture: L0%, Lab.: 30%, Dlscussion or problem
session: 30%.

2) Statisticsl Physics including Thermodynamics
3} Modern Physics instead of Nuelear Physics

gplid State Physics (Material Science), Kuclesr Pnysics,
High Fnergy Physics, Biophysics, Cosmophysics, Farth
Physics, Theory of Wlementary partliecle

L) Research Work may be recommended for senior students.

This experience is particulerly necessary for the student
who intends to be a physics teacher,

5) Teaching Physics

This course should be taught by the physics teacher who
has a good career in teaching physies.

6) Refresher Course
Special lecture and demonstration

Some waterlals concerned with Physles Laboratory and Research
Work have been printed.

Physics Laboratory 7, 1T, IIX
Research Work

Taey will be sent to esch institute of the college of Educa-
tion for studying.

Hork shop

More apace and equipment should be provided.

Physics Library

Journsls (Educational ones such as 'The Physics Teacher" and
Academic ones such as "Physics Today", "Science" and
"Physical Review" etc.)

Textbook

tiore textbooks written in Thel should be provided,

note: The following papers have been written and they may be

published on a magazine {scientific one or educational
one) in Thailand,
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1)} Educational Presentation of Supersonic Wave

by Banchob Sudsprasert, Cheyan Bunyarak, Sangwal Pengpad,
Somnuk Ramaenipikool and Tomoyoshi Kittaks

2) A Study on Educational Method for Measurement of
Capacitance

by Bangwal Pengpad, Banchob Sudepresert and Tomoyoshi
Kittaka

Two obher reports of resesrch will be printed soon. They
are:

3) Studies on the lines of Electric Tield by wmeans of the
Migration of Ions

by Sangwal Fengpad, Banchod Sudaprasert and Tomoyoshi
Kittaka
%) An Educational Iptroduction to Statistical Phenomenn

by Somnuk Ramanipikool, Banchob Sudaprasert and Tomoyoshi
Kittaka

Topics for the Final Meeting at Chiengmai Teochers’
College :

Yay 20, 197Th

The study of physics may be underteken by three principal
classes of undergraduate or college level:

a) Those including physics as part of a general education.

b) Those preparing for careers in professional fields that
require a knouledge of physics, such as geience, sci-math.
end chemistry wmajor,

c¢) Phose prepsring for teaching or research careers in physies
itself.
For the first grouwp, it is necessary to teach physics as &
modern cultvre, particularly for the students who intend to be
school teachers

Since T came here af Chiengmal ‘Peschers' College only o
month ago, I am afraid if 1 make a mistake to say that the
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studente are not supposed to study about scientific method nor
seientific attitude, but only practicel knowledge of sclence,
However, there are some reasons why I am saying 8o,

Experimental apparatus and equipment are not so often used
in classes, bul they seem to be kept inslde locked cupboards as
if they were exhibits at & museum, T wonder whether the in-
structor can teach physics by an educational way at thig situa~
tion, because he can not teach physics adequately without em-
ploying some teacher' demonstrations and astudent’ experiments,
Those eppsratus, equipment and instruments for experiments and
tools for work shop should be slways ready to be used in class
room. ¥ think I know the stiation why they are kept in the
locked caphboards, however, to eliminate the keies may be the
starting polnt for the real science education. It should be
noted that we can study physies only through asking about nature.

The other day, I bought some textbooks of science which
were used in the elementary school and the secondary school, and
looking at them, even though I could not read Thai, 1 have been
noticed through figures and mathematical expressions in the
textbooks thal they are mainly concerned with knowledge of
seience, bub not scientific method nor attitude which are con- -
gidered to be very important for sclence education through over
the world today. In other words, it is necessary for the first
group, B), to teach physics as a wodern intriductory physics
which stimulate the student to think about "whet is physics all
about "

At the Teachers' College, we elso have t0 prepare courses
of physies for the second group and the third one, b} and c),
which need to study more professional fields of physicas. This
does not meand to teach only more knowledge, but it means o
guide the student to grasp the scientific method and scientific
attitude as well as to understand fundamental laws and concepts
of physics, through creative process of learning physics, so
that he will be sble to teach physics or science adequately at
his c¢lasses,

¥iith these points of view, I think the cirricvlum of physics
at this college should be improved hoth at the contents and the
teaching method, particulerly for dliploms granted course and new
bachelor degree course, On this metter, 1 have presented some
ideas through the ecoperation with the counterperts and some of
them have been printed under the following titles:

'a) An Introduction to Physles Fducation, b) Physics Laboratory
I, II, III and ¢) Research Work.
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Before ending our educstional cooperation ai the Chiengmai
Peachers' College, I would like to have your kind attention and
to discuss with you about the following problems.

1. Philosophy of science education

Which is more important for seience education "to memorize" or
"to think"?

Are not we teaching too much to the student? If yes, sll they
have to do is to only follow the teacher, snd there is no need
thew to think about nature by themselves, This method of
teaching and lesrning science, 1 am afrsid, may be very easy
both for teschers and students. Tt will be very difficult,
however, bto ask the students to create new ideas and to stimu-
late them to he interested in science or in studying science.
For more details, one mey read "An Introduction to Physics
Education"” mentioned above.

2. Teaching method of physics

General spesking throughout the world, most teachers teach the
wey they themselves were taught rather than the way they are
to0ld to teach. It means that teachers are just following their
teachers! way in many caseg, This is not enough in ereating

a nev program for teaching physics which is requested by
students end by society today, openly or latently.

Instructirs should try to teach students by more crestive way,
“and then the students will study physics ebsorbingly and deeply,
and then they can find out how to study physics more by them-
selves,

o) The use of laboratory as the mejor tool to the undersiand.
ing of basic concepts should be encouraged, For the labor-
atory, it is better that the student goes foto it without
xnowing vwhat the resulis of his experiment will be, so
called open-ended experiment, rather than thot we plan con-
firmation experiments of some general loaws already known b0
the student or measurements of some physical constanis
already known to him.

Providing work shop is strongly recommended for the improve-
ment of physics education in this college. It i also
necessary to be made haste to provide more number of messur-
ing instruments for the better laborasory.

b} The lecture should be companied with proper demonstrations
and discussions. The preference of discussion over lectures
makes the student asctive in the clags room.
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Paking an exampls, the teaching of intriductory physics may
be conducled by means of lecture, experiment, discussion and
others whose rates in hour are something like as follows:
lecture; 40%, lab.: 30% and discussion or problem session:
30%.

Motivation for studying physics should be taken more con-
+  sideration for the better teaching.

¢) Feedback in educational field, examination system and evalua-
tion of student' achievement and academic ability

3. Physics teachers
a) Teachers' load

The teacher must do meny things such as preparing the mater-~
ial he is to teach and evaluating ihe result he has taught,
especisally for physies teacher, providing experimental ap-~
paratus, Whatmore, he shovld do creative study and work

in his subject, including work of a pedagogical nalure.
Observing the professional situation for physics teachers

in this country, I am afraid that the physics teacher' load
is too much for teaching physics sdegquately. The wmost im~
portant consideration in this respect iz the need to aveid
overburdening to the itsacher.

Fifteen hours of clags work including laboratory time per
week should be considered o desirable maximum for o college
instructor, so that he can have tiwme and opportunity to
improve his teaching method and to do his research work.
For the eccllege instructor, it ig necesssry to keep up with
the latest developments in physics anéd {0 work his own pro-
fessional study, academic one or educalional cne. As eX-
amples for this, I have handed to the staff on this Campus
two papers of research which we have worked on at the Col-
lege of Fducation, Pisanuloke.

A moment ago, I pointed out that there 1s too much load for
the physics teacher to do creative study and to work in his
subject., This is not a good excuse, however, for Lthe teacher
not to work in his own research, He can 4o some, even if a
little. ‘The problems, which we face to, can be solved only
step by step. One might say that he can not do sny studiles
on puysics or physics education because of the shortage of
noney and time., It may be true, I am afraid, however, he
will not do sny if he had much money and time because of the
shortage of his volition., I think I know many persons of
such kind.
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1) Coopersation emong the teachers

1t seemns that the teacher does not have manj opportunities
for discussion with his colleagues on the fteaching method
nor on the academic problems in this college, It seems to
me that he does his work in isolation. I think teacher can
heve the opportunity %o discuss, in any meaningful way, with
other teachers what they do in the ¢lass voom. 1t is also
possible for them to cooperate fogether for studying and
preparing new apparatus of physics experiments. This way of
cooperation is very common among the physies teachers nova-
dsys, The physics group st the IPST in this country is one
good example. They are developing a new physics curriculum
for secondary education. If the staff of physics department
in the college reaslize the necessity of the cooperation,
they can do so from now, and T think it is necessary for the
improvement of physics education. There arve many ways to
cooperate together.

T would like to recommend, if I may, that the physies teacher
should not be in isolation.

More detsils will be brought into the discussion at the meet..
ing.

1 know there are many good sides in the fields of education
in this country such as student' attitudes of politeness and of
earnestness, hovever, 1 have only picked up the other sides for
the bethter science education for tomorrow. I hope that the
director and the staff in this college would kindly undexrstand
me.

Finslly, I would like to thank the director, Miss BoonJan
Woungrakunt, snd her staff, who helped our cooperation in many
ways, for their hospitality and for their kind cooperation. He
is perticularly greateful to the head of science department,
Mrs, Prance Aseves, and to the head of physics division, Mrs.
Boonkeo Jarukom, for all of the help provided. I also want to
thank Mr. Put Keelapang for his kind help.

Thank you
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An Introduction to Physics Education

Physics is a fundamentel subject malter among the naturael
sciences which human creatures have been investigating and now
developing through the experiences concerned with nature, It is
the best respected, fostest growing, and at the same time, the
most abstract natural science. Physics is also concerned about
investigating universal physical laws and their applications
toward uaderstanding nature. What we can define with the word
as physics, however, is not real physics, bul a dead matter.

The true physics is alive and we can find it in the siate at
which it is working and progressing.

One might ask "what are physical laws all abut?" Tt should
be uvseful, for the first step in answering it, to quote the
following lines illusitrated by Dr. R.Feynman who is an American
Nobel Prize Winner,

"ew,..There is also a rhythm and a pattern between the
phencnens. of nature which is nol apparent to ithe eye, butb
only to the eye of analysis:; and it is these rhythms and
patterns which we call Physical Laws,"

Thinking of physical laws, we may notice ihat physics is the
subject matter which is concerned with human nature and physical
phenomena in nature and which is also found upon philosophy.
Then, why do we teach physics to the students? This quation is
worthvhite enough to think about becsuse students can be stimu-
lated to study it after realizing the purpose of learning physics,
so too the teacher for teaching. It is hard to put the purpose
in a few lines, however, we can say that we need it for human
beings in this modern social society in which we make our own
life, and that we must understand about nature which we, humen-
kind, live in and with,

As an absolute demand of society, physics can be called a
required culture for medern humanity, especially for those who
will live in the next generation. Particularly, the scientific
method, triel and error method, by which we have got a lot of
knowledge about physical nature, should be respected as well the
selentific attitude of appreciation of nature. 1In other words,
teaching physics has an important meaning for humanity in this
modern world today.

With this point of view, we can mention Lhe Ffollowing edu-
cational objectives for teaching physics or teaching science.

They aim to enable the student
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1} to know the fundamental facts and principles of physics,

2) to possess the abilities and skill to engage in the pro-
cegses of science.

3) to understand the investigative nature of science,

) 4o have a scientific attitude about and appreciation of
physicist, physles, and the consequences of physics that
stem from adeguate understandings,

5) to understand the position of physics among‘the sciences
and of the relations belween physics and society.

In order to meet these objectives, it is necessary to im~
prove the curriculum of teaching physies., How to teach and what
to teach are main problems we have now, AL first, we will dis-
cuss about the method of teaching physics, and then about the
educational topics., #As Tar as the method of teaching physics
is concerned, so called creative teaching or investigating learn-
ing, should be explored and be developed. Learning through
exploring nature meens teaching through exploring at the same
time, and we are sure that only this will be eble to stimulate
the students to bhe interested in physics and that this will guide
the students to understand what physics is.

For the improvement of teaching physics, the lollowing
method and processed are important things, especially for intro-
ductory courses in physics, 1ike general physics and physics
lsboratory I. Lectures and experiments in these courses should
be presented to challenge students as well as to be understood
by them comprehensively. If teachers present the lectures, the
demonstrations and the question in such appropriate ways that
invite the students to want strongly to find out something by
themselves, the session will turn out to be worthwhile enough to
study physics.

Tt should be noticed that the most important thing is the
scientific attitude, other than the knowledge, o memorize laws
and formulas in physics is not the right way for studying. Our
brains are not storages for such things, as many people have
already mentioned. The students may learn what the domains of
physics are, however, these domains of knowledge will not retsain
their interest, and after their final examination they will quick -
1y forget all they learned, for physics jtself has remain un-
familiar to them. Iven if some knowledge of physics has remain-
ed in their "storages", it may not work effectively, since it is
Just knowledge.
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" The important thing for the students is not to get phys-
fcal laws, but to have experiences of finding the way to gel
them. Only through these experiences, they can understand
physical laws adequately and properly. Moreover, this process
of learning invites the students to be interested in physics,
and the students will be motivated to stugdy more. Psycholog-
ically, it means that intellectual curiousity which human
beings, fortunatly enough, may have. It asks for the students
themselves to waat to know when the proper driving force, such
as suprising or wondering, acts upon them, After being moti-
vated, the students will develop and continue their action by
their desire, expectancy and beleif, if the teachers motivate
them toward the goal. Finully, as the result of the achieve-
wment, the students may be pleased which will stimulate them -
more to be interested in physics.

This is an educational process of teaching physics, how-
ever, there is another important meaning in this process that
is the seientifie method. Originally, the scientifiec method
was introduced by Galilel Gelileo.

' . .The basis of this procedure is a c¢cycle, repeoted as
often as necessary, entirely or in pert, until a satis-
factory theory has emerged: General observation---- Iliy-
pothesigw--~ deduction from hypothesis or mathematicel
analysdge-~w-- experimental test of deduction modification
of hypothesis in light of test, and so forth."

(quoted from Jlarvart Project Physics)

This scientific method will be directly adapted in the
case of teaching physics, so called cresting learning, you may
call this an operstional learning. Tt is strongly recommended -
in introductory physics courses,

Think of what you did when you got the ides of how to get on a
bicyecle or how to swim, This was operational learning in a
sense. The study of physiecs differs a little from the example
shown above. For studying physics, we have Lo think, such asg
ito predlict or to deduce from the predictions instead of just to
try to get on a blceyecle and then to try agein after falling
dovn, This is what we call trial snd ervor method which is

the seme procedure as the scilentifiec method.

The students should learned physics through thinking and
doing experiments, in the scientific way, by themselves, instead
of "not thinking for themselves, but only waiting to be taught".
The teacher is always ready to discuss problems which the
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student may come across while he is studing. In other words, it
is very important that the scientific attitude which means to

ask about nature, either dlrectly or indirectly, should he con-
sidered seriously in science education today. The student should
get accustomed to practicing the {rial and error wmethod and he
should think deeply on his academiec problem of his studying. In
order Lo stimulete to develop this ettitude, the discussion be-
tween the teacher and the students is necessary as coften as pos-
sible, during the session as well as out of the class., This is
ugseful for the educational feedback at the same time, so that the
teacher moy find new ideas to improve his teaching.

For discussion about the content for introductory physics
at college, we would like to show one cxample which has been
originally prepared for non-sclence major students. This might
strongly point out the problems to which we are facing in teach-
ing physics today.

An Introductory Physics for Non-Science major Students

1. Preface

What is physics?, physical laws, sclentific method in

physics. .
The first step of a spiral approach to "what physics is all

about."
2, Galileo and Motion of the Falling Body

Aristotle's natural philosophy, restrictions in the ancient
science, Galileo's method and the motion of falling bodies,
principle of inertia, predietion and proof (experimentsl
test ), idealizing and spproximation.

3. Newton's Law of Motion

The second law of motion, force and mass, the fundamental
equation and the law of causality, premises of Newton's
dynamics,

I, Basic Motionsg

1) Falling body: gravitesionsl mass and inertial mass, the
meaning of the constant value of g. free falling body,
motion of a Falling body with vesistance, parsholic
motion, motion of an electron in an electric field,
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5} Circular motion: centripetal force, imaginary artificial
satellite, motion of a charged particle in a magnetic
field

3) Simple harwonic motion: simple pendulum, vibration of
a spring (Demonstrations & loop films) {student's ex-
periment )

5. Universal law of gravity

The process of prograssing from Kepler law to Newton law,
Newton as a human beeing, inverse squsre ow, triumphs and
limitation of the law. (History of physies, mindcomputor,
physical meaning of the solving of a differential equation,
loop films)

6. Cosmic velocity and ionization energy

Kinetic energy, potential energy, escape velocity, Coulomb
1law, concept of the field, ionization energy.

{(Meaning of the procedure of integration, physics eas the
exact science) :

7, Processes of understanding (recognition) about Nature

Process of inereasing of the reliability for physical laws,
trial and error method, induction, deduction and revolving,
confronting a predition with the experimental result, three
steps of the processes of understanding aboul nature.
(phenomenalism, substantislism, essentialism)

(The original guestion "what is physics?", "what is the
scientific method?" will be considered at the hase of
Mewton physics.)

3, Molecular Motion of Gas

An application of Newton mechanices to a multiparticle system,
the first approximate calculation of pressre and the con-
ditions for the idesl gas, Boyle-Cherlies law, model and
approximate calcuvlation, method of successive approximabion
and real gas, Maxwell distribution of velocity, equiparti-
tlon of energy, statisticsl lew, irreversible phenomena.
{Probability snd statistics, model exp., computor exp.,

100p fiims)

Q. Wave Phenomena

Wave motion, superposition and phase {diffraction and inter-
ference), resonsnce. (Mechanical vibration, sound, light,
electromagnetic wave, X-rays, electron wave) {Demonstrations
and student's experiment)

10. The Theory of Relativity I
Relativity of motion, Mickelson-Moley' exp., Einstein's
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idea and the premises, Feynman' celock, delay of time and
contraction of length, relativistic mass, equivalence of
cnergy and mass,

11.. The Theory of Relativity II

Relativity of the field of aravity and the accelerated
system, gravitational red shift, prediction and test of the
delsy or gain of time during the world round trip.

12. The structure (System) of Physics and Modern Physics

Limitations of classic physics.

13. Route to Quantum Theory

Thermol radiation and classie theory, energy ouants snd
Planck, photoelectric effect, specific heat of Bydrogen
gag, photon and Einstein,

1h. The Structure of the Atom

Process of discovery of electron, Thoson wodel of atom,
Rutherford's experiment of alpha particles scatiering and
the nuclear mode, Rutherford and Cavendish Laboratory, the
inadequancy of the Rutherford model of the atom and the
Bohr theory, the Bohr model and energy quanta, Bohr as a
human being. {Analogy and model, prediction and experiment~
al test)

- 15, Buantum Physics

Hatter waves, proof by the electron diffraction, dusl and
complementarity (Waves and particles), the uncertainty
principle, the fundamental idea of Schrodinger wave mechan-
ies, probability interpretation and observation, exclusion
principle and Pauli, causality in modern physics.

16, Today' Physics

iT.

The world of elementery particle (elementary particle and
the field, elementarity and complexity), material science,
so0lid state physics, nuclear physics, biophysics, cosmo-
physies.

Physics and Society

1) Physics and thought: Atomic theories, mechanical natural
viev, physics as one of human intellectual activities,

2) Physics and other sciences, and technology.

3) Physics and society: Physics in history, sociality of
science,
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I.

IT.

I1Y.

Iv.
V.
vVI.

k) Physics and human crestive: Physicisbes as human beings
intellectual curiosity, physles and humen nature, human
duties about science, purpose of physics education.

An exsmple of the curriculum of General Physics forr
science major students at the University of Tokyo 12

Mechanics

Operational definition of force {based upon elastic de-
formation})

Analytical treatment of motion

Free foll, uniform circular motion, simple harmonic

motion
Concept of momentum and energy (vesed upon conservation
law with especial reference to collision problem}
fAnalytical solution of simple dynamical problems, with
electrical analogy

Harmonic oscillator, forced oscillation and resonance,

-value, iransient phenomens, mechanical impedance,
rotation and precession of 8 top -

Vibration of distomic molecule

Coupled oscillator

Kepler's law and universal gravitation
Grovitational field and it's potentisl

Rutherford scattering

Wave along the. linear lattice

Reflection st boundaries {characteristic impedance}
Modes in wave guides

Relativity
Blectricity and Magnetism
Heal and Molecular Motion

Nuclear Atom and Elementary Particles

Molecules and Solids

{10 -semenster-hours)

15) Yoshinobu Kakiuchi; J. Phys. Edue. Soc, Jspan.

vol. 13 {1965} P.1
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The curriculum proposed Cor physics laboratory at educational
college. :

PHYSICS LABORATORY 1

This is a introductory physics laboratory for college stu-
dents. Ii has been originally prepared for those students who
are major in Science, Science-Mathematics and Physies, and 1%
will guide the student (o study sbout what physies is.

In this course, the student will be invited Lo do experi-
ments by themselves, and {o grasp the universal meaning of labor-
atory work through his thinking about how to plan the experi-
mental apparatus and how to do experiments.

Tt is expected for the student to f£ind what to do by him-
gelf when he meets some problem while he is studying. Through
these learning processes ond his own experiences, the student
can understand what physics is, how physicists do and what the
laws of physics are.

This course is organized Lo develop the students universal
understanding of physics by mesns of the spirel process. It is
recommended, however, that this introductory Physics Lab.I
should be opend for the student who intends to be teachers of
elementary schools, to be science teachers of secondary schools,
snd non physies as well as physics majors, because this course
has been designed Tor a wide spectrum of students,.

Physies is & fundamental subJect matter among the natural
sciences which human cregtures have been investigating and now
developing through the experiences concerned with nature. Tt
is the best respected, fastest growing, and at the same tine,
the most abstract netural science. Physies is also concerned
about investigeting universsl physical laws and their applica-
tions toward understanding nature.

Whot we can define with words as physics, however, is not
real physics, but a dead matter.. The true physics is alive and
we can find it in the state at which it is working and progress-
ing.

One might esk "what are physical laws all aboutt" It
should be useful, as the first step in answering it, to quote
the following lines illustrated vy Dr. R. Feynman who 1s an
American Nohel prize winner.
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The artists of the Renaissance said that man's maln concern
should be for man, and yet there are other things of
interest in the world. Even the ertists appreclate sunsets,
and the ocean waves, and the warch of the stars across the
heavens. There is then some reason to talk of other things
sometimes. As we look into these things we get an aesthetice
pleasure from them directly on observation. There is also a
rhythm end & pattern between the phenomena of nature which
is not spparent to the eye, but only to the cye of analysis;
and it is these rhythms and patterns which we call Physicel
Laws,

Thinking of physical laws, we may notics that physies is
the subject matter which is concerned with human nature and
physical phenomena in nature and which is also found upen phi-
josophy. Then, why do we teach physics to the students? This
question is worthwhile enough to think about because students
can be stimulated to study it after realizing the purpose of
learning physics, sc too the teacher for teaching. 1t is hard
to put the purpose in a few lines, however, we can say lhat we
need it for human beinge in this modern social society in which
we make our owe life, and that we must understand aboul nature
which we, himaankind, live in and with,

Ag an absolut demand of society, physics can be called a
required culture for modern humanily, especially for those who
will live in the next generation. Particularly, the scientific
method, trisl and error method, by vhich we have got a lot of
knowledge about physical nature, should be respected as well the
geientific attiltude of appreciation of nature. In other words,
teaching physics has an important meaning for humanity in this
modern world today.

With this point of wview, we can mention the following
educational objectives for teaching physics or teaching science.
They aim to enable the student
1} to know the fundamental facts and principles of physics,

2} to possess the abilities and skill to engage in the processes
of science,

3} to understand the investigative nature of science,

4} to have a sclentific sttitude gbout and sppreciation of
physicist, physics, and the consequences of physics that
stem form adequate understandings.

In order to meet these oblectlives, it is necessary to
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improve the method of teaching physics, so called creative teach-
ing or investigetive learning, should be explored and be devel-
oped. Dearning through exploring nabure.means Leaching through
exploring at the same time, and we sare sure that only this will
be able to stimulate the students to be interested in physics

and that this will guide the student to understand what physies
is.

Tor the improvement of teaching physics, the followving
method and processes are important things, especially for an
introductory course in physics, like Physics Laboratory I,

Each experiment in the course should be presented to chal-
lenge students as well as to be understcod by thewm comprehensive-
ly. If teachers present the demonstrations and the questions in
such appropriate weys that invite the students to want strongly
to find out something by thewmselves, the session will turn oul
to be worthwhile enough to study physics.

It should be noticed that the most important thing is the
scienbific attitude, other than the knowledge. To memorize lavs
and formulas in physics is not the right way for studying. Our
brains are not storages for such things, as many people have
already renlioned.

The students may learn what the domains of physics are,
however, these demains of knowledge will not retain their inter-
est, and after their final examination they will quickly forget
all they learned, for physics itself has remain unfamiliar %o
them. Rven if some knowledge of physics has remained in their
"storages”, it wmay not work effectively, since it is Just knov-
ledge.

The importent thing for the students is not to get physical
laws, but to have experiences of finding the way to get tham.
Only throvgh these experiences, can they understand physical
laws adeguately and properly. Moreover, this process of learn-
ing invites the students to be interested in physics, and the
students will be molivated to siuwdy more.

Psychologically, it means that intellectual curicusity
which human beings, fortunally enough, may have. Tt asks for
the students themselves to want to know when the proper driving
force, such suprising or wondering, acts upon them, After belng
motivated, the students will develop and continue their sction
by their desire, expectoncy and beleif, if the teachers motivatle
them toward the poal. Finally, as the result of the achievment,
the students may be pleased which will stimxiate them more o be

interested in physics.
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This is an educational process of teaching physics however,
there is another important meaning in this process that is the
seientific method. Originelly, the scienbific method was intro-
duced by CGalilei Gallleo. Instead of talking about this by
ourselves, it might be helpful for us to listen to what Harvart
Project Phvsice explains about CGalileo's method. That 1s,

Galileo's work on the motion of falling objects introduced
s new and significant method of doing scientific reacarch,
a method as applicable today es when Gelileo demonstrated
it. The basis of this procedure is a cycle, repeated as
often as necessary, entirely or in part, until a satis-
factory theory has emerged : General Observation - Hypoth~
esis * deduction from hypothesis or mathematical analysis
+ expermental test of deduction modification of hypothesis
in light of test, and sc forth.

This scientific method will be directly adapted in the
case of teaching physics, so called creating learning, you may
call this an operational learning. It is strongly recommended
in this course.

Phink of what you did when you got the idea of how to get
on & bieycle or how to swim. This was operational learning,
in a sense. The study of physics differs s little from the
example shown above. For studying physics, we have to think,
such as to predict or to deduce from the preductions instead of
Just to try to get on a bieycle and then to try again after
f81ling down. This is what we call trial and error method which
is the same precedure as the scientific method.

In this course ve are sincerely hoplng that the students
learn physics through thinking and doing experiments, 1n the
scientific way, by themselves, instead of "not thinking for
themselves, but only waiting to be taught."

A LA b A e St R

Each 10 sets of equipment ghould be provided for the following
items of student's experiment.

{The Experimental purposes and procedures are not reprinted
here, and only the items of experiment are presented as follows. )

A.'Introductory Experiment
Bxp. 1 Spring and weight

G, Precision ol Measurements
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Gxp. 2 Measurements of length
Exp. 3 Determinstion of density of & given materisl
Bxp. " Measurement of time intervals

¢, Natural Phenomena I

Exp. 5 Falling object
Exp. 6 Simple pendulum

. What is Physical Law?

Lxp. T Newton's second law

Exp. 8§ Circulsr motion and cetripetal forece

Exp. 9 Conservation of momentum

Exp. 10 Conservation of energy

Exp. 11 Simple harmonic motio and vibrating spring

Exp. 12 Boyle's law

Exp, 13 Charles' law

Bxp. 14 Coulomb's law

Exp. 15 Intensity of illumination and inverse.-square law

E. Natural Phenomena [T

Exp. 16 Refraction of light

Bup. 17T Young's experiment, diffraction and interference
Exp. 18 Resonance

Exp. 19 Lines of electric field

Exp. 20 Determination of a molecular size

Lxp. 21 Statistical phenomens

PHYSICS LABORATORY TIX

This is an intermediste course for physics laboratory.
The guiding philosophy is the same as that of the Physics Labor--
atory I, however, the teasching process is rather different firom
the former, in which the students study a certain item of ex-
periments simultancously even though they are divided into 10
groups. In this course, the students may be organized into 10
groups, each of which may be formed by 2 or 3 students, and
each group may work on different experimental items according
to the availahble number of spparatus.

Throughout this course, however, the students are invited
to try to study by themselves, and not to wait to be taught by
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the teacher all the time. The teacher is always ready to discuss
provlems which the student may come across while he is doing his
experiment., In other words, it is very important that the gei~
entific attitude which means to ask about nature, either directly
or indirectly, should be considered seriously in science educa~
tion today. The student should get accustomed to practicing the
trial and error method and he should think deeply on his academic
problem of his experiment. In order (o stimulate to develop this
agttitude, the discussion between the teacher and the students 3is
necessary as often a8 pogsible, during the session as well as

out of the class. This is useful for the educationsl) deedback

at the same time, so that the teacher may find new ideas to im-
prove his teaching.

Certainly some experimental techniques are required in this
course, 5o the students can get used Lo handling various instru-
ments and eguipment. This is necessary because the students who
are majoring in physics are supposed to take this course. In
the future, they surely shall meet new equipment and apparatus
which is unknown to them. Moreover, they may need to produce
some up~to-date educational apparatus by themselves for o hetter
teaching, when they teach their own classes some day.

This course is, therefore, orgenized for a double purpose.
One is for the educational teaching process and the other is for
experimental techniques. Therefore, you may find in this note,
some traditional experimental items aimed to get experimental
techniques as well as some new ones conducted by the educational
process aimed to develop the student' scientific attitude ang
then to stimulate his idea about how to study.

Since we have only limited time for preparing this note,
hovever, the experimental items and some equipment needed and
references are only listed here. It is our hope that the more
detailed explanation which we have discussed during the last few
months, will be added in the future, and then this may improve
our education of physics if only step by step.

Ixp. 1 How to use electric meters and other instruments

Ixp. 2 Stroboscopic photography end analysis of the simple
harmonic motion

Exp. 3 Two dimentionsl collision

txp. b Torsion balance
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5  Calorimeter and specific heat
6  Thermocouple and calibration
Exp. T Determination of the value of J
8 Spectometer and measurement of refractive index
9 Newtlon ring

Exp. 10 Wave mochine experiment

Exp. 11 Gtanding wave of a string

Exp. 12 Linear potentiometer and Olm's law

Exp. 13 Sensitivity of a galvanometer and ils spplication to
voltmeter and smmeter

Bxp. 1b Rlectromotive foxrce and the inner resistance of a dry
cell

Exp. 15 fPemperature coefficient of a melal wire and Wheatslone
bridge

Exp. 16 Capacitance of a condenser

Bxp. 17 Magnetic field due o electric current and tangent
galvanometer

Exp. 18 Magnetic field and current balance
Exp. 19 AC Circuit

Fxp. 20 Lissajous' figure and oscilloscope

PHYSTCS LABORATORY ITX

This is an advanced physics laboratory course for physics
major students at the College for Bducation. Here only experi-
menial items are presented as a list becsuse of the shortage of
prepering peried. More discussion should be made, however, the
contents, some of which we have discussed, are educational ones
and include up-to-date topics which extend to modern physics.
For this resason, the students may be stimulated to be interested
in studying them by themselves and discussing them with the
teacher. As we have already mentioned, studying physics does
not mean to memorize knowledge, which is growing every munute,
but to grasp a universal idea about what physics is and to learn
how to think.
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With this point of view, it is particulary imvortant that
modern physies, such as guantum physics, statistical physies,
solid state physics and high energy physics, should be taught by
an up-to-date method of tesching. Ctherwise, the student shall
not understend it properly. ‘There is a necesgity for modern
physics to be taught as the experimentsl physices as well as the
theoriticel Physics at the same time. This is why phys. Lab, ITI
covers a large ares of modern physics., The advanced course
should cover electronics, material science, such as solid state
physics, as well as atomic physics or nuclear physics. Une
fortunately, the later needs very expensive modern apparatus.
1t is becomeing popular, however, to employ computer experiments
or model experiments instead of real ones, Film experiments is
another method. Those experiments are worthwhile studying ns
the first step to the modern physics. They should be considered
at our educational situation today.

One can pick up about half the items among the following
according to the situation. The rest may be reserved for re-
search work.

For physies Laboratory IIT in the near future, it is recom-
mended to provide moder equipment, such as x-ray diffraction
apparatus, superscope which is the simplest type of electron
wicroscope, several accurate elecironic imstruments, such as
degital ones and a table type minicomputor which is not very
expensive nowadays. At the same time some experimental parts
and materials are required to be ready to use. The equipment
and cxperimental materials can he used both for student's ex-—
periments and for teacher's research which is necessary for
instructors working at College or University which are institutes
where both educstion and research work are the main porpuseg for
their exsistence.

For a better education ai collemge level for the students
who intend to be physics teachers, it is necessary to provide
more courses as follows:

1) Research vork on physics or physics education
1) Teaching Physics

~ Those are strongly recommended for teacher training educa~-
tlon todey. This matter will be discussed by us in another
paper later, g

Exp. 1 Diode tube
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Exp, 2 Bemiconductor and diode
Txp. 3 Transistor
Exp. 4  Rectification
5  Amplification
Exp. 6 Thermistor and photo deteckor
T  Resonance of LCR circuit
Exp. 8 Transient phenomens
Q9 Blectromagnetic wave
Exp. 10 Measurement of e/m of an electron
Exp. 11 Millican's experiment
Exp. 12 Photo effect and Planck' constant
Bxp. 13 X-rays and Laue spot
Exp. 14 Frank-Hertz's experiment
fxp. 15 Rediocactivity and Geiger counter
Exp, 16 Model experiment for decay phenomena
Exp. 17 Vacuum pump
Exp. 18 Model experiment for random walk

Exp. 19 Line spectrum and atomic siructure of hydrogen

RESEARCH WORK

This course may corresponds to Physies Laboratory IV, how-
ever, there are some reasons for why we have planed a different
course other than sn ordinary Physics Leboratory. The purpose
of this course is to allow students to become femiliar with
research careers in physicg itself or in teoching physics. The
course altso provides opportunities to the students for studying
by themselves and for discussing with the Leacher on academic
problems, It is particularly important for the educational
institutes such as College of Education to puide the students
to encourage creative thought, to develop self-organization and
to improve teaching process. These are functions which may be
worthwhile enough to vYe called by the word of education.
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In order to meet fruitful results in this course, the insti-
tute should providge a sound facility for work shop and for
physics library, so that the students who have original idea
shall be encouraged to build their own educational apparatus
and those who are rich in sclentific curiousity shall be stimu-
lated to grow their own ideas., Moreover, the students' actlvity
in this course may help the teacher in the fields of his teaching
in the physics laborastory coursesg and of his own research work,

Phis course is offered under supervision of anyone of
faculty members in the Pepartment of Physics sccording to the
topic picked up by the student. As examples, only few topics
in this course are listed as follows.

Some toples for research work
{The details are not vrinted here)
Ttem 1. Electromagnetic induction; Faraday's law
Ttem 7. TPemperature dependence of Sound Speed in air
Item 3. Twprovement of recording timer
Ttem . Producing of home-made Voltmeter

Ttem 5. Producing of high temperatuer cloud chamber {(diffusion
type)
Item 6. Statistical determination of diameter of a ball

Tton 7. Measurement of a force acting between two parallel
currents

Item 8. Doppler effect
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