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Preface

The sample instructiopal materials in this volume were Prodyced by participants at the Unesco Regional

Workshop on Population and Family Education held in Bangkok, Thailand, from 7 September to 7 October 197C

They have not been pypil-tested or elaborately revised, and should be considered sgmple first-draft
material usable for reference purposes by groups responSible for designing curricula in individual

countries.

The multi-dimensional relationghips between population growth, its possible consequences are so comp Lez,

and in many cases so little understood, that for particular countries some of the relationships indicatec

- in the instructional materials may be mon-existant or even the oppogite Of those indicated. Great care

will have to be taken im utiligzing lhese draft materials in the production of epecific instructiongl

materials for individyal eountpies.

The contepts for which these sample draft instructional Materials were Written were selected by the
participants ﬁhemselves from the larger body of concepts they had develoPed during the preceding phases
of the Workshop, (See Finel Report of the Workshop), 7
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Iype of instructional materjal: Teachers' Guide

Subject: Home Economics (Unit: Nutrition)
Age group/level: Secondary (Lower)

“Under-nutrition is an,impé;ﬁantlﬁrpﬁlem in Thailand

To help pupils to comprehend that many people in Thailand are under—nﬂu?ishéd;ithat oné cause
. of under-nutrition is. ‘inadequate pfﬂﬁuétlﬂﬂ of food; that rapid population growth may vorsen
the prcblem Of under-nutrition. : :

)bjectives:

revious learnings: The concept of éaiarie requirements in nutrition.

_ — N = H - — — - i R —— — — A - - L - P e

Main topic | L Content ; _ ; Suggested activities | o Reference

+ Nutritional | Nutritional condition of persons. Help the pupils to 1. Nutrition text, by the sub-
ondition. v A Hasa p : tt 0 A
conditlon. 1.1 Eﬁtzsfaftary putritdonal recall these concepts comnittee of Nutpition E;u,!

P by asking questions cation in the National Nutri-
condition implies the consumption about thém ften CQ mittee scond editior
of a balanged diet (with adequate ' ‘iom Lommittee, second edi 10k
amounts of celories’, protein, ‘ .
v1tam1n5 and mlnerals) e : ~ ~ 2. Fburth IﬁﬂSEfﬂiﬁé Training

Mﬁtgrzgl on Foodg gnd Nu-
trision, Supervisery Unit,

1.2 One causé of unsatzsfaétﬂry S andary Dept
280 =T Dl

nutrition is an inadequate intake
of EalarleS, prét51n Vitamin and
minerals. (Another cause is ex~
cessive logs of these from the-
body).

1.3 Aﬂ'unsatisfactary nutritional
state may glve rise to sigms
(changes) in the body.




" Main topic

Content -

Buggested activities

Reference

2. .Under-
nourishment

1.4

:_Many pecple in; Thallgﬁd are uﬁdéfs.
noyrished.

2. l

T oyel ght 2

“jé‘Helminthclégie SUVey.:

‘there are many undeltgurished

Undernourishment is dque to an
inadequate intake of salories
(or to an excessive loss o+
calories)., One gigh of under-
nourishment. is found in body-

Methods used in asgéssing the -
nutritional.condition of the
pee?lé
- Clinical- surVEy ang déntal
survey.
- Dletary survey,
- Biochemical examifation.

Nutr;tlan surveyg shoy that

persons in Theiland, especially
in the Northeast region.

L L

1. Data which can: serve as’'a basis for

discussion are found in Table 10,
pages 137138 of the Nutrition Text.
(A summary on ﬂutrltlanal symptams
and signs is glVen in Table 11,
Pages 152-153 in <he Nutrition Text.)

Livide pupils into groups of two,

"Ask each” pair to study Table 10 for

about 30 minutés, You may have to
give frequent Pérsanal attention to
the pupils during this study period.
Finally, discuss the data w;th the
clags as a whole to brlng out the
Point that there 'are many under-
nourished pérsons in Thaliaga, espe-
claily Ln ‘the N@rtheast

& lecture -gn nutr;tiag prablems and
SEfveys 13 Thaliand ’

j'!

2. inv;te & ﬁgc+@r or nutr;tlan;st ‘to give

l

Nutrition
Text.



_.eMaiﬁ-tépiE,

Content

Suggested activities

3. Under-
nytrition,
Cayges of.

L, Under-
nNytrition
and popu-
lation.

There are many causes of under-
nutrition.

3.1 Shortage of food
- inadequste food production.
- insufficient nmoney.:

3.2 Lack of knowledge on nutprition
- failure to choosé nourishing
fouds.
= failure to Dreserve the nu-
tritional valuz of the
purchased f@adétuffz.

3.3 Unhealthy living ééﬂdztzgns
handicapped conditions.
disease.

poor Persgnal hyglenﬂ
lack of sanitation.

Food shortage is CDnnected with
the problem af pGPulatlﬂn growth.

b1 Thalland has one of the hlghéat
population growth rates in the
world,

eolumn 2,

'The'aﬂswer could?béi

. Have the pupils think about pos-

sible cuuses of the nutrition
problem end list these causes
into 3 categories as shown in
section 3,1, 3.2, 3.3.

. Ask the pupils whether any of

these categcries are connected
with the growth of population.

. Further discussion on

--Hcw is the size of the popula-
tion connected with the shor-
tage of foods?. -

Because
there are so many people to
share the food, so the food pro-
duction can become inadequate.

1. Collected lec-
tures on Family
Planning Family
Health Project,
Ministry of
Heglth, July
2513 (1970).

2. The Journal of
Soeial Sciences
Faculty of Peli-
tical Science,
Chulalongkorn
University, Vol,
VI, No. L, Qcto-
ber l969,



Main topic Content Suggestei activities ' | Reference

[xv]

. Have the pupils guess the total population at the present,
the past and the future, then show the tabulated data

i placed on a chart and expagéd row by row after each guess

of the students.

§ Estimated and projected total Papulat;an of Thailand . 3. Kasetsart Ecc-:

; L 1947-1976 nomic Report .
| N , : : ' _ No. 31, March
| : Years . Total papulat;cn 1959: page L.
f ! B (thausands) :
] ;
i | 1947 17,683
! ! 1950 19,461
i | 1955 22,981

o z 1960 27,133

C i 1965 . 32,007

N | 1970 37,50k
! g 1971 38,695

R _s 1972 39,926
: i 1973 k1,175
s i § 1974 k2,501
: : 1975 43,858
i i 1976 45,234

3. Further question could be: )

1 = As the population grows, what do we need more and more

: of, for maintaining the health of the peapis* The answer
sth;d inelude 'food!'. '




Main topic

Content

éﬂgéesﬁgd;gcﬁivitiés'

Referenc

h Further dlscussian $hould go aigng the idea that foods transfer to
energy and we. can. mepsure energy reqplrement in terms of calorie
_ reguirement. ‘There is a study on calorie requirement which shows
that the estimated total snnual calorie regulrements for the Thai !
pgpulatlcn would grow congiderably as shown in the lelQW1ng data. |

b, Kasetsa

Economic
Report

No. 30,
Mareh 1f
page 20

e e e
W T

Estlmated tatal annual calorie- requirements for the Thai
; p_pulat;cn lQST—lQTS ‘ L

Years Calorie regﬁ;remeﬂtij" Estimated

' (Billions of cal. )7f population
1957 17 Bsh_c 2} 562
1960 - 19,136.4 - 27,133 i
1962 - 20,466.9 29,016 !
1966 123,373.9 33,047
1970 26,585.5 37,50k
1971 a7,bh7.0 38,695
1976 3R, 088 5 b5, 23k

The teacher shauLd ask some questions to elicit answer from the i

pupils that rapid pgpulat1cn growth might worgen the problems of

undernutrition, e.g.:=.. ¢ ;

. = As ve already know, many people in Thailand are underngurlsheﬂ at:
‘the present time. Do you think this préblem might become worse

in the pyture if the population grows rapidly?

}

- What should we 'do.to solve such problem?. The answér should lead ta
the point that’ something may have to be done to glovw down the popu-
lation growth rate. The Govermnment of Thailand has recognized *
this. A National Policy on family planning came into effect from

March 17, 2513 (1970).




iﬁatién; i.;Is the following saylﬂg true? "In the water, there is figh, In thE‘field;-théréw
T is. rice, and we will never starve. ‘ - ’

Answer: It may have been true in the old days, bécause there were not soO many peggle to
., feed, Now, it's not alvays true, because there are so many people t0 share the
,.fish and the rice,, ThErE may be practically no’ fish 1in ‘polluted rlverg,

- 2. Do yau think ‘thet there is' plenty af raad in Thalland and no shortage of fnod?
* 7 'Why ‘do you think so? G - :

Answer: - No, there is shortage of effectively distributed food in Thailana Studies have
‘“‘SEQWn thet Thailand hes. a problem with undernutrition, one cause of which may be
& shortage of food or failure to-distribute food effeativély among all géctlgns
of the, pspulat;@n : _

3. It there is a prablem af 1nadequata praductlcn of food, what do you think might
worsen, the problem? Why do you thlﬂk go?

Anser: The rapld population growth might worsen the problem of inadequate preductlan of
foods. Even now we are facing this problem. If the Pepulatlcn grows faster than
the growth of food pr@ducticn the problem may worsen,

4. From the following data,

Year Estlmated calﬁrie réqﬂlrément EEtl@&tEd e ulatleﬂ

(Ellllans af calarles) thcusands
w0 egsese L 37,50k
1971 R o 38,695

(a) What is the ge:céntage 1ﬁcrease in the gstimated calarie requirement for 1971
over the eatimatéd calcrle requirement far 1976? )

-1 (b) Which rate is higher - the- Tate of papulﬂtluﬁ groWth or ‘the rate of inepease in
calorie requirement? - e :
Why is there. a differencé?




Ansgyer:

(a) The increase in estimated calorie requirement in per cemy, 7 i

= (2?_;14,47 0 | - 2D, 26 585 6) ]_DD = 3,24% , ' ’ S
26’585”6 | -

(b) Papulatiaﬁ'éféﬁth‘fgfg in pes

" Théspate’oTvealorie: requireénent ‘is
. 1East 'tWD PUI'PE!EEE, H@E].y

(1) Suppiy calorieg to the nev mguths that havg to be fed‘




Type of instructional materisl: Teacherg' Guide

Subject: Family Life Egucabion (Unit: _Food and nutrition)

Age group/level: Sesbndary (Migdle)

In Ce Centrsl Java the Protein inteke is inedequete; othey ﬁhlngs being
egual, a small family hgs & better chance of gefting an adETuate lntaka
‘ of pr@t51ﬂ than has a a 15I5§§£§P1l3 ) '

Qb;&gti?eg; To help pupils to relate protein intgke to fam;ly 5ize; ta glve Practice tg the. Pupils in
tabulatlﬁg data; to glve practise to the pupils in GEACHlaclng prateln intake uslﬂg foodtable
to give Practice to the ‘pupils in thinking out lines of. evldenee in support of a. hygcth551s

Previous léarnlngs The required protein for an gdult is gbout 1g. per kg tct- 1odV weisht: caleulatses
of calarle content of foodstuffs. L }g:_g . %g .y 731 ]f'y WElgh.;-EalGul&t;Qp

Procedures: (The {talicised sections re
—_— present . thé kinds-of motivating gnd st;mulatlng uestions, probl
or situstions which the teacher may generate in clags during discussions). : o problen

1.

Tavenese d;e% 1§§E§éit§ gglzzi ?i:cfsgsrdﬂzégh thi students' Partlclpatlan, the data for g typical Centypg:
} : m ei;

the column by calculating the ngues frg; fcadtggggs ? lntaké » and see that the pupil themselveg £ill up

Data and foodstuffs may be optained from the following:
- Soekamto, 8. Ilmy Gist, Djakarts, 1956,

- Directorgte Of Nutrition, Ministry of Health, Indpnesia Fegd Tables for Indonestia,
Djakarta, Ministry of Health 1968,




Common _diéﬁgrj[ pattern in Central Java

Grans of food per 50 kg. adult per day

@ 0 @ B e
Menu ‘Foodstuff Intake of Estimgted proteln intake

I DBreakfast o _

1. Coffee (sweet) = Water : 200 o - -

coffee 10 -

. o - Bugar ’ ' 12 o o -

2. Boiled sweet ‘sweet potato o 100 S L
potato ST - L

1T + III Noon and evening meals

1. Boiled or steamed o
rice mixed with - rice : : 200 . .1k
- cessave cEssaV‘E ' : 300 : -

2. Frléa drled flEh Salted dried fish 00" - o '1éf(anima1 Prgtéin): :
coconut oil 10 , - = o

3. Vegetable soup unripe’ jackfruit © . 200 - S ok
with CQC@nut mllk coconut milk , 200 6
1

b Sambﬂl tarasl . ... red Pep;ev chllll 20 o o
"xh(Chllll.PaStE:Wlth -téragl -.: 5 ‘H ; "

| 1 (gnimal protein)
sornented shrinp). g

—— . I ) - e _

TD'Ea;L L1

= -

e —— —

* Figu?es obtained from the foaatabie from the DePartmEnt cf Nutrltion of thE Mlnlstry gf {Ealih in
¥ C B
9




What is the egtimated typieal protein intake.of an.adult in Central Java?

(The pupils should add up the figufes in column b of the table to ‘get the answea Lo this question. The

gnswer {a %1 g. including 14 g, tnimal protein).

What do. you consider to be the p?@feiﬂ_réqﬁirgméﬁt of an adult man with 50 kg. b&dy,@eigﬁt?
(The pupils should recall from previous study that the protein requirement is abiout.l g. per kg, actusl
body weight. .On this basis, the protein requirement' is about 50 g./day for g 50-kg. adult men),

Ip the estimated protéin intake of the 50-kg, adult man in Central Java ddequate?

(No. It fells short of the requirement by about 9 g./day).

Is there:any gther way of Judging whether protein intake i8 adequate in Central Java?

(The pupils will probably think Of jllness due to protein deficiency. They might use vegue ternms: to
deseribe signs of protein deficiency)., o ' . : '
Protein deficiency is videspread in mbny pdrts of the world, particulariy in the tropics,

Kwashiorhor, g form of protein pelnutrition commonly occurring in infants and young children who have been
fed on” diet 1ow in protein and composed mainly of fooys rich in carboliydyetes, has beep recoghized in many
parts of the yorld, particularly in Africq, Indla, Indonesia, The main characteristics aye::retarded
growth and develobment, spathy and anorexia (no appetite), opdema, pellagroid skin lesions, alterations in
akin and hair pigmentgtion, fatty liver and diarrhoea.’ = ' I :

e e ot g e ol - e e L S T ,
Iregtment OF patients suffering from protein malnutrition is essentislly dietetic, .The proteinirich giet
ney consist of a mixture of skim milk and suitable forms of carbohydrite such as ripe banenas., ‘As 80on as
the digestlve functions will permit, return should be made Yo & well-balanced normel diet, suitable for

: | R T T e AR PR e

the ¢hild's age.
(Ilustrate yith bictures of petients suffering fxom protein deficiency) -

fy do dactore) think et Kusshiovion tnd hypoproteinoenie oedena axe due 4o protain deficiency?
@H?%PEhEPuP¥l?ﬂt°_Fh%?k of Lin®s of evidence such ad the following: the mutritional history of these
pat%egis EF?EQTﬁg.th§ lﬂéa,?FEtfthE¥,a3? deficient in-protein; déxamination of the blood serum shows & low
level of serup protein; feeding up these pabients with o high protein aiet ig of curative value,

LI . S ;1(3“




, 2. Other things béing equal, g small family has a better chance of getting an ?déqﬁaiﬁ"éfétéiﬂ |
intake than has g large family adult. . :

b&ss‘fﬁg kind of protein, vhethey animal or vegetgble, affect its nutritional value? N
(Animal protein is, generally speaking, of higher nutritive value than vegetable protein, ds showd by studi

of their amino acid composition or of their effects on the growth of animals fed on different P:gféiﬁs): '

What proportion of the dietary protein should be animal protein?

(Help the pupils to recall that it is recommended that sl least 30% of the dietary ﬁfé%eiﬁ'iﬁtakeéfi@ei=gt
least 15 g./day/adult, should be in the form of apimal protein and the remainder in the form of vegetable .’
protein), | ~ , ; e

Protein is'rglativ§Zy éxpgﬂsiuéi_ngt'us work out some figures for the cost of protein, .

Let us take meat ge.our source -of animal protein, What 18 the amowmnt of meat we should eat to get about
20 g. of animal protein? | T v S

What is- the cost @f!this?‘ |
(The market price is sbout 30 rupish per 100 g. meat).

Let us take tempe and rice a8 ouy sources of vegetable protein, What ig the amount of these foodstuffs
that ve should eat to get about 30 g. of veyetable protein? | |
(If the amowrt of rice a men €ats daily is 300 g. this yould give him apout 3 x 7 g. protein and 21 g, of
vegetable protein, The cost of 300 g. rice is Rp, 12, The gmount of tempe protein must be 30 g, - 21 g =
9 g As 100 g. of tempe containg approximately Loh vegeteble protein so the amount of tempe ve will eat is
9 . x 100 g. =22,5.g.) R _ | St .

40 _

What is the cost of thig? . ...

(The cost of 22.5 of tempe is ahgﬁt 5 ruéiah),

What i8 the total cost of eating enough protein? , S . N
(The total cost is about 30412 +5 = 47 yupiah per adult Per day, on the sbove calculation, or about 1410
rupiah per adult per month).

Q 1




If the family size is large - suppose it 15 equivalent to 5 adults - what would be the cost of eating

enough protein?
(5 x 1410 rupiah = 7050 rupish for the fgmlly per month),

Is this q lot of money? .
(The income of an ayerage famlly is abauﬁ 3000 fupl&h; This income has to be used to pay not ﬁnly for pro-
tein ;ntake but alze for the rest af the fcad and for all the sther family neéds such as hauslng, cl@th1n|

medical bills, school fee, ete,),

Other things bazng squaz mauld it bs easier fbr a small fhmtly or a large fhmtly to get an ngquate intake
of protein? o 1
(Obviously a small family).

Bafbrg you come back tomorrow to class, find out what foods were eaten today at hgmgg and hgu mueh in qugn-
tity and price. Find out how much protein was taken and how much it cost. _

(Note: The f@limrimg que‘istion may possibly hurt ‘the Susceptibilities of some Students. Do not ask the
 question if you feel that th;s ig the ca%e) . ' ,

How many members are there in ths jﬁmzly? Put d@wn on the bZaékb&afd compare the sizs @f fhg fbmzly,

the protein intake gnd the cost of the pp@tézn

(Ccncluﬁlcn - note; The expected conclusion iz that large families ﬂsuglly fare worse than small femilies
in pra‘téln mtake) _

Have yéu enough évzdsﬂéé to eome to this a&nclus&gn? , : o
(Probsbly not becaﬂse Gﬂlz" oné day 's méals ber family have been ;nvestj,gated - the EEInpling is ‘taa na_rraw)

How ean we mpmﬁé thé g@npzfmg? ' ‘ . o B . _
éWe 1)1537& to sample gver many days, becauge one daaf 8 fﬂad may be ﬂlfférent i‘roﬂl the fogti eaten -on other f,
ays).

Make an inyestigation for one week, one month, fbr many mgﬂths. zs 1t bgttgf to dﬂ thlg 1nv§5ﬁ$§at1ﬂn for.
one week, one month or mamy months?
(A record may be maintained in the class, The conclusions Eau;d now be rgj_ated to family size, for a weekf
data collection. The advantage of prelﬂngéd study is that the date becomes. more relidble for caleulating -
;vsr?.ges ete. On.the other hang. the ilSa&VEﬂtagé of Prolonged study 1s the labgu:- ‘1nvolved Cglj_egtmg thg
ata

12 ’

O




Assignment /Evaluation: 1, Wiy is it considered that the protein intake of the adult in Central Java .
1naﬂequate'7

2, Which ereas of Central Java gre Khown to have many cages of 111ress fram
prate;n deficiency?

3, Usiﬁg the foodtables calculate the protein content of:
200 g. meat; 75 g. shrimps; 250 £. Chinese cgbbage;
300 g. fresh fish; 100 8 coconuts 4oo g. dry soya beans.

h Give sope examplss of fcgastuffs Wh;ch are rich in anlmal prateln and thgse'
which gre rich in Vegetablé pratéln .

5, Calculate the daily food budget for the pratelrl élone, for l+ students, living in
one apartment and eating adequatély so that their protein intake meets the recom-
mended gmounts; the average bodyweight Df the students is 60 kg.

Pyt a circle arDund your choice of &, b, ¢, or d.

o =" o — === —= e e, S —— S _ ) — _ -

6, The rEQulremEnt of prctéln for an adyult 0 55 per k%a bﬂdyweléht a
male is usuelly taken to be: 1,0g) " b
: 1 3 i 1] ] f o
1,3g. , ; ¢

1 Ej iton it :
sEH . d
7. Which of the following would you Cop. 30 g 8
sider to be the just adequate intake hD 'E
of Protein per day for.a healthy adult 50 g ¢
of 60 kg, bodyweight? 60 g. a
8 What minimum bercentage of the total 15 a
protein intake for an adult should pe 30 b
animal prcteln? ( 4o ¢




Answers to the questions:

1. The total protein intake is only Ul g, .
A 50 kg. adult male should have +50 g, protein.

2. Gunung Kidul, an@giri, Kebumen,

3. 200 8. meat c@ﬂtents C 2 x 22'g, = Lk g _protein
300 g. fresh fish contents 3 x 17 g. = 51 g "
75 8+ small shrimps contents 75 x 12g, = 10 g. -
e 100 -
100 g. cac@nut égntents 1x3g =3.5¢. "
200 g. Chinese cabbage cont, 2.5 x 1.8 = 4,5 4. 0
400 g+ soya beans contents . - 4 x 34 1 =136 4g. i

4. Meat, fish, gﬁrimgs;hegg,:a:e=r;eh,;n animai-prgtéin. Drieé_soya.beans, salted vater melon
seeds, roasted peanuts, are rich in Végetablé pTDtEin
.5+ If the choice of the studentg 15 meat the gnswer will be: }
hxd x. 60 B, 240 g. pratéln is needed for one day meal for the students.
100 g, meat contents 22 g, protein

‘the four students need EEQ!K 100 g. meat is 1090 g, meat
. 22
‘which is rownd 1.1 K. - L
The eost of 1.1 ]{g in Inﬂgnegla 13 abaut 1. lh I,P
300 =Rp. 330,

e —] ™
L] 2 o
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Type._ af 1nstructlgnal mgﬁggigls Teachers' Guide

Subject:-

E;DIOgy (Unlt‘ Fertll;ty)

Aze Er_;:up[lgve; Seeandﬂfy (Grade X)

Objectives:

/

Aversge size of family cap change rapidly

To teach thé above idea which is part of the 1arger idea that famlly size can be antrclled
Subsldlary abaectlvgg are! to Pvalié Practlce in uslng the statlstical concepts of sampling
and of the arithmetical mean: to provide practice.in ggking for relevant data. bEerE answering
questlﬁns3 to pfaVlde practlce in ﬂDtlglﬂg trends in data.

Previous learnings: Reprfduat1VE pha?é of g women's lifé, lasting about 30 yéars from the agé of about 15

Procedure:

years-to the-age of about 45 years; the tat‘EtlE&l concepts of Sampllng and- of thg arithmeti-
cal mean.

What 18 the 8ige of the fanily in CéJZaﬂ§ o
(The guestion is imprecise, Enﬁaurage pupils to ask you what is meant by "fam1ly size" and
vhether it is "actual family Ele or "ideal femily size" that you are after, and algo whether
you wish-to haye an sverage fipure.or the range of veriation. OSay that "family size” in the

. present context denctes the ayerage number of ¢lilden born to mothers* who have Come tO the

end Gf the repvadact;ve PhE;E gf *héﬁi 11Wﬁ5 that: ls n@thers wbc are abcut 45 years 2ld.

" M2ow the pUPils Lo make:some gu;s ES'lf ﬁhE* vigh, e.g. an average ramily slz? of h chlldren

6 children, Stc.).

How eqn we jﬁnd out the angwer to ths qﬂegﬁiﬁn - What 1s the average fﬁm%zy size zﬂ ngZaﬂ?
(Help the PUP‘1§ o reeoenlze that a Euﬁugy would have to be rade, by quStanralfe or by inter-

viey. Point out’ that 8 cauntry'ﬁ EEHEHE 15 ;n examplg *f guch a prccess ‘of nat;gneW1de iata Cailectlan)

I'm going to pTDuzdé you w1ﬁ7 8ome dﬁﬁa Ffrom a survey. This survey g gftgﬁgivg but nat a8 gm-f

tensive as in q census. DHZJ a. @amsz of hauvéh@7ds was vigited.

15



What do I méan by "sample”

(Help the Pugilg to recognize thal g "gemple" is & selected number of hgusehglds out of the total
unber of househplds in the country. Help them to recall that thEy have been da;ng "sampllng ‘each tlme
hey did an experilent - €.g. sampling of leaves in the exercise on photo-synthesis, sampling of saliva in
e exercise on an¥lase action, In the Stydy from vhich some data are to be cited in this lesson, a very'
omPlex process of Etratlfled “random gampllﬂg of hoyseholds was dope, The Prgceiure which need not-be
iscugsed with the pupils, is described 1n g chapter on methodology in Part 2 of the study, Abhayarathe,:
B.R, and Jayewardene, C.H.S. Pertility tﬁ§ﬁd3 in Csyléﬂ Calcmba 1957)

 Here now aré the data
) (Put the data dawﬂ on the blaekbaara in tabulgr fﬁrm as follows:

Igble Average fgmlll;éégégg§_ﬁhe Sguth West CDESt _j;ggxipﬂ;_ 9L¥(3ﬁ195'14 :

_ FI;;;year T Average Mugber of children born to movhers Who
_Period rea-‘l'heti thE age of 45 years during the stated period
19%0.LY - 6.2
194549 5.7
195054 | - 5.3
1925 =59 5.1
lgaéh _? e 1’ —— 5-2 - T ]

(The data afé from:- Abhayﬂfatné and Jayevardene, loe. eit pagé 225. ©Say' that you have dellberatEl

elected the South West Ccast Tather th&ﬂ gther areas, in order ta sho¥ that family glze seems to be chang
n the other areas, the trend is not go Clear. - The South West Coagt 15 an area of high hapulatlan déﬁ31ty -

ontaining over 500 persons per square mlle Ngt all regions with high population density in Ceylan, how-
ver, shov a reduction ;ﬂ fam;ly 5125 during th;s period),

. What is the Ergnd in avgragé family gize in the South Wést C@asﬁ region over the fif%ggﬂ yeaqr period?

(Ellclt the rggggﬂlticn that averége family size Bppears to have been more oy less pragrésslvély EE=
rE&E;ng over the lSayear period, Repeat.that the trend in other yegions 15 less cleal). :

What is the boint that I ‘intended making with the row of filgures?

(Average feily size is not & fixed guantity, It can change over a period of tlme = evel over & re-
atively short periog of time of a fey yeays. The change can be in the direction of s progressive decrease)

16
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Type of 1nstructlgnal materlal Teachers Guide

ﬁubqe2t¥ Biology (Unlt, Ecalagy/Papulgtlan Blglegy)

Age. *rgu'/level Secandary (Grade X)

o

_ Tne 1tallclséd gegtlans represeﬂt the Llnd% Df matlvatlng and stlmulatlng quest;cng, prgblems or .
gltu&tlgﬂs whigh the tgaeher may generate durlng ﬁlscuss;ans _

1. g_pulat;an blolagy and f;sh farmlng

(The purpesé of this: teaghlng sequence 1is to. g;ve some 1ndicat1cn of the. relevance Df papulatzan
*b%gzégy to o pract;cal matter llke flsh farmlng) : . ]

(The materlal is derivéd frgm - lelaz, T G. 1965 Qéﬁékishém&ﬁéﬁ:fiékgrglrégpurgséfgf‘CEQZgﬁ;:iif
ngéj: read at the 21st Annua,j_ Segslgn c:f the CAAS) g;;ﬁ;%nxg,__,_d,,,_:;ﬁ;%g.kguﬁsi S e e

Bea . e
(Sallne) ;;'1'.i

..o (Dbawa. figuwre on!the.board to..: .1 e Y
represent a coastal lagoon). Co e &Zﬁ/ SRR CﬂﬂnEEtlgn of Lagoon vith
NS sea (Drackish water)

phere {g ‘g mixed population.of fish .. . .ffi:us-=?i3ﬁ’f?ffa )s%feﬁ’?iii”i:}bi e

in the lagoon. Some of them belong to Species Sl 7T s e TIN
which qre. chavacteristic, of lagoons, Others | nl' s £ 7 me o)
have ggm& in fr@m the sed,. Qﬁd thé res# have - - e f“ix; ' f}%;;iﬁ*fﬁ%;;
come. ngng the sfreams which spen zntg tﬁs Zaggaﬁ; ' 'gijfg;; e é;s ﬁ?gggg‘

| T e o it N ctl ora

) ) “_.‘: » - ) . ) 7' ) . ' 7 .. - ! ) .- H ‘?‘h( . L s Cd : [ ) :

* Jow might thé population of fieh inicrease Gf’dggrEQSE? Lo j [ Streams (ffésh water)
. " S 0

(Elicit that the pnpulatlﬁn may increase from births and 1mmlgratign or 1ﬁtrstgtian by man,
and decrease from deaths and emigration or ca@turé) o

21T




Sand bave are frequently formed at the mouths of lagoons by wave aetion. ; The sand bars block the i
mouth of the lagoon. What might their effect be on the fish population in’ the lagoon? L S

(Recall that the lagoon fish consists of a resident population and immigrants from the sea and styésr
Sand bars stop immigration from the sea, They therefore tend to decrease the lagoon population, unless the.
imigrants are predatory species which prey upon the residents. (Generally speaking, the fish population .in-
crease when sand bars are removed and the connection between lagoon and sea widened, -Some types of fishing
treps and kreals also hinder immigration of fish from the sea into the lagoon. Prohibition of these would -
bend to inersase the fish population). . - S ' 3§

‘Clearing eand bars and other obstructions. between sea.and lagoon would allow immigration of fish f?ﬁﬁ
ea to lagoon. If the block is permanent, we ean gttll grow sea fish in the lagoon if we do some artificial
"inmigration” by putting suitable eea fish fry into the lagoon. Would you choose first order consumers. .

herbivores) or higher order consumers (carnivores) for introduction. into. the lagoon?:

(Help the pupils to recall the "energy pyramid" - 100 1bs., producers e.g. algae support about 10 1bs.
f herbivorous: fish which in turn support only about 1 1b, of carnivorous fish. If there were no carnivorou
'ish, the 10 1bs., of herbivores would remain, It is assumed here that the acceptability of herbivorous fish
8 human food -is .the same as that of carnivorous fish). P U 7

fia 07

But how can ve find out which herbivores from the sea willi grow well when introduced into brackish
ater? ' : Ve gl e b g TR _—

P .

BN

(An experimental study is necessery. The fry will heye to, be intr uced intd an ‘expérimental brackis
ater fam or lagoon and the yeild of the fish determined. The rebults of e;pegimeﬁ%s done &t the Experi-
ental & Demonstration Fish Ferm at Pitipane (near Negombo) have indicated thet herbivorous sea’fish which
re suitable for introduction. into lagoons as fish fry and fingerlings include milkfish (Chanos) and grey. |
ullet (Mugil), The milkfish breeds in the Gulf of Mannar and the fry can be collected in large numbers fror
ide pools Quring certain months, The fry potential st Mannar has been estimated at 400,000,000 per year.
rey mullet fry and fingerlings are also available in abundance) T : Ve

~+ (Some other bialagical.féctafs'in fish farming include: improving the food: supply fgrlthéffish,by-tﬁ
ddition of chemical and organic fertilizers; minizing predation by ceérnivorous species of fishes and other
nimals; prevention of over-fishing) ' g

o . | oo 18




P

2. Population balance in hookworms in the intestine Qf¥¢a§

The purpose of this teaching sequence is to serve as a reviev exercise cn population balance. It
alSG gives gcad Practice in interpreting data and fcrmulatlng hypcthgses

! (The material is drawn from:~ Sweet, W.C. 1925 Hookworm re-infection. Ceylon J. Sei (D),
1,129 - 140). :

What happens to the hookworms whon a hookworm patient is given worm treatment?

(The hookworms are killed, and they pass out in the faeces of the patient. The dead worms can be

recovered from the faeces. Praper treatment of the patient kills practically 100% of the worms. Hence it
is possible to estimate rather precisely the hookworm population that existed in the patlent‘s 1ntest1ne)

Suppgsg that we have made egg-counts in the fasces of the patient before he was treated.

' In maklng an- egg-count , a gram of- faeces 'is  veighed out, treated with a known volume of salt solutio
in order to extract the eggs which are then counted undesr the microscope. The egg-count is expressed as
the number.of . eges per: gram of -faeces). : ‘ e :

Suppose that the egg-count was 952 haﬁkmﬂrm ‘eggs per aram of faeces, and that 76 hookworms were.
vassed out after hookworm treatment. How many eggs came from each hookworm?

(Dn the average, it w;ll be 952/?6 or 12.5 eggs from each hﬁakwarm to each gram of faeces).

Studtég on th§3§ Ziﬂsg hav; enablgd bzalagtsts te gstzmaté ths sige af the p@pulatzaﬂ ﬂj’ha@kmaﬁwg
n ths gut from egg-counts alone,

Mf,) (The errors that may arlge fr@m varlatlnns /in the caﬁsistEﬁcy of faeees, ete., need not be discussed
iere : : ‘

Wﬁat szZ be thé gise’ @f the h@@kmarm pspulatzgn in the gu* a few days after proper hookworm .
;réatmgnt? :

@ractically,gerg).




A btalggagt did egg-counts 15 dayo after treatment and found that the average population giae was
tbout 6 worms in the inteatine.

(These few worms have apparently survived the treatmént The pgpulétiaﬁ size before treatment was,
infortunately, not estlmated but some ;ndlrect evidence suggests that it was about 75 worms per 1ntest1ne)

The btalagzat estimated the size of the haakw&rm pspulatzan in the gut in dzj?érgnt groups af people
ho had last received h@ﬂkﬁ@ﬁﬁ treatment one year ago, two years ago, aﬂd 80 on, st results were as follou

Average of 6 hookvorms in the gut 15 days aft;r treatment,
26 H i it l year n i
" " oM g e N
¥ " );g i ] it noe y i '
1 W5 " I T
] | i} 145 " 13 1 L {]
) i 55 .t nwoon it
1 ‘ i ) 73 7 '.l o '.i . i . H.

" ft i
. - n L |

"o "o [

0o —3 OwNn £

17 1] it

(Fach of these 8 groups cantalneﬂ 67—l5§ DErsSons. %t t?e results in a graph on the blackboard in
rder to show the plateau in the pcpulat;an number from ¢ bcu |

Commnent on the shape of the graph. = What is the size af the hookworm population as-tﬁs years pass b;

‘(The: hookworm: population in the .gut is practically il - ;mmedlately after treatment. It then increase:
ather rapidly in the first 3 years after. tfeammént and. then remains fairly steady, frgm abaut 3—7 years,
fter which it appears to ;nclease aga1n)

Congider the znztiaz rice Lﬂ p@puZai Lo ﬁuﬁbSPa 1n thé first 3 y?ﬂfs af%gr treatmért Eﬁat could it
o due to? = SR W T

(Direct the dlscu551an 50 that the following possibilities are Esﬂs;dered the few W@rms whlgh survive
he treatment have multiplied within the gut. Discard “his possibility by stating that worms are not known .
o multiply within the gut. New worms have come into the gut by res;nfectlan, Confirm the likelihood of
his possibility.. «If the itreated persons continue their old way-of.life - living amidst polluted, soil and
a1king bare-footed on these s0ils - re-infection is inevitable., Refer to the new worms as fresh 1mngraﬂﬁs-

[:R\lel another passlbll;ty, which need not be discussed in the class, is that ‘the ‘incresse 1n worm
DUz 18 & chance phenomenon, since the groups of persons who were studled were different - d;fferent
talal




in locality, age, etc. The majority of tlie egg-counts were made on tea estates and in towns and villages
between Kandy and Huvara Eliya, The difference in worm population size may be related to differences in
locality, etec., rather than to the number of years which have elapsed since treatment. - This possibility -
cannot be ruled out, on the available data, and:it indeed points to an imperfection in the .study. - However,
the shope of the graph is too orderly - a rise ard g platecu - to-be explicable on the 5asis of chance,
locality, ete.. The best explanotion for the orderly shape of the curve is that there czems to be a definit
relationship (and not a chance relationship) betwcen the size of the hoolworm population in the put and the
period that has elapsed after trectment ). L '
50 we think that the best explanatior. for the ri5ing phase of the hookworm population is that it is

due to tmiigration of new worms, ariging from ra-infection of the pevsons.

tiow consider the plateau. The hookiorr: porulation seems +to rematn fuirly steady in size. Iiat coulc
the platedu be due to? R -

srntion of new vorms has sto-ped. This is unlikely,

There is no evidence that ra=in ion stopd; ii,l—fision,conti:ugs but it is balanced by the death of old
vorms, Supposing the re-infection rate to be ebout 20 vorms per year, there would be 20 vorms at thy end-
of 1 year, 40 at 2 years and 60 ot 3 vears.  If the life rpan of the hockvorm is also 3 years, the 20 worms
that came in the lst year wowld die &t 3 vears, end the total population of live worms a% 3 years will be
L. At 4 years, the 20 new i igrants wotld he balanced by thr death of 20 worms that cume in the 2nd year,
and the population therefore remaing at Lo, : A ' - S S

(Cohsider the following psorsibilities

.. khe plateau therefore gives us indirect =widence that ihe duration of life of the adult hookwomi ie
bout 3 years.. . . . o e S : - = S : :
(Sweet's own Judgement was as follows: “Ifrom the nature of the curves of re-infection, it would seem
robable “that the average length of life of the adult hookworm is between 2 and 5 years. This theoretical
stimate requires confirmation, of course, but the data here presented indicate that the veriod of 10 years
1sually given for the length of life of the adult hookworm is considerably too long).

l'hat happens to the worm population curve after 7 years?
(The data are scenty, but the curve seems to rise).
21
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If this later inorease in worm population is a redl one, what could it be due to?

(Consider two possibilities: old worms live longer. This does not sound plausible. R;—lnféctlﬂl
(1mmlgratlcn) rate increases. Perhaps soil pollution slowly builds up, so that re-infection inereases. Thic
will presumably go on until the -o0ld balance which was present before treatment - 75 worms. Per person - is
énce again reached).

(The following remarks by Sweet on population balance are meant here to be background material
for the teacher:

"On theoretical grounds one would expect, in the untreated population of a non-sanitated distrioct
that the various factors concerned in the praductian of hookworm infection intensity rates would tend to
Equallze and that the average 1ntensity rate would consequently maintain a level. Some of the factors con-
cerned in malntalﬂlng this level would be the amount of faecal material deposited on the soil, the number of
lookworm eggs in such faeces, the number of eggs which hatch and develop into adult larvae, the hatits of
the people in regard. to shaes work, etc.,, and the length of life of the adult hookworm. These factors woul
send to equalize and produce a level of infection intensity vhich would he maintained. If this were not tru
he infection intenslty would become so great that the re=ople would ultimately die off., ~ Any influence which
listurbed the relations of these factars would produce s new level in the course of time. Examples of such’

.nfluences would be the Prcv1s;an and use, of sanitary latrines, or mass treatment of a pa:t or all of the
opulation.

The treatment cf such a population would suddenly enormously reduce the number @f eggs in the
aecal material reaching the soil and so disturb the equilibrium. The sudden drop in the number of worms
apable of producing eggs to lnfect the soil would so re-arrange the proportions between the factors main-
aining the level of infection that & new level would be created. This new level would seem to be maintainec
or about seven years after the date of treatment. The over-coming of this level would be gradusl and the

nd result would be a new.level, lower than the old untreated level, to which both the untreated and treated
ould slawly ccnfarm,ﬁ) . . S i v




Type of instructional material: Teachers' Guide

Y e

Subject: Biology (Unit: Reproductive system)
Age group: Secondary (Upper) '

Safety at childbirth

Main objectives: To help pupils know that the risk of death at childbirth is greater to a mother who glread
has several children as compared with the risk of death at ehildbirth to a mother who has
only 1 or 2 children.. To help the pupils know thet. thé safest age for children from the

point of view of maternal mortality is the age of 20-2k years.

Subsidiary objectives: To help pupils recognize that data are required before some questions can be an-
swered; to help pupils develop skills in interpreting tabulated data.

Procedures: - The italicised. sections represent the kinds of motivating and stiﬁuiating questions, pro-
' blems and situations which the teacher may generate in class during discussions.

Relation between maternal mortality rate and order of childbirth.

[

" What is meant by maternal mortality? : S |
' - (This is a recall question. .Maternal mortality means the death of mother associated with
childbirth). 7 .
What is meant by maternal mortality rate?

(The pupils should recell that the maternal mortality rate is the number of mothers who died
gt childbirth during a given year for every 1000 mothers who were at childbirth during the same year).

Do ymu think that mateymal mortality raté is velated to the number of children which a
mother has had earlier? '

(Help the pupils to recognize that.this question.cannot-be ansvered without locking at the
relevant data). ' B o

I have here some data bearing on this question. .

(Data from Medical College, National Taiwan University, 1958-67).
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Put the following teble on the blackboard: e T A

Maternal mg;talitkﬁr§te byrérder of cpildbirt§

Order of childbirth Maternal mortality rate

i

1 L e

IO

— W
LA gl g
O = 3R

O LM [+
Lo
P ]
P ]

7-9 10.56

When is the materngl mortality rate the lowest as related to nymber of ehildbirth?

‘(The data suggest’that the 2nd childbirth is the one that is @ssociatel with lowest maternal mortalit
ate). e T D v CD R T Do R

Do you notice any trend in the materndl mortality rate in' velation ‘to tkeéardgé»af childbirth from
he above data? L -
. (The trend is that the maternal mortality rate increases progressively after the "2nd childbirth. At

he 4th childbirth the haternal mortality rate is almost 3 times as high as the maternal mortality rate at
he 2nd childbirth). e

. T

.2+ Relation between maternalumprtaligy;:ape:gg&-métﬁgr's,agé{ e

' Is maternal m&ﬁiality'?él&ﬁsi'ié'%héumatkéf's;agézﬁi the time @frékgldﬁirth?
(Have the pupils recognize. that without data it can be .only guess work), .-

Here-are some data from the same souree as before. BRI S s B

R S s e e e e e

he




Maternel nortality rate by age group

Mother's age group in years Maternal mortality rate

20-24 : 2.28
25-29 B 2.85
30-3k b.31
35-39 - ; 9.36
Lo and over 21.49

In which age group is the maternal mortality rate highest? . .

(In the age group of 4O years and over).

What ie the relationship between mother's age and maternal mortality rate? = . .

(The maternal mortality rate is lowest in the 20-24 yeer age group. In the older age groups maternal
nortelity rate rises progressively with age). L : o ' '

What is the maternal mortality rate of mothers under 20 years of age? , ! ‘ _

(Thé question cannot be answered from the above data. ' You mey say however that other series of data
riave shown that the maternal mortality rate is higher for the under 20 year age group than it is for 20-24
rear age group). C B ) Sl '

Summarize the main concepts by asking recall questions sueh:as:

_ Which childbirth seems to be the safest feom the point of view of maternal mortality? (The 2nd child-

birth). Which age seems to be safest for the mother to have her child from the point of view of maternal
nortality? (The 20-24 year age group).

\asignment /Eveluation:

i - They scan be recall questions such as: What do you understand by the ?erm'“ﬁatéfﬂaiVmartality"? What
is meant by the terms "maternal mortality rate"? What age group is the safest for childbirth from the point
of view of maternal mortality? ' _ . o - :

Or cﬁmgr§héﬁsigg questions such as: Vhat is the relationship between the number of childbirth and
naternal mortality rate? How much greater are the maternal mortality rate for 4th childbirth and over as
rompared y;thrthérmaternal mortality rate at the 2nd childbirth? Compere the age group of 20-24 years with
sge group of 35239 years and over, regarding maternal mortality rate? R . :

Or more complex questions such as: Is it necessary to see more data on this sﬁbject? Give reasons
for vour answer. fés :
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Type of instructionsl material: Teachers' Guide
Subject: Biology (Unit: Human fertility) N
Age group/level: Secondary (Upper)

The pattern of human fertility can change.
Objective: To help pupils know that human fertility patierns can change, and to suggest to them that such
- changes can be voluntarily controlled. . : :

Subsidiary aims include: giving pupils practice in the construction of & table of data, in-
cluding the verbalization of a heading for the table; giving pupils practice ih comparing data .for groups
containing different numbers of subjects, by expressing the data in terms of 'per 100 subjects'; giving
pupils practice in interpreting tabulated data. ) B o :

Previous learnings: The reproductive period of a-woman's life is confined to about 30 years, from about age
' 15 to about age U5; 'Fertility' is distinet from 'fecundity'.

(The italicised sections represent the kinds of motivating and stimulating questions, pro-
blems, or situations which the teacher may generate in class during discussions).
- In today's exercise, suppose that.we have completed a survey. The purpose of the survey was to

study the fertility pattern of a certain region in Ceylon - the South West Coast.

What is meant Ly the term 'fertility'? - ‘

('Pertility' denotes the actual number of children a women bears during a given period of time,
'Fecundity' denotes the maximum number of children she could have borne during the same period of time. If
7 take the 30 years or so of ‘the reproductive period of a woman's life, from the age of, say, 15 years to
45 years, and if we find that she has borne 3 children during this period, her fertility is 3 children,
thereas her fecundity might have been, say, 15 children). - ' ’

: Suppose that we have visited many hundreds of households in the area and interviewed all the
larried women, say some 2,500 of them, in the avea.  We have asked them for their ages. _

' Let's put down a eolumn for these ages by. five-year age groups and a second columm giving the
wmber of women in each of these age-groups.

26 .
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(With the pupils’® co-operation, put down the columns on the blackboard. -They should loock like colum
1 and 2 in Table A, Try to get the pupils to verbalize the headings for the two columns. Don't put down
any other columns yet! Say that you are excluding the data for the age groups below 25 yéars and over 80
years because they are not of immediate interest to you. TABLE A IS AT THE END OF THIS UgE), e e

In reply to questions from us, the women have kindly told us how many children they bore and when
each child was born.

Here are the jigures we collected.

(Put up the rest »f the column headings as shown in Table A. Then write in the figires 392, 355 and
329 as shown in column _ of Table A, and ask —)

What'sé this 392 here?

(Elicit the understanding that the survey showed that the 327 mothers who were 25-2) years at tne tins
of the survey had given birth to 392 babies -when the 327 mothers had been 20-2l years old).

imat's the 355 and 399 here?

7 (The 284 mothers aged 30-34 years at the time of the survey had given birth to 355 “abies when these
28k mothers had been 20-24 years old. The 286 mothers aged 35-39 years at the time of the survey had given
birth to 329 babies when 286 mothers had been 20-24 years old).

Can we say that the woiien who ave now 35-3Y years old were less fertile than the wo.en who ave now
26-28 years old, when we compare their fertility figures jor the £0-24 year period of theis lives? It's
329 versus 392.

(Elicit the understanding that the numbers of yomen in the two groups are different, viz}_gaéiand 327
respectively. In order to compare the fertility of the groups, a correction should be made Jor this).

What correction shall we make?
(Ve may, for example, express the fertility gsAsé much per 100 women).

How, for the completed table.

(Give each pupil a copy of Teble B, SEE THE EWD OF THIS UNIT).
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- The Table has no héadlﬁg 4 table should have a. héﬂdiﬁg’ Zet’s devise a heading.

(Allow several minutes far the pupils to devise & heading. Then choose the best of them. A suitabl
heading might be: Fertility of women at dlfferent pérlads of th31r lives midmlgéD' Bouth West Coast of

Ceylon).

" Look horizontally along the rows of figures in columme 3 to 8. Do you notice a pattern? .

(Generally spesking, the figures in each horizontal row increase to a peak in column 4 or 5 and tlen
decrease progressively in columns 6 to 8).

What interpretation would you place on this pattern?.- .

(Fer*ility was maximal when the women were 25-29 years old or 30-3h years old. -After that; fertilit:
decreased markedly and was negligible after the age 45).

© - Why did fertility decline after age 367

(Elicit the récaéhitiaﬁAthat we cannot answer this question with the presént data alone. We can onl:
meke guesses. One possibility is that there is a true ;hysiological décrease of fertlllty. Another possi-
blllty is that the women may be valuntarlly avali;ng cancegtlﬂn)

wa Zaok vertzsaZZy up and dawn the s@lumﬁs. Look for a pgttgpn, if any

(Allow time for this., In columns 6, T and 8 the figures seem to -decrease from below upvgrds "In
calpmn.B, the éppésite is poss;bl; the casé. In calumns 4 and 5, there is no clear trend)

How would you 1ntgrpret the deeréaszng figurés as you ‘go up calumns 8, 7 and 6?

Eaast of Ceylan “to have ch;ldren after the age of 35 yearsi Anﬂther lnterpretatlan is that at: the tlme af
the survey, the older women supgased that they had their children at later j8ges’ “than was actually the case.
\, far-fetched interpreta%tion is that women over 35 years have recently heen 1oslng their facundlty)

Does this sugggst that fertility can be controlled?

(Yes, if the interpretation is accepted that it is becoming unfash;anable to have chlléren after the

P 28
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We have: left out of consideration ssﬂgPaZ mattefﬂ that éauld influence the reliability. @f the, data.
Can you mention. gome of them? o . , _

(For example: What was the sampling pracedure that was used in salectlng the hausehclds fcr the suxr
vey? What was the technique of interviewing? Did it minimize the chances of gettlnc false answers? How
reliable were the statements of age made by the women? How reliable were the memories of the women with re
gard to the ages 'at which children were ‘born to them?) ..

Assignment /Evelugtion:

1. Summarise our conclusions in a sentence or two, :

(FGT example: The data that have been presénted show that the fertility of mothers in-the 35-45
years age group has recently ‘been dEE33351ng ‘in the ‘South West Coast of Ceylen. The cause of the .decrease
is unknown, but one possibility is that it is becoming socially unfashionable for a mother to have children
after the age of 35 years).

2. The table below gives data for the fertility rates of women of various age groups in Ceylon and i
the Vavuniya District of Ceylon in 1960.

Age group Fertility rate of the stated age group

of women (years) (Mfumber of blrths per 1,000 women in the stated age grcup)
Geylan Vavun;ya District
15 and under 20 68 267
20 and under 25 . 227 361
25 and under 30 262 , 396
30 and under 35 257 387 '
35 and under 40 155 197 r

40 and under L5 LYy S kg

(a) Give at least two reasons which might account’ for the relatively lower figure for the fertility
of-the age group 'l5 to under 20', :




i

(For example: The proportion of married women in this age group may be low; reproductive maturity,

i.e. the ability to bear children, may not have been attained by all the women in this age~group; the vomes
in. this age-group may be practising contraception to a great extent).

(b) Which of these reasons do you consider to be the best? _
(The proportion of married women in.the age-group 'l5 and under 20 yéaIS' being low).
(c) Give at least two reasons which might account for the low figure for the fertility of the sge-
group '40 and under 45'. A .

(For example: A proportion of the women may have reached the age of physiolozical infertility; s
high proportion of women in this agesgroup may be practising voluntary restriction of conception).




TableA

Mimber of © ' Number of children born to the mothers when tﬁese. mothers were

Present age
of mothers.... .mothers in  ———————————————— — —— T
(years) the stated ~ 20.= 24 25:29 = 30-34 735239 Lo Lk b5 - b9,

©  ‘age-group ' years-old . years old years old . years old  years old years old

IC T ¢ (3) L) \

(5 (e (7) (8)

25 - 29 327 392
30 - 3b 284 355
35 - 39 286 329
Lo - Lk 182
45 - k9 189
50 - 54 160
55 - 59 103
60 - 6k 75
65 - 69 T2
0 -Th U3
7519 26

Source: fiﬁhayaratné,'-b-E.R- . and }Jéyewardéné;fgﬁgs. s Fsrtﬂ'z-t_y trends in Ggyigﬂéﬁaéé EE? 57 é@iémﬁég 1967
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Teble B

Number of children born to the mothers (per 100 mothers) when these

of mothers mothers in ... - motherswere: "~
(years’) the stated 20 - 24 25 - 29 30 -3k 35 -39 O -4k L5 -L9

age group years old years old . years old years old years old years old
(2) (3) (%) (5) (6) (1) (8)

Present age Number . of

25 - 29 327 © 120

30 - 34 28L 125 140

35 - 39 286 115 1ko 115

ko - bk 182 125 160 120 75

b5 - b9 189 100 15 130 70 20 0
50 - 5k 160 115 135 120 60 20 0"
55 - 59 | 103 8o 135 1o 85 Lo 5
60 - 64 75 95 145 130 90 45

65 - 69 T2 105 140 150 125 60 15
T0 - Th 43 85 135 140 120 60 15
B-M ... 2 50 . 135 . 185 110 70 S 10

urce:  Abhayaratne, O.E.R., and Jayewardene, C.H.S., Pertility trends in Ceylon, page 227, Colombo, 1967.
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Type of instructional material: Teachers' Guide

Subject: Mathematics (Unit: FElementary Statistics)

Age group/level: -Grade VIII

[ntroduction:

.- This unit is written with e view to.incorporating some population eleménts intc the-téaching of m
latics. As data on population can very easily .be put into tabular and’ graphic forms, it is‘hopéd that i
-his kind of data is included in the teaching of ‘elementary concepts of statistics, mathematics instruct
ould be more interesting and challenging to the pupils. Of course, this is not the only kind of data t
-eacher could use in teaching about tables, graphs, arithmetical mean, and so on. “The teacher might inc.
lata such as_those obtained from dice.throwing, counting the numbers of cars passing along a‘'main road o
ighway at specific intervals of time, counting specific colours of ‘différent'drésses worn by a set of p
luring a festivael day. Still, population data, as it concerns’ the punils themselves, might be a very in
ing source of material for the pupils to learn. . Moreover, it lends itself to small group discussions o
ortant probléms concerning human veings. It can provide relevance and realism to classroom mathematics
eaching. ' ‘ '

This unit is intended for-the lower secondary, Grade VIIT, level. . If the skills of.plotting grapl
ave -already been acquired, additional time may be given to discussions on the population problems. implic
n the data. If the elementary statistical coucepts including graphs are to be taught at this level, th:
nit might.be included along with other kinds of data. C ' T

The unit consists of eight lessons, starting, in Lesson 1, with the comparison of the number. of
hildren born alive to their mothers and the number of children which the pupils themselves expect to hai
hen they are adults. Later, the pupils collect data on.the population of, the locality and analyse the ¢
mong the operations inecluded are the construction of age/sex pyramids and the computation of dependency
hey will also compute the rate of natural increase of iLhe population of the country from data provided t
e teacher, ' : - "

In the teaching sequence the italicised sections represent thé;kinds_of_méfiiatiﬁg’and stiﬁulatigg
lestions, problems or situations, which the teacher may generate in class during discussion.
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Objective: To help the pupils become familiar with the construction of a frequenéj'tab;e using data on
o ~ family size. o

Procedures:

1. What determines the size of a family? 7
(The students may answer births, merriage, permanent visitors, ete, The purpose of this question
is.to begin focussing on data on the number of live children in different families).

Ei'Wh;t 18 ‘the number of children born alive to your mother?
(The students should also include any children who may have died since birth, in answering questio
1. Write the figures on the blackboard as the students answer., You will have a series of figures on the

blackboard, such as 4, 5, Ty 3,2, 9 vevvannand)s

.3, How many families ave there that have 4 chiliren each? & children each? 3 children each?
(Let the students count 4's, 5's for a few minutes).

Is it easy to find this from the list that we wrote on the blackboard? Could you think of any oth
vay of setting out those figures so that it would be easier to find the number of families with one child,
2 children, 3 children, ete.? - A S ' _

(Give some time for the students to think. If the students could come out with a method, represen-
it on the board and discuss the method of recording the data. If not, ask further quedtions such as the ons
riven below). ’ '

What is the biggest mumber of ehildren born alive to a mother?
(Write the number at the top of blackboard).

What is the smallest number of childven born alive to a mother?

- (Write the figure at the bottom of blackbosrd. Discuss with pupils about putting the data in a
-abular form, If necessary, suggest the following: BTN : -
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Number of children lly;ng of famllles havlng the number Frequency

(n) of ch;l&ren stated in Calumn 1 ()
8 1111 "
T Il 11 T
6 Il Il 10
5 I3l ¥ 1 11
H I3l 111 8
3 I3l 11 T
2 1 1
1 1 1

=150

. (Introduce the idea of the "gate téchﬂiqﬁé of tallying in fives as shown in the table above, and the
' =' gign which denotes the sum of all the figures in the column). .

Does the table help us to tell quickly the numbers of famtlzes with different numbgrs af‘ehzldr§n§
(Tell the students thet this kind of table is celled a "frequency" table).

4, How many children £§ you expect to have when you will yourselves be the parents? _
(lee the students enough tine to thlﬂk and write the figures on the blackbaard. ‘ave students copy
hese in their worksheet), _

ssignment/Evalustion: Prepsre a frequency teble on the data you copied in the class.

‘Additional exercises of a similar kind may be given to the pupllsi These and the frequency tables
bove may be utilized for the next lesson. : -




Lesson 2 =

in computing the arithmetical

Objectivess To help the pupils understand the mode" and scqiire the skiil
- mean from given data or.from a frequency table. N

Erocedures:
1. (Write a pupil's frequency distribution, on. the blackboard).

What is th§~m§5ﬁ frequently occurring ygiﬁef?ﬁjﬁespset of the expected ﬁuméér‘ﬁf children?
What is th§425ast frequently ocourring value in respect of the expected mumber of childven?

What can we say by looking at the most frequently occurring value? :

(Many of you seem to have settled on having that number of children., Tell the pupils that the
most frequently occurring value is called the ‘mode’’. When there is a range, say U-6 children, the mig-
point of the range, 'i.e, 5 is usually taken as the "mode”., Circle the "mode" in the ‘table. . The occurrenc
of one or a few extremely high (or low) values has no effect on the mode), =~ = - - ==

" 2. How can we describe the characteristics, of. the group - here the . clase preference for a certain
number of children? - R I o o o ’
. ... (Here, pupils need to be reminded that the average (arithmetical mean) value represents the
central tendency" of the characteristics of, the whole, group, "Elicit from pupils the method of calculating

the average value. '

How can ve caloulate the total mumber of childven?

o (Multiply the number of children by the frequency. As'faruinsiéﬁéé, if theié;azezféur:resppnses;
ise. £ =L, to the category of 8 children, the total number of children in that category will be U x 8 = 3¢

hildren).

c

What.t8 the newt step to get the average? . . . . L
(Divide the total number of children by the total number of families, . This gives the average.

Complete the table with pupil participation, as shown below.
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No. of children Tallyingl S SN X
- (Xx)

32 Average (X) =x:Xf

= '_5;3

el (VIR WL~ e S T Y
o
b=l o O~ &

=f = 50 | mXf = 961

. Tell the pupils what we call the average, "Arithmetical Mean", or simply "Mean".  Mean is written
as X. The Mean 1s a measure of the Central Tendency. It is representative of thc measurement of a group
as a whole with respect to certain traits. The Arithmetic Mean should be thought of as.a computed value
and not.as a value which actually exists, - o ' : i

3. How does "Mean" help us to deseribe the chavacteristics of the group?

A i.. u

Assignment/Evaluation:

Mean &nd mode computation-on -the ‘other frequency. distributions. What does the mean indicate? .Give
possible reasons.
Additional. exercises of a similar kind may be given to-the pupils. .
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Lesson 3

Objective: To help pupils acquire the skill of constructing ﬁar-graphsiq T

Procedures: Data relevant to the daily lives:of the pupils may be put on the blackboard. Far example, the
profits made by a shopkeeper ﬂuring the week ; : , '

Sunday - Rs., 20 . Thursdey - Rs. 35
Monday - Rs. 10 Friday - Rs, 45
 Tuesday - Rs. 15 Saturdey - Rs. TS
Wednesday = 'Rs. 30 : ' ' ‘

2

How eculd we put the profits made by the shopkeeper in piétﬂﬁiaz form?

(Let the pupils depict the data in any piﬂtgrlal form of their choice. Discuss how accurately
the picture portrays the data., Lead to a "bar picture’ or Bar Graph with, in the example above, the profit
in the vertical axis as well as in the harlzantal axls)

Does the Bar Graph show how much prafit the skapkgepﬂﬁ made before 12 noon on Sunday?
(Lead puplls to realize that the values in a given interval are b31ng cans;dered and in the in-
terval abave the unit is one day and not haifsa—day or grgups o1 days.

: What are the advantages af‘puttzng data in the fbrm ef a Bar Graph?
(Elicit the ease of visualising the numerical data, and of seeing trends. The question as to
whether these trends vill be reyeated every week and what QEEI&tiQhS may be used to find out, may be

discussed).

What would Bar'Graphs for the data in Lessons 1, & look like?
(Asslst the pupils to draw the Bar Graphs, such as with the number of children on the. vertical
axis and the frequency of a family having the stated number of children on the horizontal axis).

Assignment/Evaluation:
Other data with population s;gniflcsnce such as the total population or the school go;ng popula-

tan in the country over 50 years against the census years, may be given, for pupils to depict in Bar Graph
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Lesson b4 .

Objectives: Ta help pupils acquire the skill of canstrurtlng line graphs using thL same uﬂltS of measure-
) ment, for the purpose of comparing different sets of data.

Procedures: What would happen to the Bar Graph picture if the thickness of the bars was gradually reduced?
I (Guide the pupils towards point representation, and function of axes (x, y). A brief explana-
tion with illustrations, about dependent and lndependent variableg -would be usefui)

How would the data used so- far-lock like i: line graph form?
(Some pupils could -draw the first frequency distributicn and some the secgnd w1th frequency a
.. number, of children as axes). .

In the fifst tma fbsqugﬂgy tabkes cﬂnszigréd in Lessans ;l_i 2, mhaﬁ were thé v&rzables?

paper ani w1th “the seme units on the axes)
What eampgrzsaﬂs may be made from the two line grgphs?
(Discuss wvarious statements vhich mey be made and supparted by the grgghs)

Asswgnment/EvaluatlEn -
~ .1, Other data relevant to gupulatlan, sueh as the fallaw1ng may be used to: draw 11ne graphs

Year P@pulatlgn (in m;lllens)

1650 545 K
1750 S 728

800 . . 906

1850 1,171

1900.. ... 1,608

1950 2,517 o
1958 “o. 2,803 LRV
196k 3,220 R
1970 . 3,584

1980 . ,",h 318

2, A similar discussion may be generated regarding questions, such as.when the papulatlgn-
growth was most (least) rapid, and how the line graph supports the statements made by pupils.

39
[Kc

wll Toxt Provided by ERIC




Lesaan.ﬁf

K.Dbfegtlve, To, help pupils develcp skills in callecting data on the popule
say, 200 families,

. Procedures:
“ T 1. What is the papulatzan situation in the ZQQQZifJ?

(Here, of . course, the pupils will have difflculty in' answering
of the question, hawever, is ta make an entry, with pupils" participatior

How can we find out ab@ut the pgpulattan gize of our Zaealzty=
(First, the boundery of the locality must ‘be decided. Then tc
go to each househgld in the locality, and collect the necessary data.’ Fec
grcups of two or three; according to the size of the class.. . Ass;gn a cer

3. We havé decided t6 go to dszérent hﬂusekelds t@ ‘eollect ds
to collect? :

(As students express their views, list:them on the blackbaard
such as: Who are the members of a family? Who re the members of a heus
number of persons in, the household; male or female, ages; relat;onshlp tc
Discuss how’ these various ditems may be placed. in a tabular: form. Settle.
shown below. .Finding the accurate age of persons may be a prablem in the

question that might be asked when- egiieet;ngzdata. - for. . example;: how. o
was born? How old were you when the event...... taak ‘place? etc),

Assignment/Evaluation: Visit the Héﬁééﬁélds ycu are’ assigned to ana c
Locality: _ fff Class: s
House No. N ) Wame of the 1nves
Total No. of persons llVlng in the house: Date:
List the person in serial order | T Sex 1| Age )

from the oldest to the youngest | Male or. female (réun&eﬂ to &éars)

Serial No. * (No name) A

¥ Dan't mént;an temparary v;s;tcrs 1n.the llst."

I he



levelop skills in collecting data on the population of a locality consisting of,

S.

ER T

?quZatiaﬂ situation in the dealzty T PN IR
2, the pupils will have dlfflculty in answering thls vague‘qu&stlgh The purpose
Ls to make an entry, with pupils' ‘participation, . into the subject of population).

out about the p@pulatzaﬁ size of our ‘locality? it

idary of the locality must ‘be ieeiiea ‘Then- ta answer the above guest;an we could
> locality, and collect the necessary ‘data. For'this, the :pupils may work in

‘arilng to the size f the class. Ass;gnra Eértalﬂ number .of ‘households to each grcup).

led te go to dszérént hauseh@lds t@ gallget data.u What kind af dﬁta are we going

ress their views, list them on the blackbcard If nécessary, ask leading questions,
rs af a famlly* Whg are the members Df a haugehald? erte an the blackboard -
Ltems may be placed in 8 tabular fcrm. Séttle on. a farmat 5@mewhat l;ke that
ccurate .age of persons may be a prablem in the v;llages. ‘Discuss the kinds of

d when-eollectingidata: - : for. ~example,-how old were you when your first son-

1 when the event....... took plaeé? ete).

Visit the hausehglds

you are a581gned to ahd collect data.

L Class: ' j?;
v Name of the investigating group:
song living in the hcuse* Date:
“order | Bex .frffi ' “Age | Relationship to head of the
ungest | Male or fema;e (raundéd to yEErs) ~ household
- visitors:inithé list, - oo e et
A
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Lesson 6

Objective: To help pupils construct a five year age-group table using the data collected in their own
' - locality. =

t

Procedures:

1. We have collected some data on the Eﬁapuzczti@ﬁ of .our Zégaiity We-now wish-toknow how many
persons theve are in various age groups. Should we put the data using one. year mi‘:@uals Qj" ﬁzgé’?

(Have pupils realize -that.setting out data. in.cne year intervals, will be & Get
them to express other age intervals, and discuss the mer;ts and demerits. If necessary,’ suggest S=year in.

tervals and have the class consider-it).. .-

2. How many five year intervals are thgrs going to be?
(AITLVE at a format somewhat simllar td the data analysis ‘sheet shown ‘bélaw,);.

Age group (yesrs) Tallying Frequency Percentage of t.he ‘total pr:pulatmn
T0& M T
~over - - F - — N ., o _
65-69 M o ) } - - -
-~ F . - -~ .
606k M o - o
. 7 | o . 7
55-59 M -
. r__ - .
50-54 M B T - )
T .
L5 k9 M . L o
ho-ky M ) -

___F I P e X . _
35-39 M ) Bl - I SUR -
F__ - o e

30-34 M - - )
r . R




Data analysis sheet (Cont'd)

Age graup (years) 1 Tallying Fréquenéy Percentage of the tatal papulatlan
: 25-29 G M-
i F _ - —ie }
’*ED—EH M - B ' o )
___F i _ _ e
15-19 M ) B
: F : . . _
10-14 M o s A ' }
) . Fo. e 4 - -
=9 M
- F R : . : _
0-4 M - o B -
F - — Y _ _ _

= =Cﬁmpij.eﬂ-by GI‘QU,P e e EE e iAi R . M =
. F

(Have éa!;‘h group ef pup;l.s whc Paftlﬂlpateﬂ in the survey as described in the prevmus lesson, work
on compiling a table for their own data).

3. Now, how can we put all the data. together?

(Have each group report the figures and add them. The teacher could put tHem on.the blackboard.
Let the pupils .fill up.a.deta sheet such as below), _

Assignment/Evaluation: .

" ke
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_Age group | Tallying | Frequemey | Percentege ..

T0-80
65-69
60-64
55-59
50~5k4
hs5-kLo
Qo;h&
35-39
30-3k4
25-29
20-24
15-19
10-1k
5-9
0=k

"@E"‘dE‘%‘ZW‘E‘ME“WEMMZWEMEWZ’%EW\E‘W‘ZWE‘M‘Z

Add a suitable title to the above table.




2. What is the percentsge of ‘females in the total population in your locality?
3. What is the ratio of males to females?

4, What percentage of the people in your locelity do you consider to be the productive population?

Lh




E;EQE;YES: ~To help pupils construct an age/sex pyfgmid; to assist théé"t@ calculate the dependency ratio.

EEEE@EiEEL A , .
(Tell the pupils that we cre ngﬂg to cgnstkuc+ an aqa/é?f pd?@ﬂld; It is a speeial kind of bar
raph. The pyramlﬂ reorganiscs the bors by repzes;ntlﬁg __L men en- uﬁb gide und all wemen c¢a the other sids-
f the page. The format of the graﬂh ig 1vEn belar : . - :

Agé graup . _ ,-i: : , Male - _'” o < '~ Female

70 & above
65-69 . -
60-64
95-59
5054
L5-49
Lo-Lb4
35-39
30-3h . e : R
25.29 Ll T
Sonoh . S
15-19 *
10-1k
5-9
0-h ' ' 1
! 10 9 8 7 6 54 3.2..1..0.1..2.3 b 5.6 7 8 9 10

percentage
(Have the students write all the age groups and percentages on the squared peper. Let them construct
he —5—id individually).
[:R\}:zt are a&bantagés of setting out data in the form of a pyramid?

[Aruntoxt provided by Exic

(Lt shows clearly the age and sex structure of a papulatiaﬁ).




.2. What is meant by "Productive” p@pulat%an?
" (People of working age group, i.e. generally 15-60 years). Refer to certain wesknesses of this
definition, For example, children under 15 and old persons over 60 may be active in producing food, etc.
whlie some persans in the 15-60 age grcup may be non-productive). ,

What is mgmt; by ths nén—praduetwez papulaﬁwrz? . ' : _

(People under the age of 15 and above the age of 60. -Introduce the term "Dependency Ratio'. This
is the ratio of nan=Praduct;ve population to the productive popu;atlnn. It is calculated by adding the per-
centages of population under the age of 15 and above thc age of 60, dividing this sum by the percentage of
population within the age range of 15-60, and then muitiplylng by lDO, The hlgher the §3pend=ncy ratiog, th
greater is the burden on the population.of working age group to support the "nen-productive" papu;atlcn),

What sorts of things do we need to calculate dependency ratio? 7
, (The percentage of children under 15 years of age; the percentage of persons over 60 years of age;
and the percentage of persons aged 15-60). C

Could you put that in the form of a table?
(The table will look like: : -

Age gréups in percentagea | Dependency ratio

0-14 | 15-59 6@ +




Assignment/Evaluation:

1. Construct an age-sex pyremid using the data given below:

Age group
(years)

”v,FErcentage of
total population

[ e arow |

(years)

70 & zbove

65-69
60-6L4
55-59
50-5k
h5-k9
Lo=4k
35-39
30-3k
25-29
20-2h
15-19
10-1k
5-9
0=k

O W & 5 W W N T
Lo T XN . e Y o I T R o I e T N T R e

AxTO & above .
. 65-69
60-64

55-59
50=54
L5-hg
Lo-Lk4
35-39

303k

25-29

- 20-2h4

15-19
10-1k
5-9

Source:

CBS, His Majesty's Govt., Nepal, 1968.

Describe briefly the population structure as revealed by the age pyramid.

Percentage of
total population

i
P

o OV W W O
O 0o OO A R O PO = L PO =1 0D




2, Compute the dependency ratio for the population represented in the following table:

{Year | Age groups 4 | Dependency
0-14 { sh.k| 60 ratio

1961 - |- Lo.5{ sk.k| 5.1
1966 Lo.4% | sk,4| 5.2
1971 39.4 1 55,1 5f5

1976 | -38.8 | 55.5 5.7
1981 } 38.8| 55.3| 5.9

i

Source: CBS, Population projection for Nepal, 1968. .

Does the dependency ratio indicate any trend?

- b8




Lesson B

Objectives: To aessist pupils to understand the meaning of certain iémagré@hic térmsé'the birth-rate, the
'''' death-rate, and the rate of natural increase; to help them acquire skills in computing the
rate of pepulation growth.

Procedures:

1. How does the population grow? o 7
(Population grows as a result of births and immigration).

How is the population reduced? -

(Population decreases due to deaths and emigration). Explain that the annual birth-rate is the
number of births per one thousand persons in the population during the course of a year. The (Eﬂ;ual)
death-rate is the number of deaths per 1,000 persons in the population during the course of a year. The
(annual) dmmigration rate is the number ‘of persons coming into the country during the course of a year, and.
the (annual) émigration rate is the number of persons going outside the country during the course of a year

2, When doés the population’ grow?

Could you state the rate of population growth in terms of birth-rate, death-rate and emigration
rate and immigration rate? = %V T T e - - R =
(Help the pupils to realize ‘that ‘the population tends to incremse when the birth-rate exceeds
the death-rate. The rate of natural increase in birth-rete minus death-rate. Make it clear to pupils
that at present the rates of immigration or emigration are negligible factors compared with the rapid
natural increase of population so, the rate of natural increase becomes the rate of-population growth in
most of the developing countries, TFresent the data of an imaginary country X where the birth-rate is 55
per 1000 persons end the death-rate is 15 per 1000 persons. Assume that the rate of immigration or emigra-
tion is negligible). ' s e, ' - )

What will bg=£h§‘§rﬁwtk rate of the population of the Country X? " - .-
~ (40 per 1,000 persons in the population); L - D b
3. (Ere§éntVtheiféllawing_aatg to the class. The %irth-rate in Nepal was 40 per 1000 persons and-
the death-rate is 18/1000 population in the year 1961. Immigration and emigrate rates were negligible).
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What was the rate of population growth f‘aP Nepal in the yéar 19617 How many persons were added
during that year to Nepal's population of eleven millions?

4. Compave the population of two countries 'A' and 'B’

1A' - 1B'
BR = 65 BR = L5
DR = Uik IR = 17
IRor ER =0 IRor ER=0
Where BR mesns the birth-rate
DR " " death-rate
R " " immigration rate, and
ER oo emlgratmn rate.

In. whi.egh géuntry is the. rate. r;f‘ pspuZatmn gmmth hz-ghgr?

Is the rat:g of p&pulatwn gmwth f.«:zﬂ gaurztry 'B" the same as thé fatez of ;-zai:urf;zl inerease?
(Cmmtry B has the hlghér rate of papulatign growth, 28 per 1000, as campared wvith 21 per 1000
for country A).. o
(The rate of pcpulatmn grmﬁ:h for cauntry B is the same as the :ateaf natura_l;n@rease of popu-
-latianfslnce the effect of immigration and emigration, is nil). '

AESlgﬂmEﬂt/EVaj_uatlgn‘ e

1. Eompute the rate of papulatmn gr@wth of the &:DLEI‘CI.T 'D' for 1960 and lQTO ami answer the
questions glven below. _ . . o
'D'

Clmmt;ﬂ :
Year: 1960 . SRR - : .. XYear: 1970

Total population = 9 millions R T::atal population = 11 llmns
BR =55 ( BR =4O
DR = 37 e SRS - DR =18 i
IR .=

0. . e Lo “IR: =0




What is the rate of growth for .. What is-the rate of growth for
the year 1960% the year 19707

How many people (total population) : - How many Peaplé-(tatal_pgﬁuiaﬁian) will there
would have been there in the year 1961? be in the yee:r 19717

How many more people are added to the total Eapﬁlation of lQTi than to that of the year 19617
. What could you say about the trend of population growth in the country 'D'?

2. Fill in the missing information:

Philippines  India %§§§:ﬁ;’NEp§%

Rate of population growth - - S ool T opis
Rate of natural increase

Crude birth-rate _ T
Immigration rate - 0 S0
Crude death-rate | o S AR 18

i,
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Afghanistan

China, Rep. of

Indonesia

Iran

List of :Participants

Miss Akhtar Hamdani
Director, The Women and Child Prmteetlon Centre . -.
Post Box 303, Kabul : :

Mr. Ayyub Mohammad Ayyub
Prlnc;pai Kabul Higher Teachers’ Callege Kabul

Professor Shu-Pei Lée?
Health Education Department, National Taiwan Normal
University, Taipei, Taiwan

Miss .Lee-Ming Wu .
Council on Guidance and Moral Education
Ministry of Education, Taipei, Taiwan

Mrs. Mumtaz Bashey
Prinecipal, Habib Girls' High School, Bombay

Mrs, Ansh Suhsengh Suparno

Lecturer, Faculty of Education

Institute of Teacher Training and Educational Sciences
Djl. Lamandau 11/21, Kebajoran Baru, Djakarta

Mrs. Suratmi Iman Sudjahri

Head of the Supervision Office of Family Life Education
Dji1. Lembang 21, Djakarta

+ Mehdi Amani
Prafessar of Demography, and Director, Demographic Dept.
Tehran University, P.0. Box 1829, Tehran

Dr. Mitsufusa Yoshimi
Medical Officer and Curriculum Specialist on Health Ed.
Physical Education Bureau, Ministry of Education, Tokyo
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Laos - Mr. Long Inthompradith
o Inspecteur primaire, Suvannskhet
- Mr, Bounthong Thao o
Sous-directeur de l'enseignement primaire _
Ministére de 1'éducation nat;cnale Vientiane

Malaysia - Mr. Chew Tow Yow 7 ‘
) Assistant Director of Schools, Ministry of Education, S e
Kuala Lumpur : : o :

- Mr. Ghazali bin Uda Omar
Senior Organizer (Teacher Training)
Ministry of Education, Kuala Lumpur

Hepal ' = Mr. Gajendra Shrestha
repa’
Lecturer, College of Educatlan, Kirtlpur Kathmandu

- Mrs. Mandira Pradhan . c“if 73f_gf'"
~ Statistical Officer, Minist. s of Educatlan Kathmandu"“f“

Pakistan =~ Dr. Mukhtar Ahmad Bhatti : )
Assistant Educational Adviser ‘ R
Ministry of Education & Seientific Research Iélamabad

-~ Dr. Abu Hemid Latif E R :
' Senior. Lecturer, Institute af Eduéatlon and Eeséarch
Dacca,Unlverslty, Dacca. ; : ,

= Dr, Muhammad Igbal. Zafar it
Assistant Pr@fessar lnstlt
et Panjab Univérsity, " Lahore

Philippines Mrs. Remedios M. Cayari
' S Miss Teresita S. Panlilio o ,
Curriculum Co-ordinators,-Buréau of Public Schools =~ . i~ i< - -

Department of Education, Man;la i
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Tha;;gg@, - Dr. Saiyut Champatong
Deputy Director-General, -Department af Teacher Training

" Ministry of Education, Bangkok

- Mrs. Chusri Nakajud
Supervisor of Home Ecanamlcs
Ministry of Educatlon; Bangkok

Viet-Nam, Rep. of ~ Mme. L&m Thanh Llem :
) - - Professeur de géographie, Faculté de pedagag;e Salgcn

'OBSERVERS FROM ORGANIZATIONS, INSTITUTES
Colombo Plan

Dr. John Edlefsen, Regional Population Adviser

Mrs. Malini Balasingham, Assistant to Dr., Edlefsen ; N }

The Colombo Plan Bureau, 12 Melbourne Ave., P.0. Box No. 596, Colombo 4, Ceylon
Dr. Winarno Surachmad _

Director, Edurational Manpower Development, Ministry of- Education -

Djl. Menteng Raya 23, Djakarta, Indcnesla ComiwnaoL L e

Mr. I.P. Simandjuntak i 7 ]
Professor of Educatior, Ministry of Education, Djakarta, Indonesia -

United Natiené Eeoﬁcmic Commission for Asia aﬁd-théiFar’Eést (ECAFE)

Dr. Sook Bang, Chief, Fertility and Famlly Plann:.nE Section, Pepulatign D;v;51gn

Miss Laura Olson, Chief, Clearing House' and lnf@rmatlan Sectlen Pcpulatian Division

 Miss Seiko Tskahashi

Mr., G.R. Amritmahal © Population Officers _
Mr., K, Sriﬂivasgn , T Ll
Mr. Hunter H.T. Chiang, Associate Population Officer -- ’ ERENEE S
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United Nations Fopdrand;Agricultp:grQrgagizati;gr(FAQ)

Miss M. Crowley, Regional Home Economics Officer, FAO Regional Office, Bangkok

Mr. Khoo Eng Choon, A55lstant Director ll,_Programme D;v151§n, Eaﬂgkch

United Nations Children's Fund (UNICEF)

Mr. Nailton Santos, Regional Plenning foicér UNICEF, rnra Atit Road, Bangkak

Mrs. Suchada Sangsingkeo, Assistant Pr@grammﬁ and Supply Officer,
UNICEF Thai Area Mission, Bangkok

World Health Organization (WHO)

Miss V. Drenckhahn, Health Education Consultant, WHO, Genava

CONSULT/NTS

Professor V. Basnayake, Faculty of Medicine, University -of Ceylon, Peradeniya, Ceylon

Mr. D.S. Chauls, c/o Harvard Uriversity, Graduate School of Education
Larsen Hall, Appian Way, Cambridge, Mass. 02138, U.S.A.

Professor T.8# Mehta, Head, Derartment of Social Science © Humanities
National Council for Iducational Regearch and T1g1n1nr (1ICERT)

Sri Aurobindo Marg. New Delhi 16, Indie

United Nations Fducational, Scientific and Cultural Drganlzatlon (Unesca)

Mr. Raja Roy Singh, Director )

Mr. J. Ratnaike, Education Adviser)
Unesco Regional Office for Bducation in Asia, 1.0. Box 1425, Bangkok

Yr. A.B. Greham, Chief, Family Planning Division,
Department of Sclicol & ngher Equcatlcn Unescc;3 Paris Te, France

Mr. M. E1 ShlbﬂnJ, Speclai;st in Teacher Education
- Asian Institute for Teacher Educators, University of the PhlllelDéS Quezon City
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