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PREFACE

The 1lmportance of sclence teaching for the youth of Transjordan
cannot be over-emphasized, It 1s not an exaggeration to state that
the development of Transjordan into a modern state depMI primarily
on a sound selentific education of its youth,

The teaching of seience should contribute to an adju-tmnf. of
the individual in this repidly changing scientific and industrisl
era, Seclence teaching must mele for the Jiberation of the minds of
our youth from dogmetism whieh cheeks and delays progress in all
aspects of life,

Sclence lile 011 other subjeets in the program is taught in
Trans jordan in a menner which stresses verabal acquisition of faets,
Thie study consists of = presentation and an analysis of prevailing
practices in the teaching of science in the light of philosophical
and educational prineciples., A tentative desigh for seience education
In ®ransjorden has been suggested,

I wish to express my gratitude and Thanks to the Chairman and
members of the Department of Bducation in the American University of
Belirut wi;o red this these before 1t was typd and gave waluable

observations and advice,

HASAN 8. NABULSI
BEIRUT, June, 1951,
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An Abstract of the Thesls,
Sclence Teachlng in Trans Jordan,
in the 1light of

grogressiﬁe Educeticn,

asan Mabulsl

Trang jordan wes educationally neglectad during the Turkish

fegime. To be abhle to read A 1eﬁter wag A rare accomplishment.
The preaent system prevailing now was first founded in the year 1922-$
23. )
The aim of educstion 1is anld to be the productlon of an arab
netlonallat who llves =8 other clvilized men do. This aim 1s
nelithericlear nor dqfinite. what 18 o civilised man? I8 he the
one who uses scientific knsiedge and controls forces.of nature?
Is he the one who explolits othere both in snd out of his national
boundaries, Or, 1s he the one who 1s skilled in war? g
The importance of gelence 1a obvieus and needs no advocaltiong i
The whole rapld change in »11 phases of 1life is attributed to
gelence in part or in whole . .Fhe anplication of sclence in medicine 'W

made for the predervatlion of the lives of 1ndividuals, thase 1ncreasi

ng the population of the world, Ibs applicatlon in industry made fcg
i
= l

in production, Thls was done through the substltution of machine 1&?1

a counter balance Lv the increase in population by an inerease
or for humsn labor, From the social point of view, ways of eemmunp‘ii
jestlon made 1t easy for more socinl intercourse, fﬁe aggregation
of laborers in factorles made for the foundation of 1sbor:unionay

which beceme influentisl, The politieal movement following this,



gocial change wes coloured with meterial sociallsm which lead
lastly to the commnization of nearly half the population of
the world, The ideal of democracy spread rapldly. Tomen
proved to be equal to men 1n factories, Thqjﬂlso are enbrusted
with She educstion of ¢chlldren in thelr cktticel years of
development, Thus they have the right from the two practical polnts
of view-economic and educational, But educaticnal equality of
opportunity is the only way to attaln policical egality of
opportunitys. Ancther thing is that the ﬁresent situatio&ls
s challenge for educatlon, scientific power can be used for the
welfare or destruction of numani ty, Education must aim at
fostering the sttitudes neeessary for understanidng and cooperatblon,
This intrudaces us to the realm of philosophy in relatlon to
education, Philosorhy eims at resolving socinl conflients. The
cause of these soclal conflicts 1s discriminntion of some kind,
seilence, Thilesorhy, educetion and soclal change affect one anocther,
The sequence, according to Dewey, 1s from sclence to industry, to
gsoelasl change, bo education to,philosophy. Tndnetry chanses geclel
order; gsocisl order 1= raflectad 1n educat’on; eduestion ghionld
have n ride Lo save 1+ from rontine and that pulde l1s vhilosonhy.
2yt Lo what extent does hhis rro rression work? Tp did not work in
the last two fectors, Educatlion ab11l hes iks traditional srgkit
and methods, Fnds did not eran-e in the same spred means did,
3o we have a eoltural lag.
The objectives of seilence tesching In Trans jordsn are pre-
paratory for higher snatitutions of learnliig. The oblectlves

of gcience hesching avionld ecenter aronnds
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1. Fanetionsl understanding of facts, concepts, and ]
prineirlss of science
2, 8Skills snd the method .of problem solving, P {

3, Attitudes, sapprecistions, and interests,

In Transjordan, the curriculum is laid down byla commlttes
‘appointed by the Minister of Wdnestlon, Inspectors are slso
mambers of those cormittees, Currieulum is taken hnitiatively,-
This situation should give way to 8 currlenlum shtemming I'rom
objisctives of sclence teaching, rather than rreparetion to higher
institutions, and needsa of the fndividual and commanity. .
Bvaluation of the educative process, including resulbs, 1s
baged on information., This makes for tha neglectien of the -
importance of edueation as o change in bshavior so as the
individual will be able to adjust himeelf later In novel stitus -1_.
tiong. Instead, he 1s forcad to acquire 1nlopmation in = passiva
. :
We see that the whole educative process is traditlionsl and
‘authoritative. '
Life is a dynamic contiimous process of adjustment aiming to
 .?_meet the needs of the individual - biologlesl, emotional and sucial.;_

-“ho biological need 13 to ba met so Aas the 1ndividua1 maintain!

f,inhe]lect plavs 1ts role in finding tha best taehniquaa

e

needs of the individunl. Thia doea noh mean that theae needﬂ &ré




: :

So, the eurriculum ghould center around satisfaction of the
needs of the individual iIn 2 aonial setting snd harmony, The
toplcs would be:

1. A philosophy of 1ife

2, "ealth

3, Food and sglter

l}. Vocatlon . :
5, Family 1ifs and adjustment

6. Understanding the environment - physleal and soctal,

Seclence 1s the subject of the segond, third, and partly the
fonrth, fifth and sixth points listed above,

Tow cnn_science'help us golve our problems in Trans jordan?
The problem 5? cateliing up with westerpcivilizatlion, The technical
ﬁart.of the problem, that is industrialization calls for sclence
ns its sole rbannel.

Teechnlcal schools ahould be founded and the qcience program
ahould be revised., Sclence should be given 1ts due imrortance,
Periods devoted to science aho11d be inereased and rrovided from

other less important subjlects.

| Selence bteaching with Its me thod, when condue ted properly,-
'mgkes for Ehe liberation of the mind, The attitudes suspended
judgment, 0pen'§nd\cr1tica1 mindedness make for lntelllgent id:
behavior and for getting rid of the cultural lag., IH suﬁ, séieﬁcé '
| taaching, 1t properly conducted, makea fcr flexibility d?”this

ever changing life.




CHEAPTER ONE
EDUCATION IN TRANSJORDAN

Historiesl Background,

It ie & good idee to have & look 8t the forest before
exsmining the tree, 350 before examining science tesching, & brief
presentation of eduecation in genersl with & historical background

and development will be meade,

During the Turkish regime, Trensjorden was under the gover-
norship of the Wali-Viceroy-of Dala-cnlsl) Conditions in Transe-
Jordan were neither setiled mor celm due to troubles caused by
Peduine who were unéﬁ'to etteck pilgrim caravens, The country
wes divided into sdministretive units, Keimskemiats, These
anits were paris of lsrger units - Mutessrrifish - like those

of Nsblus &nd Acre, .
Transe jordan was neglected educetionakbly during the Turkish

regime, To know how to read & letter wee & rare sccomplishments,
Sometimes, in order to heve @& letter read, the receipient wsue

obliged to travel from one village to another where s "Khatib", a

literate man, might be found, The "Kuttab" school was the only

i

source of teasching, It consisted of reading the Kuran without
much understanding, writing, end some arithnatie, These xuitab-
emphasized religious edusstion, Literaey wee considered to be &

means of knowing how to read the Kursn, the essence end constitue

(1) Toukem, B,i., 4 Showt History of Trensjorden, p, 36f,



tion of Islam, The Kuran being highly eclassical is diffieult
to understand by young children, Accordingly, they were requie
red to memorize parts of it, As the Kuttab was a one teacher
school, the moniter system was used., Pupils sat in rows or
eireles on the ground and read their assigmments with low audible
voiees, The result was similar to a bee hive-like sound. The
population were mostly beduins and farmers in smell villages,
This privilege of literacy was only available to some echildren
of welleto=do parents,

In the year 1918, the allied forces of the British and
the Arabs eonquered Syria and defeated the Turks, TIn 1918
Falsal was do.llr_dd King of Syria of which Transjordan was
e part, In 1920 the French occupied Syria, and Trans jordan
was left ungoverned, Thereupon, the High Commissioner for
Palestine, went to As<Salt, The largest town in Trans jordan
at that time, and declardd that the British govermment favours
the establishment of local selfegovermments proved with the
assistance of British adevisors, These loecal selfe-govermments
proved unsuccessful due to lack of ecchesion, In 1921 BEmir
Abdullah, the second son of King Hussein, was invited to come
to Trans-gorden to rule, He went to Jerusalem where he met the
British High Commissioner for Palestine, and Mr., Winston
Churehil who was, See¢retary of State fro the Colonies at that
time, and they promised that Great Britain would use her

8004 off1668 iun Frames to restore Syrie under an Arabd



edministretion with Emir Abdulleh at its hesd, This wase to be
done £ix months from thst time, In the meantime, Emir Abdullsih was
esked to assume rule in Trane jorden ander the direction of the
British High Commissionér for Pelestine who represented the
Mandatory Power there, An Txecutive Council of five membere snd

@ president wee established to sdminister the country, The

British understook to assist Emir Abdulleh finaneislly, to kecp
order snd to check the discontented population from committing
eny aggression sgeinst the Frenech, The promise wes not fulfilled,
A number of rebellione took place but were suppressed by the irubd
Legion under the commsnd of Peake Pash, In 1928 &n sgresment
between Emir Abdullah,;nn the British was coneluded, The agree=
ment stated thut the goverument of his Britannic Majecsty recog=
nizes the existance of an independent government in Trensjordan
provided it is constitutionsl snd fulfills the internstional
obligations of his Britennic Msjesty, A council of siz ministers

including & Premier waa'lubstituted for the Executive Couneil of
five members snd president, mentioned above, to rule the eountry.
Thaae ministers were pppointed by His Highnees the Bmir and were

directly responsivle, both persobelly end colleectively, to him,
In 1928 the Legislative Assembly wes elected, Also sn Organic

Lew wes enected,
The educetionsl systmm, no prevailing, was estsblished 15

the yeer 1922-23,

<



Administrations

Bducation in Transjordan is a state concern, at the head
of which is the Minister of Education who is also a member
of the Cabinet, Under the Minister is the Undersecretary of
gtate for Education, formerly called the Director General of
Education, to gether with his Assistant, There are three
distriet inspectores for the districts of A'jlun, Balqa, and
combined districts of Karak and Ma'sn. The inspector for the A'lun
district, The other two have their hesdquarters at the Capltal,
Arman.

The Ministry of Education supervises end inspects all
gschools govermment and nongovernment ¢ Govermment publiec egchools
are directly run by the Ministry of Education, DREach inspeetor
inspects all subjects in the elementary grades in the schools
of his district, He also inspects his subject of specialization
in all schools through out the country. Flelds of spedialization
of inspectors are;

(1) Religion and Arabic.

(2) English and Soclal studles,

(3) Seience and Mathematlcs.

Inspectors attend classes, watch how the discussion iseconducted,
end ask questions, They also administer written tests for
inspection purposes, These teats are used to evaluate the
officlency of teachers, ar- in cluded in the students record,
and referred to inmse of trouble between students end teachers
regarding promotion. The {nspectors submit reports to the
¥intstry of Efucation on the basis of which instructions are
ua\pd to prineipals and teachers of schools. Repobts on prinecipals



are also sent to the Ministry of REducation. Inspectors also
evaluate priecipal's reports on teachers, their appointment,
transfer and promotion, the opening of new schools, and
constitution of their starr. .

Chart I.
EIU CATIONAL AIMINISTRATION®

[_Minister of Bducation |
[ )
Under Secretary of State

I R e

Administrative Distriot Inspector of Assistant
stars Inspectors School
: l., Balga Distriet Gardens

2e *AJlun »
3. Karak and mMa'an
Distriets

Primary, Secondary, and Vooational Schocls

(1) uatthews, op. eit., p. 3D0.



AIM.

The aim .f Educetion is of great importance because it guid es
all espects of the whole undertaking. It determines curriculum,
methods, sctivities and evalustion. But, unfortunately, we do mot
have = clear enc definite stetement of educational eims in Treng-
Jorden. Education was introduced es &n imitation of education in
Palestine. This wes also true of other aspects of the government.
When I interviewed the Director General of Educetion in the year
1947, he stated thet the aim of education wes to acheive literaoy,
and incdloate Arabic traditions, virtues, and other factors which
strengthen the national feeling in youth. This year, 1951, the
same man who 1s still bolding the same office defined the aim
of educstion as "To produce a student who is an Arab nationalist
in spirit, desiring to live as a civilized men." This aim,
influegoed the curriculum, and resulted in an emphais on the
Arabic lengwage end Arabic history. Arabd History is now taught
in detail ell through the school years. In this progrem, the
Arabs are sald to be the mekers of culture which wes transmitted
to the West. Teachers are abked to stress the contributuians of
the Arabs in sll fields of knowledge.

The scimnce inspector wrote me that the s€hools years ere
divided into three stages eech stage having its specific aim.
The first stage, the Elementary, consists of five years beginning
with the age seven end ending with the age of twelve. Theaim of
this stage is litersoy and genceral education for €ood citizenship.



This stage is compulsory by lgw. The second stage is constituted
of the sixth and seventh primery years plus the first and second
secondary years. It begins with the age of twelve and ends with
the age of fifteen; its goal is twofold;

@. Preperation for higher secondary educstion, and

b. Preparation for elementary agriculturel, elementary tescler

training, commercial, industrial and technicel sechools.

The Third Stage - Senior High School - is constituted of the third
and fourth seconcery years. It begins with the sixteenth Yyear
of age and ends with the eighteenth. The goel of this stage is

(1)
the preparation for University enterance snd specialization.

THE EDUCAT IOEAL LADDER:

The educational ladder consists of two steps or stages,
primary and secondery. There are no government kindergartens.
Publie schooling begins with first yéar primery Yo which children
who completed their sixth year of age and d4id not exceed the
eighth yeer ere admitted. The primary stage is composed of geven
gredes. The first five grades constitute the lower primary cycle
which is called the elementary cycle. In villages, the elementary
sxhaxks oycle is @€ four yeers. These schools are called
village elementary schools. Originally, these schools conducted
their own examinetion, on the basis of which students where sdmit-

ted to secondery schools, since 1944-45, these examinstions have

(1) It is %o be noted that this classification is Just for
eurricular purposes.



been replsced by an officisl public examination conducted by
the Ministry of Education.

The secondary stege consists of two cycles, the intermediate
and the upper. ZXach cycle is of two gredes. This stage ends with
the official Metriculstion examination which wes begun in the
year 1940-41.

There is one technical school perallel to the secondary stage
et Ammen. 1t consists of a four years course in cerpentry and
blacksmithing.

Except for s one year course in teacher traiming, begun in
the year 1950, there is no post secondary education in Transjordan.
3tudents completing the seconfary stage easn pursue their stulents

abroad if their finenciel conlitlons permit.

*inance.
Public education is financed by the state. The educetional

budget is & part of the general budget. The educational budget

did not maintain its ratio to the general budget during the Second

World War. In the yeer 1930-31, it was 6.?% of the genersl budget;

in 1941-42, it became 2.5%; in 1944-45, 155“ This year, 1950-51,

it is 2.4%. These figures would be reduced to half their value \
were the military budget included. The military budget is not

under the genaral budget. The ermy is finsnced by &n a2id from

the British governemtn according to the Treaty of 1948.

‘1) Matthews, 0!. eito. . 301.

R a4



Chart II.
EIU CATIONAL LADDER
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In the year 1947, a municipal tax for educetion wes
provided. This tex smounted this year, 1950-51, to 20,000
diners and the salaries of twenty tenahorns )

in rural districts, village authorities provide the
building of the school. The Ministry of Education provides
the furniture, equipment, and teacher salaries.

As the elementary, lower primery, ocycle is legislutively
Gompulsory, it is free. From the 8ixth primary upwards fees
are charged with 504 exemption. Those éxempted are the poor.
The annual charge for the sixth and seventh primary is 2
dinars; for the intermediate secondary 4; and for the apper
secondary 6. Each examinee for primary and Metriculation
certificates pays a chaerge of two dinarl..,

Teachers enjoy the status of o0ivil gservents. The eivil
service is divided into four Clessed end ten grades. The
B.A. holder is appointed in the thirad class, seventh grade
with a monthly basic salary of 17 dinars, Up to this class
employees are appointed on the recommendation of the Under
Secretary of State for Eduoation and the approval of the
Prime Minister. For the upper classes, the approval of the
Counoil of Ministers and the King is necessary. In relation

to pension, the teacher ig treated as other civil servants,

(1) Interview, op.eit.,
(2) 1bia.
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Levelopment Of The System.

Numbers of schools, teachers, and enrollec¢ students shows
a rapid rise in the past half decade. In thefirst nine years
begining with 192223, the humber of schoole increased by
about 25¢, students and teschers by about 507, In the foll-
owing decade, schools increasec by 57%, teechers by 507,
‘and students by more than 1007 with & higher percentage of
incresse for girls than for goyu. Buring the Jecond World
Wer, the number of schools was &t a stand still, teachers
increased slightly and pupils dropped. The last half decade
shows a 927 inerease in schools, 1327 inerease in teachers,

and 1487 incresse in students enrolled., These figures are

shown clearly 1n‘Teblo I.

Primery Frogram.
The program for study of the primery schools for boys

is given in Table I1I. The:.program for girls differs, in
some aspects, from that for boys. One period e week
for each of domestic sclence and nursing is provided in
the sixth end seventh grade for girls; one perioé of ehild
care in the seventh; end & totel of thirteen periods for
handwork;e all throu?n the six years from the gecond to
(1

the seventh grades.

In other respects the program for girlas follows
the same lines &s that for boys. The religious gourse

is differentiated into two gubcourses, the Kur'an and

‘1) Matthews, 02- git., P. 3ll.



5 Rac e i Rl LA A

e e < € D Ol e pa il

suOTaEONPE 407 03935 JO Lawjeqfbeg Jepun o3 UITA MOTAIEIUT Uy

egog*J “q8Uy IEeN Ou3 JO SeTIIUN0) QBfy ewyy up wopswonpy ‘*y ‘smeussen (1)

9988 1828 GLS6T OLY Nﬁ go¢ 5T e OIT T19-0%
$6T'6T LS8 LEBST 148 . 182 2Tt ez 68 09=8%
ost’sT 6vce  TLLO gce  /ev 08T 18 Tt 0L  BY=LY
p.8%6 9c6T ST6L 86T eL 9%-Q%
ésv*e PPET 9P9L L6T eL SHV=¥¥v
L09'6 4SBT | 0SLL 88T | eL =¥
2s8's L88T 9g%6L 89T | 7 CP=3v
soc’or 6651 | 99¢8 o1 / i Zr=1v
0ST®0T  ¥68T 9928 peT | yL T9=0¥
goo’e $L8T TSAL g8T;  ee L 72 | v ot 2] o¥=8¢
869'y , o1y L& 1£-08
pL6°e evy  BLYe 81T 81 00T 18 g oF L3-98
L8zte eoe  $068 oTt et L8 W g 6  gz=%2
o1c’e 81 8668 8 137 e2=-8361
dﬂmno-oa TU300  Slat0  SAog 1930] uewoy  uen 18300 61Xj0  ®Aog
nd Jo
mﬂ efuaeAy gauepnyg JO Jequmy| BIOYOwey JO Jequmny] BTO0YOg JO aequny avex

. ( wamﬁpmgh.m NV SHUSHOVEL “ST00HOS 0ITdNd 4O MISHAN
T

*I Tdve



13

religious knowledge which includes the sayings of the Prophet.
The study of the Kurten and the memorization of a part of it is
aimed to make pupils able to perform their religious rites,
especially the five prayers, and to benifit from its literary
style. Religious knowledge is given gradually through stories
and examples from every day life., True religious ideas are to
be presented without any of the superstitions. The teaching of
religion is sought as & means for the inculeation of good
qualities of character.

The objectives @f teaching the Arabie language are to master
the ability to read, write and express one's though$s elearly
end eorrectly., The course consists of reading, dietation, u\ﬂl‘"
work and penmanship all through the seven grades except for the \;\
last sabject in the last grade. Conversation is introduced m‘;‘.ﬁ‘xt”\i
first grade and continues to the fourth, Crammar is introduced (Fxq
<o the fourth end composition in the fifth, Both contimue to |
the end of the primary stage. ‘ \5~*——

The English language is begun in the fourth grade. Iﬁ‘ N NoRE
somsists of reading, handwriting and dietation throughout the
gourse., In the sixth and seventh grades composition and p*r
are added, \

Physical treining is neglected. Ome period a week for ,$
ghildren is quite insufficient. This is e manifestation of the
prevalent way of looking at education as acquisition of an\
in the, traditional subjects, The development of the child is

(1) wuatthews, Op. eite, Pe 311 o /
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neglected, 8ix periods a week, devoted to a foriegn language in
the fourth primary are, in my opinion a waste of time and effort
especially for those who do not continue their stuky in the
secondary stage. Fhysical training of the child is saerificed for
some thing of practically no use, Keeping in mimnd the method of
instruction and the passive way of learning, we may imagine how une
inspiring sohool life is to the child.

Secondary Program.
The system in Transjordan is a one ladder system, The
secondary sochool is a continuation of the primary., Secondary
schools have the primary division in the same buildings The
upper cycle of the secondary stage is differentiated into two
divisions, literary and secientifics The program is heavily
loaded 80 a8 to meet the requirements of the Matriculation
examinations Table IIJe shows the program of study in the
secondary stage.
Regarding religious instruotion, sugrestions point out
what is believe! to be gained from such a course, such as
spiritual satisfaction for the curious, thirsty adolescent. It
is also believed that the salvation of mankind 4s through religious
teachings. The role of the teacher is recognized here, and only
here, as the most important factor in the development of the atte
itudes sought and understandings desired., The Arabie language
eccupies six periods a week for each of the four years.
Grammar, reading - oral and supplementary -, literature, come
position and memorization are the major topics of Arabic studied



TABLE II,
Program for studies in primary schools for boys, Transjordan,

(1)
1950-51,

Sub ject Peroids per Week

1lst 2nd 3rd 4th 5th 6th Tth
" Grade
Kur'an & Religion 2 5 5 4 4 3 3
Arsbic 14 12 12 8 8 8 8
BEnglish - - - 6 6 7 7
Arithmatic % 5 5 5 4 4 4
Geometry . - - - - 1 1 1
Sclence 1 2 3 2 2 2 2
Agriculture - - - 1 1 2 2.
History i 1 1 1 2 2 2 2
Geography | 1 2 2 2 2
;civioa | - - - - - - 1
| Physical Training 1 1 2 1 1 1 1
Drawing & Handwork 1 2 3 2 2 2 1
TOTAL : o % 33 33 3% A

*
hip—u\'v& W Ws v e

;
(1) :):J\ 1 ’ . ;. 1 ‘" g /
. A d,,,u:ﬁ»’!u,u«\, 0,,;({445; ,),.;-',uf!l
i > | 3 8 -
AN r_l‘/‘f’/'

L
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TABLE III.

Program of studies for secondary schools for boys, Transe-

(1)

jordan, 1950 - B5l.

Sub ject Periods per week
1st 2nd ard 4th
Year Liter., Seile. Lite Sc,
Kur'an & Religion 2 2 2 2 2 2
Arabic 6 6 6 6 6 6
English 8 8 9 6 ) 6
Mathematics 7 7 5 7 5 7
Physics 3 3 3 4 3 4
Chemistry 1 1 2 2 2 2
Botany 1 - -  : - 1
Zoology - 1 - 1 - 1
Agriculture 1 1 - - - -
History 3 3 4 2 4 2
Geography 2 2 2 2 2 2
Physical Training 1 1 - - - -
Military B - - 2 2 2 2
TOTAL S5 35 S5 3 55 35

* A period is 45 minutes.

(1)

Ibid.
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seperately.

The English lenguage is emphasized more than the mational
language as it is shown in table IIX. The Gourse is differen-
tiate¢ into reading, composition and translation, grammar, and

memorization.

Erivate Schoolss
Private schools exeeed public schools both in number and

enrollment., The Inrollment in private schools is 30,000, while in
the publie schools it is 24,556 students, ' |
Private schools are organized under religious and lay
auspices. There are private kindergartens, some of which are
snnexed to private sbhools., Religious schools constitute a large
proportion of the private schools. Trivate schools follow the
public schools eurriculum and prepare for entrance to higher schools
whether private or pubn?;) The regulations governing the founding
of a private school are;
ls Private schools oan be founded by a perscn, & group or a sect,
These may be Transjordaniens or foriegners,
8+ The Ministry of Zducation must approve the appointment of
teachers, texts, and syllabi,
3« The school building should be approved by the Health Department,
4. Every school should teach the Arabie language, History of the
Arabs, and the Geography of the Arab countries,

(1) Interview, op. 0it.
i A can D13 S L s rlaf b



Private schools =re liable to inspection.
No corporal punishment is permitted.

B T
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CHAPTER TWO
THE IMPORTANCE OF SCIENCE IN LIFE
OBJECTIVES OF ITS TEACHINGS IN LINE
WITH AIMS

Qurs is an e of Sclence.

Life is & process of adjustment to environmental situations.
It ia & reciprocal process both of adaptation and contreol. This
latter can be cslled sotive sdjustment. It is the contrel of the
environment to meet the needs of man. This is facilitated Dy the
control of natural forces which is the fruilt of science. The
conservation of lives of individuals is facilitated through contmel
of disease and the use of medicines. Natural phencmena are interprete
scientifically and not through superstitions and magic. All aspects
of 1ife are affected by the discoreries and spplications of lolonco{
These aspects can be summed up as economic, socisl, politicel and

educational.

Effect on Economic Life,
Soience developed the substitution of machine labour for humen

labour. This machine labour resulted in the incresse in production
to balance the inorease in pepulation. Sources of food are also
eontrolled, Conservetion of the soil is one aspect of that control
and its fertilization 12 another. I[etter gqualities of animals and
plants are bread. The control of natural forces- such as floods, dise
ases, eto. -~ which caused losses of animals and their products used

as food, of crops and otherwise, has been a direct consegquences of
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gscience, Plants sre slso protected against psrasite weeds, insects,
and other organisms. Weans of communication have been so well develop

ed that the distribution of commodities greatly facilitated.

Effect on Social Life.

The aggregstion of labourers in factories and the dependence
of production on them, made them establish labour unions to protect
their rights and improve theilr conditions., Through these unions the
role of the labourer ceme to be recognized by suthorities and capital
owners., The socialistic movement followed & new trend, that is, &
material basis., The result was the Communist Revolution in Russis
and the communization of nearly balf the population of the world,
The better means of communication through science: the Press, the
radio, the seroplane, and other devices make for exchange of 1ldeas
and better social understanding both in and out of & group or a
nation. Another development is the use of scientifiec discoveries for
military purposes, which makes wars more destructive and dengerous.
It hes also mede for the equality of the sexes., Women proved their
atility to share the place of men in factories and to Le as efficient
as they are. 7The new educational idess also made for equal oppertunie
ties for both sexes. The women is entrusted with gulding the child's
education and development which begin early in his 1life, and hence
she should be éducated. So being at home or at work, she has the
justification and right of equality.
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Effect on Political Life,

The democratic i1deal spresd universally. Representative
governments are and acknowledgement of the right of the masses
to elect their governments, Wars enhanced the realization of
this right due to the dependence of armies or individusl soldiers
who are from the masses., Imperialism in 1ts politicel and
military forms appeared to protect economic privileges of impore

ting raw materials and exporting manufactured goods.

Effect on Educational Life,

Bducation, as a life process, was affected Dy the factors
mentioned stove, Skilled technicians sre 2 necessity of this
machine age, The need for their preparation came to be recognle
ged, Education became vocational as well as academic, Proper
adjusting alility for this complex mode of 1ife necessitates
universsl education for all, Also, &8s eguality of politieal
opportunity has been recognized, the only way to put 1t into effe
et is therefore an equality of educational opportunity. This
solentific power constitutes a challenge for eduction. Power
in the form of scientific discoveries is put into use, and can De
used either for the wefare or the destruction of humanity. IS
is up to @eduestion to build strong attitudes and desires to
sccomplish pesce and brotherhood, and to abolish wars and

antegonisms, Here we enter into the relation of science te

philoscphy of education and of life in general,
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Relation of Science to Philosophye.
Selence is power, It affects 2ll aspects of 1life. This pow

er is abused when there iz a conflict of socisl desires. This
conflict leads usually to a clssh. So to prevent the clash, the
conflict should be resolved, and sharing of interests should be
the substitute., How csn this Le done? Can we just preach people
to share interests and discard santagonisms? Or should we look
for & practical device? Yes, we should find the (undamental poin
t of departure of interests, the base on which differentiation
rests. BEvery conflict between {nterests rests on such a dilse
tinotion which is protected by the favored and sttacked by the
deprived. So as long a8 these distinoctions persist, conflict
follows., This 1; the crucial need for a philesophy to resolve
social conflicts. Thie philosophy which is sought, uses the
power which science gives to achieve its solution, & state of soe
eial equilibirium or balance.

Science, philosophy, social change, and education sffect one
another. Accerding to Dewey, the series bLegins with solence and
proceeds to industry, social change, education and then
phllonoph;.(l)aclonoo is applied in industry. Industry promotes
social change which 1s manifested in éducation., Edueation,
for its part, looks for & philosophical baesis to 1ift itself
from belng & mere routine, This philosophy is moatly concerned
with attitudes, desires and interests. Soience provides sub ject
matter and -nﬁhod to achieve the desired ends in the desired
orlontation.:LSoicnoo. for itspart, affects education in :

l

(1) Herne, L.. Pemocratic Philosophy of Edueation, Pe 470,
| 2
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1, modifying tne hebitusl sttitude of imaginetion end feel

ing,
2, eoreating sn intelligence bvelieving in ite own ability
to monage humen effairs, and
3, ohenging men's 14:»: of nsture, und possibilities of
1

humsn experience,

Wow, to whet extent does this progression work? Socience

changed the socisl order but d1é not ohenge the whole series wWiv
h the esme megnitude, The social order still holds some of iis

stepdards end messurss; educstion still hes traditional subjeots
and followe traditionsl methode, Attltudes end morsls of the

peet still exiet wholly or in pert, These &ll constitute what

{s celled the oultural lsg, Sooisl order, educstion, snd puilo=-

sophicsl ends snd sttitudes log behind scientific sdvencement.
The obstacles ere traditions &nd customs, These two obetecles
denote & lsek of philosophy. The problem is grave here in the
Near Zsst bscsuse of the superfieclselity of tue chsngs we andergo

even in scientific edvancement itself,

Objectives of Seienee Toaohiggi

The educational process is & unity. Qbjectives, subject

matter, method and orgeanizetion, end eveluation sre strongly

(2)
interrelsted us it is shown in the dlsgram below,

Objectives
Subject Method &
Matter Orgenization
Evaluation
D rém 1.
9 Hay ilosophy of Bduestion, p. 301,

(2) oile, H,, Exploring the Curriculum, p. 1,2,
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The objectives of any brench of knowledge should con-
tribute to the stteinment of the general aim of educstion,

The eim of educstion in Trensjordsn was described in
chapter one as being neither clesar nor definite "An Araebd
nationslist with ability to live as & civilized mean" 1is
ambiguous, Whet is = eivilized men? Is he the one who spplies

seientific discoveriee? Is he the one who is ekilled in wer?

Or i he the one who exploits others within his nstion or

out of it7?
The sim of educsztion should be derived from its mesning.

What is educsation? 1Ie it life or preperstion for 1ife? The
answer to this guestion depends on the concept of tne individual
end society, To be conceived ss preparstion for life implics
subordinstion of the individusl to soclety snd denies his
individusl freedom, It slso views life &s etatic, The otuer
meaning of educetion se life, as being its own end, views the
individusl e unigque, intelligent and &ble to adjust himselfl

in future novel siltustions through applicutioun of what he |
leerns in the present, Life is dynemic snd so it is not wise

to standardize individusls to something which ie not known,
Bducstion 18 growth in the present, But whet is the yuslity

and purpose of this growth? It is dynsmic growih whieh
promotes more growin,
"Rducation is & continuous reconstruction or reorgénization

experience which adds to the mesning of experience snd whiech
lnor?;’on ability to direct the course of subseguent expafton

"
IEE Dewey, Jd., Democrecy ond Bducetion, p. 89,
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Crowth develops through intersction, =o interscting forces
should be tsken into considersation, ;nltiativo of tue learner

18 & dynemic force to Le sturted witi, Environment mexkes Lfor the
realizstion of cupecity &and initistive, OGrowikh is o cLunge Irom
what 1s& to whet ie desired, It is & movement in & directioun,

The direction or orientstion ie determined by environmental
preesure, The growing individusl ie found in & soeiul setting,
He c&n not live nor grow in isocletion, HRExperience and asctivity

are uncsitsinsble except in & social situation &nd through socisl
intercourse, 3o, the more the soclsl intercourse, the richer tue

experience, 3oclsl strutificction is uneducstionsl, Intercal-

turel intercourse,. :nd coe-educution should te encoursged, FHumsn

unde rstending end tolerance ure sims, Netionslistic sentiment &and
recial prejucice shonld be abolished in &8 mucn a8 they ecuse

wars and destruetion, Here, & universsl democratic idezl is
idoptod. Interest shuring errived st through individusl freedom
end development in & communicutive situction is to be att&inld.ll)
Objeetives of sclience teschuing in Trensjordsn cre differen-

tisted sccording to stages of tue ladder, (ObJjectives of elemen~
tary school sclence sre;

l, To develop spprecistioun of nature,

2, To develop keeuness of observstion,

3., To asrouse curiousity &nd use experi-

mentetion to satisfy it,

[I] Dewey, J., Bduostlon Todsy, p. 289-893, 299,
Brubseher, J,, Modern Philosophies of Educstion, p. 33l.

(2) A letter from seience inspector - Appendix,
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4, To induce rules of heulth from the life
of the child sud the communitvy,
In the intermedicte secondusry cycle (Junior High Seuoel),

objectives are tLe preptrstion for the entrsnce to Higu Sehool,
Secondsry end Technictl, In the upper eycle of tue secondsry

school (Senior High School), the objectives ure the cultivution
of interests in prscticel scientific resesreh, hsbits of exactness,
end correct scientific thinking,

We see thet the obJjectives sre not tuessame all through,

The Sseltetory Theory of Growth, snd preperction for higher instie
tations are etill menifested, COther things sre thet teachers are
not trained, snd equipment is lucking; so the seccomplishment of
these objectives is questioned,

Eow cen gelence teseuing coutribute to tie uttzinment of the
generel aim of education? In our zge of sclence we nave Lo make
adJusiments to new situstions, These sdjustments ure to be made
by relating previous knowledge to the novel situstion in whien
we sre involved, 1Tne operstion of udjustiment, then, depends
basically on knowledge, Thnie knowledge iz sssoeiuted to t.e new
gltuation in & wuy-method, The whole operstion is oriented in
an emotionsl =nd intellectual setting-sttitude,

Knowledge, method, and attitudes sre the objectives oi science
teaching, They sre comprehensively cteted in the following rorm.‘l)
TI] Yourty SIxth Year book of the Nationsl Soclety for tue

Study of Edueation, p, £28-29,
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Ob jectives of Science Teaching:
Functicnal information and facts about such matters:
l= The Universe,
2« Living things,
3= The human body.
4- The nature of matter,
5= Energy.
6- Contributions of science to Clvilization,
FPunctional concepts:
l- Vastness of space.
2- The earth is very old.
Sw- Reproductibn of life,
4« Electrical structure of matter,
Functional understanding of prineciples:
1= Changes of reasons in terms of relation of earth to sun,
2~ Energy can Je changed from one form to amotrear,
3= Elements compose matter,
4« Interdependence of living things.
Instrumental skills such as ability to:
1= Read and understand sclence content,
2« Manipulate science equipment,
3- Read and interpret maps, charts, and graphs.
4- Make accurate measurement.
Problem solving skills such as ability teos
1- Semse the problem, p
2= Dof%ro it,.



3= Gather data.
4- Make tentative hypothesds.
5« Select most probable one,
6= Test hypothesis.
7- Accept the tested hypothesis,tentatively or test others.
8~ Draw concluaions. -
Fe Attitudes such as:
l= Open-mindedness.
2« Intellectual honesty.
3~ Suspended judgement.
4~ BEnquiring mind.
G. Appreciations such as the appreciation of:
1- cont'ributio’ns of sclentists.
2« (ause and efrect relationships.
3~ Uses of sclence,
H. Interests such ast
1= Intersst in some avocatlonal aspect of sience =~ a hobby.
2. TInterest in a branch of scilence as a vocation for future career
If'we analyse these objectives we find that they fall under
three larger headings. These are:
1. Iﬂfbrmntion,
2, Skills and habits, and
34 Attlitudes.
In!bruntiohioov'ru facts, concepts, and prinoipins. Understanding
of this information is stressed, It is best manifested in functional

:applientiuh in real situations on the one hand, and 1 n interpretation g
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of neturel phenomens on the other, Skille sud hebits inelude
1nntrdinntal skille snd problem solving, Attitudes inelude
attitudes, apprecistions &nd interesis, The laset two objectives,
thet is skills end sttitudes, depend on informstion, These
objectives are of use mostly in thet they are to chenge tne
behevior of the individusl, through & better understending of
bimself and of his environment, so s& to secure msximam setis=~

fsetion through socisl cooperation,
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CHAPTER THRER
CURRICULUM
IT3 SELLCTIONZ ORGANIZATION, AND
DIFFERENTIATIONS

In the last chspter, the sime of science tesching were
d@iscussed, The step following the determination of obJjectives
is done 1e eslled the eurriculum, Nsturally, the device must
hermonize with the objectives, Aceordingly, different objectives
of science tesehing must hsve different épprosches,

In Trensjorden, secience study begine in the first elemenisry
ckase with "objdet lessons" which include & study of non-living
things, plants end animels., This course continues 211 through
the first three grades, Health habits sre discussed and encouraged,
In the fourth and fifth gredes, the snimel kingdom is studied with
& strees on animals known to the ehild, as well ss heslth problems
sueh &s digestion, blood eireculetion, réspiretion, first aid snd
some diseuses, Agriculture is introduced in tuhe fourth primery
and continues %o tue second sécondsry, 1Its study is bookish
especielly in clty-sechools, The topice studied are; plants,
thelr parts, the kinds sud uses of roovs, stems, lesves, flowers,
and seeds; the soil, its constituents, irrigetion, and foreste;
the cultivetion of ecotton, tobsceco, watermelons, ete,,,. }
treotors end hervest méchines; plant psresites, insects, disesses,
weeds snd field mice; kinde of food end their preservation,
8yrup meking snd merketing of ggricultural producte,
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Heslth study is resumed in the seventh grede, Disesses of the
eye, alcoholic drinks, coffee sud tobecco, melaris, smellpox,
typhoid, snd srtif€ficiel brestuing, sre tue importent topics studied,

Physice, ss & seperate course, is introduced in the sixth
and continues in the seventn primery, In the sixth it occupies
the whole ecience course, The topice studied sre; states of
matter, ite genersl end specific properties; pressure, liguid
pressure, floeting bodlies, air pressure, pumps; hest, eveporstion
boiling, melting, freezing; &nd the lever, its uses, lews,
levers in the humen body, In the seventh grsde physics shares the
science course with heelth snd chemistry but it is studied us &
seperste subjeot, The topics studied sre; megnetism snd the
megnetic needle; -stetic electricity, tne magnetie field of
eurrent, tre electric bell, the electric lsmp; sound, its speed,
echo, &nd the ear,

Chemistry is slso introduced in the seveutu primery as &
seperste course, ZLlemente, compoundse, mixtures, physicel and
chemicsl changes, sulphuric end hydroechloric scids, oxygen snd
properties, combustion, hydrogen and nitrogen, thelir properties,
air end its constituentis, carbon, charcoal, calocium oxide and
its properties ere tue topics studied, In the secondery stuge,
physics, chemistry, zoology, snd botany are studied us seperute
oonrlcl.(l, Physiecs is the one stressged more than eny other ﬁa

it ie shown in teble 3, It is given &ll through the secyndary yesrs,

(1) See Appendix,
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Properties of matter, hydrostatics, heat and sound ere studied
in the first secondary; mechanics, megnetism, stetic electrisity,
dynamic electrieity, and light in the second; hydrostatice, heat,
properties of matter, light, and sound in the third; mechanies,
magnetism and electricity in the fourth. Topics studled in the
first two years are repeated in the last two with some detail,
Chemistry is given alsc in the four secondery yesars but
with less stress, States of matter, chemical changes, obe¥
solubility, solutions, combustion, the air, exygen, hydrogen, water,
nitrogen, carbon, metals and non-metals, scids, bases and salts
are studied in the first sepondary; symbols, ges laws, laws of
chemical combination, equations, metals and nonemetals, and prepare
stion and proportiia of ae-ﬁ elements in the second; some of
what was studied in the first two years with the addition eof
oxidation, reduction, molal, normal, and molar solutions, indicate
ors, catalysts, and some elements, their preparation, propere
ties and ocompounds in the third year; another number of elements
and their compounds, ionic theory and some organic chemistry in the
fourth year.
Botany and zoology are relatively neglected., Botony ia
introduced in the first secondary, One period a week is devoted
to 1t and continues on the same basis in the upper two years
after skipping the second secondary. Definition, importance of
botony, the cell, prineipal plant parts and plant mutrition are gile
ven in the first year. The plant cell, and plant parts are studied
agein in the third year with the addition of Algi and Fungi. In
the fourth year, plant physiology is taken, stressing growth,
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functions of roots, stems and leaves.

Zoology is first introduced in the second secondary,
Like botony, it oeccupies one period a week which continues
in the upper two years. The anfmal cell, its constituents and fue
netions, unieellular and multicellular aninels, snd vertebrates are
studied in the second year, In the third yeap multicelluler
aninals in detail, mollusca, echinodermata are added to unicellular
animals whieh were studied in the preceeding year, In the fourth
year, the third secondary topics are reviewed with the reatudy of
vertebrata including amphioxus, pisces, amphiblans, reptiles,

aves, mammals, and soclal life in the animal kingdom, ee.g. bees,
(1)
TABLE III

Feriods Per Week

Sub ject 1st, 2nd 3rd litersry 3rd 4thl., 4th se
Physics 3 3 3 4 3 4
Chemistry 1 1 2 2 2 2
Botony 1 - - 1 - 1

T+ XrrZoology - 1 . 1 . 1

We see how sclence teaching follows a carriculum affected
by its objectives whieh are preparation for higher institutions,
This is manifisted 1a teaching seperate logically organized branches
ef sub jects of seiemse. The currioculum in Trans jordan is both ses
rial and preparatory., Different stages of the school years have
different sub ject matter, These sub jects are taught to prepare

(1)
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for something end not for their intrinsic worth, The preparation
is for promotion to highter learning stages ending with the
preparation for University entrance, The learner is fitted to

the thing learned which is "fixed in advence,” There is a duslism
Letween the lesrner and the thing lesrned; between the child and
society, The child is the loser in this supposed conflict, His
learning 1s mere acquisition - passive., Knowledge is taken from
an autherity, & book or s teacher, This is what 1s called the
pipeeline theory of knowledge. It views suthority as a full

vessel and the learner es an empty one which is filled from the
former through a pipe, Content is imposed on the learner and
education is reduced to mere discipline, 1he learner does not
participate in chcosing his subject matter and so interest is
lackings The curriculum should be a part of the experiences of the
learner, but in Trans jordan, he is not taken into consideration,
They do not begin with his present needs and environment and se the
subjects he studies are strange to hin., He 12 not taken to the
field to see some plants and study them, neither given related
toples to enlighten his understanding and make his knowledge
significant and functional. The teacher should try to make the best
out of what he has, At least he should bring some plants to the
c¢lass or ask students to do so in order to make his dessen in

botony living and interesting.



Whet ie the alternative? Who should determine the
ecurriculum? The leamner and the teacher should cooperate in
lying down whet is to be studied. Thet does not mesn that
the teacher would be pessive. The whole educative process
should be dynemic so &s t0 result in dyhamic growth. The
responsibility of the teacher is magnified according to this
point of view, he is to guide the learner end stimulste him to
choose desirable responses. From this responsibility stems
the importance of teacher training. The teacher should know
the paychology of the learner to guide him to accomplish his
difficult job effeciently., He is to reconcile socisl needs
with individual development and interest. In other words, the
lesrner should be stimulated to sct in a way which is intere -
sting to him and beneficial to so¢iety of whioh he is a member,
This 1s determined by the objectives of science teaching. The
Department of Education in Transjordan should give some
independénce to the teacher in choosing subject matter according
to the above mentioned disussion. This, of course, assumes
that the teacher is trained and capable of bearing the
responsibility. The problem of teachers snd their training Q}P ‘;f
will be discussed later, M A

According %o the National Society for iLhe study of  ¥5 N
Education, the psychological criteris for the selection of

(1)
& sciencee curriculum should be:

(1) Thirty First Yearbook of the Ketional Society for the
Study of Education, P. 75.



"], Punctional learning is that which relates most directly
to the life situations thet challenge interest,

2. A task of the curriculum worker is one of making errays
of experiences from which functional learning mey result,

a

34, A tesk of the teacher is one of making certain thet the
student profits from learning experiences, The outcome of
leerning must be identifiable to the learner.

4, Specifioc objectives esre selected for their value to the
pupils both in the present and in the future, and responses
are taught which these objectives indicete es desirable for
the pupils to learn to make."

This can be done by starting with what is interesting,
known, end relating it to the new, to whet is to be known.
1t can be eapplied in Transjordan, es in any other country, as
1t wes mentioned ebove through field trips in botany for
instance., The second point in the guotaiion above is releted
to the first dne; Lesrning of importent things which ere of dire
ect significance is functionsl. This necessitates stress of
community needs as the channel of development of the learnern,
His development and learning are to be of practical use - fa
funcional,.

Social need determines the content through social pressure
on the learner end through the teacher. Psychological orin-
eiples devise the way of introductions The Fourty Sixth
Yearbook on education describes the desirsble curriculum as
nflexible ourriculum which suited the needs of the children
end of sooiety."l’ In the Thirty Pirst Yearbook, thirty eight

gpecific objectives are suggested. These were taken from longer

(1) Fourty Sixth Yeerbook, op. eit,, P. 70.
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lists of objectives which were arrived at through guestions
esked by learners and through what seemed to be important to

the layman through questionmaires.

Qrganization.
Subject matter dlone is not important, but the way in

which 1t is organized is also importsnt, Fitting the child
to subject metter is menifested in on organizetion in the from
of systematic fields of science, This is the situation pre-
vailing in Trensjordan., The curriculum does not come outb from
the experience of the learnmer. It is not the growth of the
learner, but the acquisition of facts. Physics is studied in
the sixth primary with en orgenization of toples such es density,
pressure, hest etc., Chemisiry is also introduced 2nd studied
in & gspecialized form of organization. IV is organized around
topics and not problems. The or.enization is not for & secondary
student who is to use these facts in the interpretstion of
natural phenomena, training in scientific method and atteinmes
of scientific asttitudes, but for & speclialist who considers
topics seperately.

This way of orgenization is rigid end stetic. It is not
natural. It ies like studyéng spelldng, pronuncistion, end
punctuation esch in a seperate period while these three gkills

(1)
combined ere needed in writing & letter which is & conduct goal.

(1) Melvin, G., Activity Program, p. 118.



To elarify the situatioi. we should refer to the objectives
and psychology of science teaching. The functional understanding
of facts, concepts, and primciples which enables the learner to
apply and use them in interpritetion of natursl phenomens,
necessitates the eoordinatiSh of facts derived from many fields
of science sround these natural phenomena, Facts are means and
not ends. A problematic sftuetion mey eall for informetion
from more than one field of science., These facts should be re-
lated to the situation. So & course of genersl science is
preferable to isolated courses, in the elementary and Junior
high school, A more differentiated course centering around
different large fields is preferable in the senior high school
es it is proposed later in this chapter. As to planning
within the course, it should be divided into units. These
units, which should center eround & major aspect of the
environment, should be divided into smaller problems of
significante and interest to the learner., Change of the
surfece of the earth as a generalizetion can be divided into
smaller topics, as the change of the bed of a stresm or a river;
then thet of 2 mountain after rain due to loss of soil, then
this can be extended to shrink ages and the folding of lend
from under the water, In this later respect fossiles of sea znimals

can be mentioned as a proof., These problem situations
should be attacked in a way so as to give training in elements

of problem solving. According to the Tourty Sixth Yearbook,
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the sequence in which these problems are orgenized ghould be
in e spiralling and enlarging patiern of growth in concepts

and principles. A more comprehensive statement of this kiné
of organization ls:

"The process of learning is one of building up higger and
bigger, that is more comprenensive, idess. Tnis committee
postulates the definition of a mejor generalization as one
which is built up of growing understanding of principles that
in turn ere developed from smaller idess thet are the product
of necesssry snd desirsble experiences in living.“(ll

Now, what ere these generalizations or units centering
around & major aspect of %ge environment? 3Some of them may De
given here as an example.

1. Adeptation of living things %o their environment.

2, Interdependence of living things.
3, Change of the sufrace of tLhe earth due to naturnl forces.

4. Weteorological phenomene anl eauses.
5, Transformation of energy.

6. Relation of eartn to other gstronomical bodies.

7. Ceuse and effect relations.

More general and larger ugits are thees e steted in the second
chapter under the dlscussion of objectives, especielly und er

the funcetional understending of fects, concepts,and principles.

Differentiation.
After determining subject matter, the question of its differem

ntiation to different school yesrs srises. In Transjordan,
this is done by assigning different subject matter to different

years. Physics is studied as a seperate subject in the aixth

]~ Lewey, J., bduocation lodgy, P. 12¢
2) Heiss, E., Obourn, E., and Hoffman, Ch., Modern Scimnce

Tesching, pe 63.
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primery snd coutinuss up 1l tarough the lodder,. Heulth study cesses
in the secondsry stege., *his kind of differentietion resis oun the

galtutory theory of growbi. ine gredusl theory of growtu preveie

ling now necessitutes & differentistion which suitve iV, tho geuneraw
**g@@}nn constituting units of the program should continue to o
thut through the school yeurs, Vnenges in content should be of
gredusl nsture, sney should sccompeny the chsnge in srowtnh of whe
ehild, 1ne desired outcome 1e & concomitent growtih in the funetio-

ns)l sspect of the objectives wiick 8re to countiuue tne sume ell

through, Generselizations are broken down into principles, concepte,

and fscts which can be differentisted to gredes sceording %o meéjuri-

ty of ehildren, duis jdea of differentiation which resis on
continuity of objestives and generalizetions of subject matter with

growth of the cehild or lesrner, coincides with the progressive

point of view of educution &8s growth, reorgunizétion or reconstruc~

(1)
tion of experience,

But how should we differentiate? According to what spesific
(2)
eriteria? Heise gives tune following:

T. 1in terms 5T broed concepts snd principles,
2., In terms of adjustment needs of cunildren,
"

8, ¢ " interests of children,
de- ¥ g " growth level of children,
5, * L " level of difficulty.

Another point is added to these from the Fourty Sixtu Yesrbook.
Subject matter for & certain grade should be of direct use to chil-
dren in every dey life,

It wae pointed in the preceding discussion of orgenization
thet & genersl science course ie prefered to seperate courses of
TI7 Tewey, J., Bduestion Today, p.lZ.

(2) Heies, op, cite, P. 63,
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different fislde of science, This is better limited to elemenisry

and junior high schoole, In the senior high sehool, three specia=-

1ized courses of biology, physlce wnd chemistry ures suggested to
(1)
be elected by those wuo intend to enter college, The Thirty First

Yesrbook demende some integretion of phyeies and chemistry. But
whet asbout other puysicsl sciences? Wunst sboul geology, asitronomy
physiogrephy? To be fuir to toese sciences sud not %o go To exiremes
in specislizetion, the three years of unign school should huve;

l, An 1ntagruted course in biological sclence;
8, * = of physics and ohemintry;
3, " . " of astronomy, geology and physiogrephy.

The integreted course in biology should include zoology, boteny
(2
and humen physiology, It should include materiels relsted to:

1, Heelth - food, nutrition, sufety, snd mental heelih,

2, Reproduction, heredity end environment,

3, Structured and funetions of living things especially tune humen
body.

4, Conservstion of living tnings,

6, Conditions necessery to support life &and sdeptetions of living
things,

6, Living things of the peet and chenges wuich took pluce,

7. Relstions vetween individusle, groups, s#nd living things
in genersl,

Experience in chemistry should proceed from conerete muaterisle ®
symbolic discussions, Ihe organizetion of content should not be
rigid and traditional, It should center eround principles rather

then substances as is the sAtuation in Trensjorden, The guides put
(3)
for the study of chemistry by the Fourty Sixth Yearbook ere;
l, Setisfsetion of resl needs,
2, Adegquacy to msturity of the lesaruer
3, Socio-Eeconomic &pplications sre to ‘o stressed,
4, Activities to develop ettitudes esnd method of problem solving.

5] upil ianterest to be tuken into consideration,
ourty earbook, op. eit., p. 183,
2) 1Ibid, p. 184,

(3) 1Ivid, p. 199,
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CHAPTER FOUR
MOTIVATION, METHOD, AIDS, EVALUATION,

AXD TEACHERS,

Method is the way through which subject matter is applied to
reach perceived ends, So the way subject matter and cbjectives are
viewed and their relation to each other and to me thod determines 1ts
nature, The production of an Arab nationelist living as a civilized
man as an aim with an t{mposed curriculum necessitates an authoritari
method of spplieation,
in the elementary stage, sclence teaching ig better and 1ts
contents are better adapted to the needs of the children than sclenec
teaching in the intermediate and upper stages, Its objectives
are related to child development and consider the echild's
intersts, The inspector 1fi science teachling advises teachers to
mal: sure that subject matter bears on the ehlld's every day life
experiences, The example he gave of the way he recommends 1s£1)

A. Our cst: kinds of cats in relation to cclor and slze, thelr
11ttle ones, how do they play?, how does their mother wateh

them?, how does the cat respond to mice and birds?, And what does o
cat oat?

B, Our dog: what does the dog do 1n the day?, what are the kinds
of dogs ms the observations of the e¢hild indiecate?, what ls the
relation between the dog and the cat?

This information is taught in the first primary,.

Aletterform the science inspectorsesee appendix,
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But even here outdoor trips are not mentioned, Aectivity is
neither suggested by the inspector nor done by the teacher, Object
lessons are studied pessively. The teacher speaks about objeets and
health and pupils read about them in the textbook, They read about
them but they do not contact them, The things they know they do not
contact consciously, snd those the do not know, they only read

about .

®,

In the two following stages, objectives are pri;wratory. Teacher "
are adivised to pay attention to the practical side of science that
1s, laboratory work, But even this isnot fulfilled due to lack of
equipment and shortage of time because of the erowded character of
the curriculum which leads the students, finally through the publiec
examination, the matriculation Certificate, Thus, acecording to
these requiremnts acquisition of information and facts 1s the only
aim, while laboratory work and experimentation are sacrifieced, 4
session on magnetisim for thesecond secondary elsss in Hussien school
at Ammen was conducted as follows:

1, Review of the pro\riéul sessions discussion done completely by
the teacher, He spoke about the maniflestation of magnetism, the
magnetic needle, and the law of attraction and repulsion, He himself
solved a problem on that law as an example which was copled by the
students,

2, The teacher then entered into a new discussion of the magnetic
theory., He presented the theory saying that a magnet was made of

small magnetie particles arranged in a certain manner, Then he
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proved that the phenomenon of saturation of a none-magnet through tk
operation of mechAnical magnetization and the arrangement of iron
powder in a ﬁ@lt tube when mechanically magnetized,

3. He demdhltraéod the magnetic field and had the pupils leave
their desks by threes and go to his table to see the demonstration,
Then the boll ‘rang but he continued for one minute esnd gave the
assigmment, i'hinking over the methods followed during this session
we would'not@ne that at least the review should have been done by
the students, Tﬁp megnetic theory was not presented selentifically.
In stead or;giving the evidences first and then coneluding the theory
the'bpposito wes done, How can we expect to tultivate a scientifie
method of thinking when science material 1s presented to the students

! unsgientifically. Demonstrating the magnetic field was a good 1dea
but students uo;od in a disorderly manner, The last thing done was
doln&ins the students, in other words, stealing their time which
has ilbad effect both on their attitude and feeling towards the
teacher,

Aylaborstory gsession 1s a rare event, Tt may occur once a month,
BOOIuIL classes 1in u;eondary schools are large, unually.moro than
gixty students in a class, the class 1s divided into two divisions
ench working one period of fourty five minutes, Then, they are
further divided into two or more subegroups each performing a difroro?
nt experiment, This is done because cu{ficiont equipﬁent is not
availsble to have each student work individually, Pupils follow
instruetions which are fead by cne of them while another works and

the others wateh, Another method follw.
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the experiment while students watch, The experiment dome is a;'ay-
to demonstrate a studied phenomenon or theory., In other words, the
deductive method is follwed, The theory is studied and acdepted,
and so results of the experiment are anticipated, The procedure is
thus biased, The laboratory should be used with the following guides
in mindltl)
l, Use the laboratory work to give the rupils practice in
raising and defining worthewhile problems,
2, Pupils should learn the meaning and use of control in
experimentation; one variable at a time,

3. To test hypothesis and interpret data,
i, Student exploration accompanied by teadher guidance,

Analysis,
From the forgofng discussion, we see that the method used

in teaching sclence in Transjordan goes side by side with objectives
and curriculum, Objectives are preparatory, They are for the
preparation of some thing fixed in advance, the entrance of a higher
institution, which requires certain qualities, Unfortunately, these
gqualities are mostly information, The curriculum is fixed in sdvance
to eatisfy these requirements, They are tote possessed by the
learnerg, who is to be prepared, The most economical way to reach
these objectives 1s to store the information dosignnéed in his head
and be ready to reproduce it on demand, So the authoritative nature

(1) Pourty sixth Yearbook, op. cit, p.35-36.
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of objectives is thus translated into curriculum and method, Objec=
tives sre imposed on the learner who does not ghere interest in them,
curriculum is external to the learner because he does not participate
in its determination, Method follows the seame procedure, The
learmer is to be insturcted, that is , to have a structure built into
him, Information 1s viewed here as an end in itself, MNethod
is rigid and qtagmnt by being passive, Discipline is the poliey
followed, This kind of diseipline 1s authoritative, But how san
learning be accomplished 1f the child is not interested in the
understaking? It is facllitated through artificial stimulil, examina-
tions, rewards, and punishment, Here effort 1s geperated from ine
terest, We are back to the dualism of the authoritative practice
of education .

Let us look for the resl meaning of interest and its relation
to effort, The Latin word "Intoﬁ&lolt" means "Inebetween" It 1s
an attitude of mind towards ane nd; it ispurposeful, The mind with
an sttitude towsrds an end is under tension to sttaln thaet end,
Put does interest come from a vacuu? No, interest begests interest,
Tt depends on knowledge. This concept of interest coincides with the
iden of growth as reconstruction of experience, Knowledge - informe-
ation pluss experience plus feeling eshould invoke more knowledge,
more lesrning, more growth, From this we can infer that a sueccessful
teacher 18 ome who relates the new to the old, the thing to be known
to the thing known already. To be interested is not all, Interest
with out effort is dead interest whichc an not be conceived of, It is

not interest, but 1t is indifference, When one is interested he 1is
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not indifferent, but act!ve and anxiois to reach his goal, Anothqr
thing 1s that interest is not static but dynamic, Interest spurs
effort; effort ends with sccomplishment wheih in its turn strength-
ens interest and may invoke new interests. Nothing succesds 1ike
sueccess, And according to this view, the lesarner should always be
conscious of his progr=ss Lecause it 1s a generator of both interest
and effort. Knowledge thus attained 1is wider and more durable. Purther
more, this sttituds of learning 1g more afficient in ti- e and effort.
These advantages stem from the importance of feelling in and towards
experience, It generates effort in expesrience snd fosters the rasults
of it. PBut here rises tle question of conflict of Interests. When
two interests oppose each other, the one to follow is the one which
leads to reconstructis growht. Tre teacher as a ,uide should step

to make the laarno; follow ths pnreérable one himself, And that is not
to be done through impostion, but through preparing a desirable ate
mosphers, enviroment, The teacher's wisdom and the preper envire ant
are also neseded in prasenting social values to the learner. Te follow
the interests of the learner blindly leads to hedonism. He may fadd
follow the lina of least resistance and try to do sasy things, eor

he may do something which is socially harmful, Rdueation should be

11fe like socilally as well as practically. It shonld take inte

consideration significant problems and begin frem concrete, situat-

fons which are interesting. It also should take into consideration

(1)
that 1ife has @ifficult ttings to be done.

TI) Brubscher, op., Cit., pP. 261-266.
( Horne, og: cit., p.'lsa-lﬁd.




The importence of interest in eduestion implies beginuing
witn the interest of the lecruer, This necessitstes an
orgenigation of subject matter to fit it, 1In Trensjorden toe
orgenizetion i logiesl, It proceeds from the simple to tue
complex, But eimple to whom? It is simple from the point of
view of the teecher, In the study of sodium énd 1ts compounds,
it is begun with sédium, 1its properties snd prepusration, and
then sodium chloride comes, The oppoeite should be done, due
oppostte-should be -dones- ¢he student knows sodium chloride but
does not know sodium; €0 it ghould be begun witn what he
knows,

The logicel orgenization implies & suspicion in the sbilitys
of the humen mind to orgunize experience logieslly,y 80 it is
imposed from without turough subject mutter, This duaelism
between orgeénization of subject metter end the lesarning process
mekes for bed sdjustment due to lack of motivaetion snd interest,
Another thing is tnet experience is not complete, Order is
alwaye relative to eim and velues; orgenization isinfluenced
by interest, This necessitetes sterting with the epild's
{ntereet by sterting with what i8 known to him, This is the
peychologicel orgenizetion, It followse toth the inductive and
deduetive methods, It veginse with en interesting point, &
problem, then ite definition, & hypothesis as & tenteative

gsolution, testing the hypothesis, and lustly evasluating tie whole
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pirocadure, The last step mims to ses generalizations or a lu?g?ry.

i1s deductive, It is to discard shortcomings and mistakes,

The problematic situation was found te ve necessary for the

fization, 4+t implies freedom of sction, The inditdual works for -
:himlelf on the problems he mests, This does not mean that he is
unsocial, On the contrary, his problems have a serial value because
he senses them through social pressure, But it is the ability to
work independently and resch decisions in novel situations when he
does not have his teacher or parente to think and work for him,

The changeability of 1ife 1s a strong factor which bscks this argument,
Another thing i1s that pupils are not alike, but thay have individual
diffarences., The problematlc mebhod capitalizes their individual
abilities, Some of them would go further than ot)srs in exploration
and application eof th? pr-blem, This method necessitates activity,
According to Horgnn,(gg child is born lazy. He 18 not to sit in a
clnup with folded arms bait he 1s to do things and take work as a
pleasurable activity, The thirty first Yearbook views & learnser as
an Individual with inherent téndencies towards activity, with the
ability to respond towards 'is ewn activity in terms of satisfaction
and anneyance, and te reflect arriving at pronar adjustment or mental

disturbances. This means that either he is adjusted or

1) Brubacher, oP, clt. p, 278281,
Herne, op., TIT., D. 2P0-294,

(2) Morgsn, ., Chifld Psyehology, p. 219,
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malad justed, The kind of adfiustmant depends on satisfaction or lack
of it., In the latter case 1t leads to mental disturbances. The
proper adjustment is the satisfactory reaction to annoying stimull,
Ability to meet new situstions 1s satisfying and gives security in
the struggle for existence. Activity is not only important in ini-
tiating and exploring problems, but it is alse Important for testing
the hypothasis in action,

The problems te be dealt with sho:ld b~ real and sign!'ficant
te the learner, Helss (l)given an example of how 2 real significant
problem to a class was solved, The class was going to a pienic on a
week end., The weather-man predicted that Sunday would be sunny but
his prediction did not come true. The class was divided inteo twe
groups, one saying that the weather-man always lies; the other being
moderate, saying that his predictions come true most of the time.
The problem was defined and *he twe hypothasis were statad. Then
predictions were taken and their coming out true wers registered.
After a sufficlent number of these observations the resilts were ma-
tched and the moderate hypotlesis was found to be the right one.

In thies case, the children were very interested and they acquired the
ends of problem selving - knowledge, technique, and the attituds
of suspension of fudgment,

=)
The steps in sol¥ng & problem are:

(1) Heiss, op. cit,, p. 137
(2) Pourty Sixth Yearbook, op. cit., p. 166-87.
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le Sensing the significance of the problem arousing interest,

2. Defining the problemesituation in clear English., WVerbs of
change are to be used in question form, i.e. FHow does one
avold ocontagious diseases,

3., Studying the situation for all possible clues and facts boaringz
on the problem, charts, films, field trips, models, and graphs.
One should be critical about books.

4, Making the best tentative hypotheses.

65 Selecting the most likely hypothesis,

6, Testing hypothesis Dy experiment or other means,

7e¢ Accepting tested hypothesls tentatively or testing other
hypotheses.

8. Drawing conclusions,

9. Applying principle in new situations,

The oquiﬁnont to be used and its manipulation are to DLe
carefully planned, so as to economize time, It should preferably
be from the environment of the child. To 1llustrate the expansion
of alr on heating, it 1s better to use a bLalloon rather than a
chemical flask for demonstraticn. Fleld trips sre of most use to
afford first hand knowledge., Motion pictures, slides, globes and
charts within reach of the child are of most bénefit,

Through problem solving, questions sre answered, that ls,
facts are obtained, which are found in relationship and not
acquired as independent entities, Attitudes of suspended judgment,
open and critical mindedness are fostered in the only way they cam
be « in practiecing them in the solution of problems, Skills of
method are mastered in practicing scientific technigues and
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thinking. The steps of problem solving are the same as those of
thinking, whieh should be seientifiec and free from bias and

dogmatism so as progress can bDe facllitated.

'Thinkiné 1s & process of dealing with recalled facts and
experiences... The recalled facts are ones that are sssoclated
(or seen to be associated) with the problem situation that has
stimulated thlnking.'(l)

The quality of an education one receives can Le Judged by
its effect on his thinking. The abllity to act sstisfactorily im
novel situations depends on the thinking of the individual whieh
directs his sctions, Problem solving makes for a good quality of
sdueation, It naturalizes snd socislizes education in the sense
of making it 1life like, Growth of the learner is not in informate
ion coated '1§h 2 feeling and an attitude e experience, The fae=
llacy of Bhe passive method is in stressing information only,

From this prqctioo education ocame to te unprsctical, and abstract,
This 1s manifested in descriptive phrases asttributed te abstrsot
and unpractical opinions as being academie, bookish, ete..
Graduates, entering real life recently, are deserited ss fresh
from college, inexperienced, utopians, ete.. This is the crue
cial problem we have, Education should not be separsted from
life, It should be reorganized so as to meake for the development

of experienced

{I) Thirty Firat Yearbook, ope.cit., pe 67,
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growing individuals, The school years are a waste of time if they
are not utilized to this end, Life is a process of continuous adjus-
tment, In other words, It 1s adjustability and not adjustment which
is mportaht. Ad justment to the present only, and not to the future
which germntees this end, 1s the right adjustmetn, The present
should have "situations of novelty developing experience,”

This method was foumd to be successful in the study of the
eighteyears done by thirty progressive schools in the United States.
Graduates of these schools earned higher averages in all subject
fields except in foriegn languages, They also possessed a high
depgree of intellectual curiocsity and drive; demonstrated a Mhigh
degree of resourrce fulness; participated more in a2ll organized
student grm(.tga); _and had a better orientation towards the cholee of

a voeation,

Materials,
Materials or teaching aids used in science teaching in

Transjordan sre limited to textbooks an'd, partly, to laboratory
equipmd!ﬂ: if available, Multiesencory aids lile motion pletures
f1ls, and slides are not used, Field trips sre never resorted to,
The radio, with its value of opening new areas of interest 1s not
used, Extensive reading in science books and magazines are both
not though, of and not svallable, Text books are adhered to without

deviation or modification,

(1) Aikin, W, The story of the Eight Year study, P, 110-112,
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Textbooks ure determined by « committee of scieunce teuchers
appointed by the Ninistry of Eduéation, snd of inspectors
under the cheirmanship of the Under Secretary of State for
Bducstion, Their decisiones should be approved by the Minister
of Educetion bofﬁre they ere put into effect, In case books
on & certain subject of science are not &vsilable, &s it is for
the upper secondery clssses in chemietry, the teacher trénslates
meterisls from dAifferent sources & .d presents them to students
ir 8 lecture form, Sometimes these itisnslations ure wimeograpled
for the students' use, Curriculum snd method &re not only
authoritsative, but they asre centered around & text wnich is the
only source of informution &nd whieh ie followed blindly., Tuls

gituetion should be chsnged, 1Lhe text should be considered ce

2 tentetive plen, snd otheér sources such 5s books znd magszines,
should be avellsable, in the classroom und uvhe library, for
extensive resding,

Organizustion of meterials in science texts in l.ansjosdsn
is ium106) ol évsbemstic, It ceut®rs wround sulsiwnces end
topies ro2ther than aronnd pwahlem srees, The only crieerion
which guides selection of booke is ipformstion, Thie critverion

(1)

should be substituted by & number of criteris, These &are¢;
1, Selection and organizastiou ol couniens
Z. Psychologlesl plen of development of topics

3, The stending of the suthers @s sceintists or teucuners
of science

117 Heiss, op, cit,, p. 66, }
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4, Supplementsry materisls and tecchning sids,

5, Quality and selection of illustrutions
6, Difficulty of vocebulery

7. Style

8. Mechanicsl makeup and endurebility,

Another difiiculty relsted to textbooks in Trane jordan
and the other Arsb countries is terminology whieh ie not egreed

upon by trenelstore, Velaney, for example, has four expressions
in Arsbie, which are:

The atom ie cslled ff4f?1n,Syria. and in Transjordsn, hgypt,
Paelestine; tne molecule, snd i the rsedical and ¢

This problem should be solved by ugreement in & conference of
members delgated by all Arsb goveérnments concernsd, Moy be,
this ie an importent problem to be solved by the Cultural
Committee of the Arsb Lesgue, The presence of different expres-
elons for scientific terms &n irabic mukes for confusion,

Books published in one co.mbry sre of no use in other eountries.
In cese scientific megezines ure %o be published, their use is
limited to the country in wniokh they cre issued, A Pulestiunisn

tescher teaugnt science is Syria for two years, Then he went

to Trans jorden and was éppointed to tesen tuere, As he ued
studied science in English in this institution, the Americen
University of Beirut, he becsme sccustomed to use expressions

of textbooks used in schools in Syria, After one week of

diecussion &nd lecturing, his etudents told him thet they
did not understand some of the terms he weas using, This

sltuetion ie sgeraveted by the lasck of texts in the upper
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secondary classes, A dictionury of secientifie terms should

be put by the Commitiee mentioned sbove, This 18 to be done

by specialiste in science-physics, chemistry, biology, estronomy,
and geology - by langusge specislists, Periodicsl conferences

should be held by tnesa specislists, and tranelétions of new
terms should be added, This does not mesn thet we should invent

irrelevent new terms in Arsbic &8 it wae done in trenslating
the word "sandwitceh" as

But on the contrery, we msy sdopt some terms &s they sre, The

importent point, nere, is to heve an sgreement on whuat to use so
42 %o universalize the medium of communicetion in scientific
litersture, 1The &sssistcnce of non-irsb sceientiste who speeks
Arebic may be of velue in this respect,

It is & good ides to have the members of the ubove mentiomed
committee collsborute in compiling scientific textbooks to be
used in all .reb Countries, This willderve two ends, First,
the colluboration of these spescivliste will produce & good guality
of texts exceeding thet of sny individusl effort, and second,
thie will mske for the unificstion of the curriculum in tne Arsb
Countries, This snould not be misunderstood, beceuse I do mot
believe in the supposed importance of the unificetion of the
curriculum in estsblishing uniformity, &nd I do not recommend
thie uniformity because it mskes for rigidity, sufficates initistive,

and sscrifices local needs of commanities, On the other hsnd
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texts should be used only &8 tentetive plans, This introduces
us to the importance of the teuscher in moulding the charucter

&énd views of the lesrner s it is to be discussed later in this

chapter,

Evaluation,
In the disgrum on page 23, chapter II, the interrelation

of objectives, ecurriculum, method, &nd evalustion wes shown,
Objectives sre sought to be resched through & course - curriculum =
which 1s to be in s certain direction - method, But how can

we know that ob;ectivea'are etteined? The course mey not lesd

to the gosl, So the whole process is to be tested,

In Tréns)orden, we have deily, monthly, term, year, and
gtege exsminstions, The thing tested is the ebility to reproduce
agcquired materiél. Wach of the %wo steges of the laedder snds
with & public exeminetion, The school examinstion is not counted
for promotion from the primsry to the secondary stuge, 350 &
sifting operation is done through the public exeminetion whieh
ie conducted by the Ministry of Educsiion directly. Bxeminstionse
conducted by inspectors sre slso designed to test informstion,
Probleme involving numbers are given in science bpt they cun
be called informetionsl becsuse they sre from the vext, whieh
the student prepsres in advence, Even in msthemstics problems

ére sometimes memorized end solved from memory becsuse of
the restrietion of teachers to problems from the text,
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"Every thing thet exists exists in some smount, &énd whaet exists
in smount ecsn be mesasured," This is Thorndike's thesis on wnlech
educetional measurement rests, Measurement here is conceived of
quenititetively se it is the cuse 1u the sciences., This tnesis
implies the existencs of independsnt reslities which &sre taken
as standsrds, end messurement is & compurison smong tLem. 30 the
megsurement of the educstlve process breske i1t down into isoloted
processes which csa be messured, mamely,fscts upnd skills, This
legds to &n emphuls on these feetors end the neglect of othere «8

initistive, end conduet. IT slso leeds to verbelism wnd mechsanl zes

the & chool,
vhat sbout the corollary of "What does not exist csnuot be

messured?” Bducstion is concerned with potentisl developmeni, S0

cennot we messure it? Judgsment nere differs from judgment of some

thing complete, iducstion ie dynemic and csnnot be nessured exsctly

becsuse only ststic things cén undergo thut, reasurement cunnot

be done but to one vsriuble in & system whieh the educetionel
process is & whole, & totel, This totallity here is not & matter of
addition end subtrection so e paris of it cen be isolsted, but 1t

is & reconstruction of velues, old end new, relsted to « zosl, Henes,

to test growth is to evaluute 1%, There i: no finel growta whiah
can be evslueted zg sueh, Orowth is whot leads to more growth and
so it can only be svaluated when it is epplied 1in & problematie

situetion of sdjustment, It is to be relsted to further growin , &
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reorgenizetion of experience, But in what context is evslustion %o
bopndminiatered? Phe individusl ie not the only entity in educati~
on.- Soeisl welfere ie en &im; so evaluetion should be in & 1life
like eitustion, & socisl one, with considersation given to =ociel
welfsre, Another thing is thet the benuvior of the individusl
outeide the school should be counted.(l)

Anotner difficulty in lduo;tionul measurcnent isthe pr9h1¢n of
Units, Scientific units sre constunt, =& centimeter 1is ulway; &
centimeter, but & grede is not slwuye the sume, If « person tukes
& seventy in & wulz &nd snother sevenly in vpotuer yuiz, 4O tLese
two seventies eyusl escu other? '[The snswer is ncgeiive, beeuuse one
of these yulzzes must be eveier thsen the other, In the yewsr 1941-42 ,

all exsminees in tue Trensjordsen Hatricu%ution exuminsvion pussed
it whiletwo yeesre later only 18% pasaed.(‘) Whet does this wesn?
Certainly it 1s.the anrelisbility of the exsminstions, ve cénnob

gay that in one eor sll studenis sre sbove & certain line wihile
in snother only 18% of them sre se such,

Po evaluute learning in seience we suould test for chunge -$8..3
in behavior ruther then for informstion, Chunge in behsvior in
terms of objectives includes functioncl understénding, ettitudes &and
thinking - uae'or fects., Steps in evclustion sre to, 1) determine

outcomes to be evelusted (sometimes specific &s rezding & thqrnolotqrh

end 2) deseribe each outcome in terme of speeific pubil benevior,

(1) Dewey, J., Democrsey end Eduestion, p. 89-90,
Brubscher, Ops 8it., P. 268~T4.

(2) Metthews, R,, 0p, cit,, p. 509,
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(1)

The use of more than one method of testing is sdvisable,
Evelustion hed asnother importent value besides checking, which

is guidence of both pupil &nd tescher, The pupil is sotivated by

being conecious of his progress which widens hie interests and
megnifies hi= effort to scheive his ende, The teacher slso ctn find

out pointe of strength snd weukness 1n(£¥n metnod, He cuan also
diegnose difficulties of his students,

Teachere,

Well prepured science teschers sre not sveileble in Trensjordsn,

The problem of procuring them sti1l]l remeins &n unsolved problem for
the Depurtment of Bducstion, AS we neither have teschner treinlng
Colleges, nor & sufficient number of science burssries to study in
Unive-sities abroed, it is not strange thst = shorthagad of science
teschers is to be confronted, Most Trensjordenieéns who enter College
heve & ereving to study for & cureer other thsn teaching. They

want to be professionel men, doctors, phermscists, engineers,

lewyers, snd business men, Others, who do not follow these branches

bectuse of lack of interest or scholastic sbility, follow the line of
leust resistuce and study s socisl science for socicl prestige,
This, most probably, is due to the low status of tesclhers in Trense
Jorden both from the sulary and prestige points of view, 3o to

be & tescher is not & gosl for embltious educstionslly privileged

(1) The Fourty Sixth Yesrbook, Op. cit., P 106-110.
(2) Gile, op, cite., P. 505,
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young men who ean follow the pther more remunerutive éarcora with
more sooisl esnd finasncisl output for less input of effort snd time,
Even those who heppen to study science snd tesech &8 & temporery step,
desert teschin~ sfterwards to bdbher depertments in the government

where they work less and have better opportunities for promotion.

A selence teacher of Salt secondsry school was expekled two

monthe e&fter the beginuing of this scudemice yeer 1950-61, The
pepartment of Educstlon could not find snother tescher to toke his

plece, They were obliged to have the science teucher of tue -econdsy
school of Ammen leave for Selt on certein deye to give science

lessons there, Professionsl quslificetions sre not found at &ll,
The o0ld conecept of "He who knowe oun teweh” is st1ll in przctice in

Trens Jordan, funis eoinecides with suthoritetive educstionul theory,
But if we ere to look for the fulfillment of the objecttives which
go beyond inrﬁfmation, objectives which develop functionsl under-
stending in the Pupil, methods of problem solving, s=nd asttitudes,

we fsce &n urgent need for will trained teschers who understsnd .Lhree
thingej their subjects, the learner, end the wsy to help uim leeru,
The tescher who 1= to prepsre & proper stmosphe. ., who will stimulate

the learner to follow deeirable responess from nis own secord, should

know the lesruer himself, Also, he who 1s going to execute sometning

should know iits velue &nd the philospphy behind 1%, This will

{lluminete his wey =pnd make the educutive process consigtent,

The teacher is enormously importent in the progressive philosoply
and practice of educction, FHe 1s %o be an excellent guide,

communiceting those who &re guided through & course und 4 direction
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erest of the ehild makes it importent to have & flexible curriculum

énd method, The teacher is responsible for this flexibility., H e

also should direct interest for individusl development end socisl
welfare, Attitudes esn not be taught through precehing, It is
the personaslity of the teacher snd the manner in which he behaves

which is most impressing,

To solve the problem of seience teaschers in Trans jordsan,
trasining colleges should be founded, A sufficient number of
hursaries ehould be sent abroad to study science =nd eduestion,
Saleries of teachers should be rsided and should exceed salaries
of equals nov in other departments because teschers exceed them

in the effort end time they spend iu their work,

The teacher is the corner stone in educeiion., We should

begin our reform with qualified teachers,
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CHAFTHER FINE

SUMMARY AND RECOMMENDATIONS

Summary,

e —— . ——
- : T

From the foregoing presentation and analyais, we see EH:;
education in Transjorden 1s traditional in nature, It was borrewed
imitatively without a resl understanding of 1ts meaning or functinn,
Secial progress and welfare with individual development are neither
manifested in its aim nor In its operation. The production of an
Arab natfonalist living as a civilized men glwes, according to auth-
erities in Transjordan, a comprehensive idea of the whole precess of
education both in essence and practice. A vague aim leads to confusion,
We dare say that 1t 1s not an aim but a rationalization of what 1is
done, A civilized man knows certain things, 80 our youth should knew
it. Whether th; needs of that civilized man differ from ours, due
to difference of the community or no’ﬁ is not taken into considerat on.
Information and facts are considered as the only eonceliwable means to
attain that end. The curriculum 1is loaded with facts to be acquired,

Sub ject mnttoQ i1s determined by official committees. The learner dees

not participate in any way in determining 1t. He is te fit himself

to subject matter in the easiest way py mastering text material passively,
Education in Trane jordan is authoritative in aim, subjeect

matter, mebhed, and evalustion., It is auvthoritative in aim bacause
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the pupil do2s not shars interest in it. Singnificance of the

aim of tha procsss is not shown to the learner to have 1 share

in being interested in 1t. It 1s imposed on him,or in othear
words, 1t 1s not recognizsd by him. It 1s determined by '' those
who know '' as 1s th cass in a dictatorship. What I mean by a
dictatorship her: is not the political maraning, but any kind of
imposiction of ends. Subject matter 1s authoritative in th+ semee
that the lsarner does not participate in ths lavying down #f 1t,
This d0¢9 not mean that the teacher should ask Lhe child what

to be taught,but 1t impliss the respsct to the learnar so as %o
have subject matter éirectly related to his naeds, present and
future. The teacher should make the loarn;r adopt the desirable
subject matter in ths proc:ss of hie development. This situatin
calle for well traina+ teachers and flexible currienla. It is
imposad even on tha teachers. Method is awthoritatiwe in the
sene? that 1t doss not start with the interast of the learnar

the systomatdc organization shows that. The vhole process including
its results,is not avaluated for showing the student his progress
or diagnosing his difficulties; btut its sole purposa is to decide

on his qualifications for promotion, or eliminstion.

Phylosophical Discussion.

Life 1s an actlve process which aims at meetin: the bidloglaal
» 8motionel ans social, nerds of the indivi- ual. Thass needs are
interrslated. Biological nesads ars basic and should be met inorder

to praserva the 1lifs of the individual, An 111 fed child will die.
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But =& well fed child, whose biological necds sre met, but who

dows not receive the &ffecition and love of hie parents - lsacking
emotional sscruity - might deteriorate physically or at lesust

his physicel development might not be &= it would, had emotionzl
security been. provided, A new born ehild essocistes the satisfactiop
of the hunger drive with his mother or nurse, Even though the
satisfection of hie biologicsl needs restores equilibiriua, @nd
gives & feeling of sstiefection, still, if his motrer or nuree does
not give him the affection ¢nd love that go with the feeding
experience, some thing will be lacking, Besides the role of perents
or nurse, intellige.ice assumes 1te sole which progressively

incresses with sge, 1t becomes & major factor in hie findineg the

best esnd most economicel techniques th.t will satisfy both hie

biological end emotional necds, He cries when he feels huugry or

afrald, This is & simple mechenisms of sdjustment,
This discusseion does not mean that the bloligicul, emotiénal

and intellectusl factors sre separable, Also physicsl security is
not stetio, On the contrary, so meny things muy be conditioned

by it that it may seem sbsent, Someone mey undergo & mentsl break
down due to the Ross of & dear person while his physicsl security
is not touched direectly, The separation ie just for applytical
purposes, The personslity is & dynamic whole} &n integrstion

of the physical, emotionel, eand intellectusl factors, These taree
integrated factors should be found in & harmonious relatiomnship

80 as to mske for the growth &nd development of ¢ mature imdividusl
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end of meeting novel situations,
A philosophy of life should be bsecd on the meaning of life,
This is importent for discarding sbstractiness und sttaining prect-

feslity. The philosophy which should guide our sctione should rest

on this life fector - security and sstisfsction of needs., The aim
of edue.tion ehould stem from this necd for security, The individusl
1s more secure when nis abilities ana cepacities sre developed %o thel

utmost, end his potentislities capitslized end recruited to hie well
being, But how esn thai be done? It can be doune through educstim,

The individusl is guided by the teuchLer surough the Pight cnannels
to reeeh his end.,= growth - through his own sciivities witih the
lesst shortcominge and time, But how ecn the individusl use his
ecspacities to rescu hie ends? Can he do thet individuelly in

isolation? The modern life of specialization interrelates the needs
of individusle throuzh ite extensive brsmBhing und nerrow speciali-
zaetion, Relstive individusl independence of the primitive man

{s eubstituted by thehigh interdependence of the modern.civilized
technicsl men who is limited to one Job or industry or even &

minute divieion of it, This interdependence ie extended from
individusls to netions who &re interdependente on one &nother and

should cooperste for the happiness and well being of their members,
So the freme of individusl development for individusl security is

soeisl, Soeisl development through coordination of the development
of individusle for their collective well-being is the desirable

setting snd background for the development of the individusl.
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The interest of the individuasl ie inseperuble from the interest of
his group, end so social interdependence necessitutes meximum

cooperetion of a£ll individuels,

How e&én science tesching contribute to thie general zim? The
objectives of science tesching center sround functional understending
of fscts, concepts end prineiples, problem solving, snd sttitudes,

Men was 8ll the time feeling insecure resarding natursl
phenomens snd foroaé, He feared botu these phenomens and was
eurious ebout them, So, he attributed them tc the supernstursl, But
now, through science, he understands and interprets tuem, By ®0
doing, he hes developed & belief in himeelf snd stteined coniidence

in his knowledee, Then, he stepped furtrer snd controlled his

natursl emvironment to sttein security esnd satisfaction. geientiftk

method and thinking give practicality end objeetivity to men, He

tackles his problems with an attitude of tolerance whiech fseilitates

his libverstio:. from dogmstiem, thus leading him to progress,

The concrete science materisl used in tue educetion of the ehild
should be determined u«nd orgenized in aecordeénce wiin sn sim, whioch
muet in the lest snelysis, lead to the develupment of the individual,
This development should teke plsce in, und contribute tb, & 2oecial
gsetting whieh ensur¢s socigl coordinetion snd progress, Thie nece-
ssitates muteriels centering eéround the following interreleted topicsg

l, A philosopuy of life

2, Heelth - individusl snd public,
3, Food, ite valuee apnd produetion, clotulng, shelter

4, Vocstions
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§, Family life znd esdjusiment
6., Understsnding the physicsl snd sociel environment,

These eix pointe heve a soeisl orientstion &s well &s an
i{ndividnal emphssis, The social implies the moral, This ®ehould be

well menifested in the socigl 1ife of the school. A democrzilc
gchool government which implies sharing of lnieress of students

apnd teachers, participetion in planning, snd cooperation ia gction

for sollective ends, should prevail, This c&n be spplied in Irans-
jordsn in student couucils for schools, elected by the student

body, Various comiitiees are clso of use for the setive perticipet-
ion of the meximum number of the students,

Selence is the mejor foundetion of the second, third, snd

parfly the fourth, fifth, snd si.th pointe mentioned sbove, Healih,

fo0od - iis preservation end production - &md materigl neceessities

of 1ife ere suhbjecte of science, Most vocations &are also subjeats
of sciene, Most vocations are &leo subjects of science, This ise
very elear in industry end sgriculture, Subjecte, other tﬁun seince,
are better dealth with in & scientific metuod &nd attitudas.ot
suspended judement, snd open &nd eriticel mindedness, Family life
end sdjustment depends smong other fsctors, on sexusl adjustment

end setiefection, This depends &lso on previous sex educstion
both from the pointe fo fiew of fuete end gttitudes, Soience is
the sole foundseiion of the firs. par. of the sixth point, that

is, understending the physical environment,



The development of the individusl should be dynsmie und direct,
This necessitates two thinge: it should begin with his interest
emd should be casrried out sctively, Activity is necessery ln every
real situstion. It ies also necessery for checking &nd applicetion

of jJudgment, This will bring out his security ss & cons@éions ma,-
i{festation of his actions snd so motivatee him for further setiviity
to reach his gzosl, Tnls slso mekes for & real developed pereonsliy ,

en experienced ome, 1% brings up & coordinated personality with

no leg of sction snd experience to advencement in information - if

we cen csell it an sdivencement, Sclence, with ite precticel neture,
mekee & good subject of this espect, The way in which sclenee ghould
be tsught, problem solving, contribuies to cetive knowledge which

ie used further in the solution of other preblems emerging in the
future, The sensible results which ere sttained create new interests
in new situstions snd problems, The way provleme &re &st..cked wim
the use of sll sttainable date makes for an integration of experieuce

and an understending of interrelsted factors iu & situstlon. I
slso mekes for comprenension end thoroughness which wre needed for

hermony in thinking .nd benhavior,

‘Precticel Besign,
Centralization of the interna of the system of education in

Trenejordan in 211 1its aspects makes for atandardiiation and suthe-
oritativeness, The Ministry of Zducaetion defines the sims, lhyl
the curriculum and determines the method by its public examinetions
which center eround information only, thus redueing method to mere

scquisition of informetion, This situation would noi be improved
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even if schoole were given the liberty to manage these uffsirs
because of the lsck of well treined teaschers, The tescher is the
corner stone in the formsl educative process; because its efficieng
depends on nhie insight end funetionsl understunding of his job, He
should understand the genercl sim of education snd the objectives of
hie subject mutier, He should understund his subject matiar us well
88 the groving child, Ke sssists the lsarner to realize the

importunce of the sim snd objectives of educetion for his well being,.

Thie is & very difficult Yob which csn be entrusted only to trained
teachers, To meke the learner sec thet whet is reguired ie importemt

eelle for knowledge of the nature of the learner and training in the
right wey of motivetion, The tescher also glves the learner the
the opportunity to partieipate setively in laying down the enrriculum

The ehoiece of sbiding intereste which sre found in the pregent and

continue in the furture sre favoured indirectly b the ctmosphere
the teacher crestes, The weay he evaluates success :npd development

glves the lesrner the meening of what he is doing &nd &an indication

of what he should emphesize snd exert more effort upon, Tuis
evelustion 18 sls0o & reforming process to correct mistakes in method,
Another imporiunt respondibility of the tesche i the encouragement
of the internsl building of desirsble cttitudes snd modes of conduet,
Thie 18 best done through motivation and demonstration, The suitable
stmosphere should be created in order that the student behaves well

from his own sccord, Poseibilities of buad beLavior should be avoided,
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Prevention should precede cure, The personality of the tesc her
is a model for his students. His way of spe ¢h, dress, punci=-
uality, and behavior are parts of the desirable stmosphere

and environment. So we should begin with him in order to attain
our aim in educstion., He also will make for the decentrslization
of the system becruse we will be confident in his ebility to un-
derstend the local situation better than those officers in

the ¥inistry of Education, Training colleges are the first

thing which should be done. These should be founded, and
specialists should be borrowed from other countries for their

temporsry mansgement. Bursary students shoulé be sent ebroad
tostudy sreciel subjects and education to come back snd gradually

take the place of borrowed specisllsts. Students enrolled

in these teacher treaining colleges should specislize in a field

of knowledge and not in single special subjects, Scimnce, in

i{ts all brenches, should be taugnt in these colleges., This
includes physics, chemisiry, biology, astronomy, geology, and
physiography. The status of teschers should become high and

attrective by raising their selariee to insure for them a

decent living.

This project has a difficult obstacle to overcome. From
where can we get the money for i1t? The budget of the leparte
_ment of Fducetion is deficient for the initiation of such & project.

The genereal treasury is deficient also. Authoréties in Trans-

Jorden do not differntiate between the important and the more i

important. Sueh éducetional projects are far more important

to the well-being of the community than the foundation of a lege
ation in Afghanisten. The point is thaet we are dominated with .

superficislity and megelomenia. Whatever we do is to give an
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attractive external appearance while we are not sound and solid
in the internel - in relation to vitel sspects of life. The
governement encoure, es the importation of esrs but not of
tractors. Our salvetion is in & souné economic system which
would provide the money necessary for socisl healtn and efuca-
tional enterprises. Anyhow, this process should be begun
Qquickly and the money should be saved for the time being by
eliminating other less important projects.

Beofre leaving finrnce asice, I should point out the
necessity for opening hostels on the government's sccount for
bright students from villages where there are gchools of four
grafdes only. 7Their bad situation 1s not only oI inequality
of educstional opportunity, but the village usuaily provides
the building of the school, while the government provides
it in the city. Another thing it, that students in villages
cannot continue their education after the fourth primary,
Hence, their potentislities are not developed, They are deprived
of their right of continuing their educstion and so they lose,
end the community loses their tslents. The number of schools
should also be increassed so 83 t0 secure equality of educstional
opportunity for ell children. Compulsory education for the
elementary yeers - the first five primsry yeams - iz merely
bleck on white; ené that iz becouse of lack of schools.,
Government schools do not accept students who come to enter

the first year primary of their own sccord., The comulsory
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age should graduslly be extended to the geventh primary year
at least, and should be strictly executed,

OQur crucial problem now, in Transjordan and in the Easst
in general is to caich up with Western civilization, We are
sdopting western civilization, but superficially, We teke the
Western life from its externsl aspect - cars, woollen goods,
and the like. These ure fruits of the tree of sclence,
industry, but grown cuiside. We consume #7o0ods and use luxure-
fous materisls imported from the west, There is no balenece
between our imports snd exports. The result is a leme system
of economy which destroys the country gend mekes it poor end
week «+ The sslvation is in industriaslization. This
industrielizetion will meke us economicelly independent. It
will meke for the production of what we consume, This does
not mean that we will have an excess in some kinds of producte
ion which will belance the deficiency in other kinds. We have
potentisl industries or phosphaties fertilizers, lesther, woollen
goods, dairy products, agricultural industries, ané others.
These need two things, first, sound economie planning, end
gecond, well treined specisliste end technicisns., The first,
sound economic plsnning, is irrelevent to our Giscuseion, bub
the second is one of the fruits of science t esching. The
produection of specielists, and teechniciens in seience, mechanical,
electrical, chemicel, and sgriculturel enginecrs, 1is greatly
needed. This task necessitates #wo scts: first, the revision

of science teaching in acedamic schools; and, second, the
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foundation ofna sufficient number of technical schools.
3eience is not given its due importence in the elementary program,
Only two periods & week &are devoted to science out of an average
of 31 periods & week &8s 18 shown in table 2. HKeligion occupies
double the perdods of science; English at least three times,
The sehedule should be reerranged, Heligion 1s mostly the
business of the nume and of religious institusiona. Another thihg
is the presence of two religilons, Islam esnd vuristianity, in
Iransjordane Some sdvocate the stress or the tesching of
religion for moral purposes. this, to my thinking, is not
a strong point becsause morality should be built from within,
thet is self built morality. The ohild acquires a moral and \\\‘-
social conduet, not turough preaching, but through being found
in & suitable environment in the sechool, at home, &nd in socief.
Sitnationé which may develop bad conduct should be avoided., The
individual acquires the best conduct by being in the best gystem
of life.

English is begun with in the fourth primery grade. Itame
use is greatly suspected in the primary stage especially in the
fourth and fifth gredes. Mpst stucdents do not continue their
study efter the primery siage and even the fourth or fifth primery
grades and so Znglish 1s of litile use in their life out of
school. Another thing is that priority shou.d be given to more
important subjects which =are of abiding use. 30, periods of
religious instruction should be renduced at least to one haelf{
their number., English should not be taught et the cost of otker
subjects. Science should be given its due share of periods

a week. It should be at least equslized with language in
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this respect.
Leboratories should be supplied witn meteriasls and equipm-

emt 80 that students should have the opportunity of doing
ipndividual labore.ory work. The clesswork of science gshould
be held in the latorztory so as to meke it possiuvle for Cemone
strating snd experimenting even during & discussion period, i
it is found to be necessary. ObJectives, gurriculum, method,
orgenizetlun and evaluation should Tolluw the suggestions
posted in the second, thiid, end fourth chapters.

Agriculturs1l, mechanical, end electrical techmical schools
should be opened, As our country is sgricultursl, the easiest
and the first s.ep should be opening sgriculiural schools which
should combine both the practical end thecretcial. These
schools should be given privrity to other industrial scho.ls,
Agricultursl industry should be the Iirct steip in industriel-
i{zestion. GSehools should be locaived in sgri culturel arees
end not in eities. They should conduct research work and
experiments to improve crops by selecting seeds, finding better
ways of cultivation, an? [ightling pes”s. ™nese schools sheculd
serve & double aim, They should train students in egriculture,
end better the conditions éf the erea in which they are,
Communities should benefit from the school by seeking ite advice,
The school should also sim at solving egricultural problems of
the community. Other technical schools should aim at smkxkug
xgxkaukixxaxx vocetional training end clvic service.
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The second sspect of the problem of catching up with western

civilizetion is that of the cultural lag. Although science

applied in industry made for a change in Lhe socisl system, this
latter is still lagging behind the scientific industrisl advance-
ment, This leg is found in the west in & way that socisl liffe,
ideals, t . aditions did not sccompeny science in fiius aCvencement.
Means c¢hanged quicker than ends. Ihe old ways of ti:inking, in
connection with =oe iel and morsl matters, did not echeange much,

This leg is intensified here in the rast, Ve adopted the

meterisl fruits of science without sdopting its ways of epnlication.
This brought out a great difrerence between our 0ld ways of
conduet, our traditions, end the new mode of life. The clash is
now very hot due to the dogmetism of the 0old. This is due to
ignorance, It is still transmitted to the new generetion. The
education which the younger generation receives is mostly verbal,
This practice does not conform with educ:tion in its resl sense
which, to my mind, should liberalte the mind und make for free
thinking before enything else. The only th ng the stucents get of
what they call ecducution is information., The role of science in the
golution of this situation is all importent., The use of scientifie
methods and attitudes of objectivity, suspeneded judgment, and open
and critical mindedness mukes for its trensier in solving other
problems including social problems. Objective scientiflic faots
whieh contredict prevailing bellefs and superstitions give a clue,

a starting point to seritical attitude towerds ever, thing of
social use which should Justify it & application in terms of use far
desirable ends. Science steps here to contribute some factors to

& sound philosophy of life. In short, the effect of science ig

that it makees for flexibility in this ever chenging world,
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APTENDIX

A letter from sclence inspector,

Irbid, 15.3,.,19C1.
Dear lir, Nabulsi,

I receivzl vour letter dated ¥,3,51. I shall
answer vour questions as 1 can,

Science teaching, like othe - Tields, has a definite
program for the attainmont of deflnite objedtlvea, When we apeak
of the srllabue, we muat mention the astapges ¢ the ladder in
relatior to ebjoetlives, and ape of the student and his abilitv.

The schcoel vea ' are divided into thres stag .as:
l, The first stages 1s the elementars stage which: consisis of
flve vears, The age for this stage 1s from seven btc cwelva.
"he alm of this stage is literac- and a general education
fitting them for good citizenship, Thls stage is eompulsory.

2. The second stape or the intermeiilate staze whieh includes the
sixth and seventh primary, and the “irst and secon! secondary.
It 1s intendad to make it three years in the future under tha
name of the intermedlate secondary scho:l, The age for this
8tsge 1s from the twelfth to the [ifteenth or sexteenth, The
goal of this stage ia:

Ao Preperation for the upper secondary stags.

Be Preparation lor eslementar agrleultural achools,
2lementary temgher training schools, industrial
commereial, and technieal achools, Compulsory
education should be extendsd to the end of this
stage in the future when the budigst of the government
and ecireumstarnces permit,

ve The thiri stage or the upper secondary stage which consists
of two ears add it is intendsd to make 1t three. The ape
for this staze 1s I'rom fifteen to eishteen, The goal of
this stage is preparation for univeraity entrance ani
specialization,

Ve can divide the filrst stegs irto two division, the firast
consisting of the first three agrados and the second of the rollowing
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two, fourth and fifth, It is intendel to intedrate the sclence
lessons of the [irst division with hisor: and geaography so as to
make 2 practical course dapending on experierces in 1ifs, anl it
is to ba called "Knowledge," or "Enowledge of 1life." But now we
have Jifrers:t seperats courses for all these subjects.

¥¥e ask the teasgher of the [irst grades to make the lesson
a part from the dally 1ife of the pupil. It should inelude real
sitvations of what he saes ani expsriences in his enviromment, or
example, when "animals at home," are discussed, the discus:sion
should be as follova: -

Ae Our cat: the kinds of cats sccording to thelr size and colour,
how do they plas, how does their mcther watech them, haalth
and gleanne s of our cat, how Joss Lhe ast re:pond %o mice
and Hirds? Vhat do we fesd our cat,

Be Our dog: T"hat does our dog od In the lay? VWhat ean the dog
do? _ he kinis of dogs = as the observatlions of the children
indicate,

This is an examples of a lesaon, %We aim from it at:

l. To develop sppreciation of nature

2., To develop ksenness of obscrvation

3¢ To arouse curlesit’ anrd to use experim ntation to satisfy it

4, To get practical desirable results o iaill 1life ebservations

8. To induet rules of health from the 1life of ths child and the
com:unity,

6. 300ial use of these obtainal rules,

In the s:cond division of tho first stage, that is in the
fourth and fifth grades, subjects are classified and systemmiize
in relatior to the mental development o” the studamt, He is given
mtrition, clothes, shelter, means ol illumination and heating...ete.
The teacher uses charte anl some machines an! mat fials which he rets
from his enviromment and which may be found In the school,

? In the sceond atage, th t, 1s, the aixth anl seventh
primar , and ths first and -eeond smecondary, the student is ziven
elemertar; chemlstr anl elementary physics in addicion to "object
lessons,” so as to be able #p enter industrial, cormexcial, agricultural,
or higher secondary schools, ere, we ask tsachers to make thsir
lessons as prectical as poasible., The Tepartment of Zducation suppiles
schools with equipment and materinls, Teachers are also askaed to

use materials obtalnable ‘rom thelr environmant az a bottle, a ruler,
samples of plants, samples of animals, bones of animals, stce
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Students ere asked to tale notes of what they observe and

of the results of their experimentation and to pass these notes to
the teacher to give his directions,

In the upper cycle of the secondary schoocl, where Lhs
studsent 1s prepared for universitr entrance, we provido schools

with all materisls and equipment necessary for the learming ol

phraics and chemiatrv, The students apply thelr practical lessons
under tho supervigilon of the spscislized teacher, They take dowm
results in coprbooks, We alm from these practical lesaons to habituate
the student care anl exactness in work and to econclude results as near
as possihle from the meal answer. Ve prafer a less nmumber of axact

and well done experiments to a large disorderl ' number of it not

cared for ite r evlts, To cultivate the inclination for practical
sclentiflc, research, exactness, persistance, anli gorregt scglentifie
inference a2 the oblactives of science teacﬁing in the secon lary ysars,

Spaakins of the overloadesdness of the svllabuas, as it was
mentioredi in our fourth qusstlon, it does not .ean its wmstness,
There are many toples which ams put to be mentioned as topics stuliled
in earlier esrs which seem neces:-ary tc be a bridge bto the naw miterial
which is to be discussed fully,

It 12 ¥nown to youn, however, that syllabl of govermments
are put by orficial committees superviss! Ly higher authcrities,
And beinr 2 member of these cormitiees, I may have opinions an‘!
theories diflering completel: from the syllabus in practice, 'e
move gradually and in sgcordance with eircomstances to somplete our
geyllabus and make 1t perfegt,

I hope my saxs® conclse answeres to  our questions are ant-
isfactory, I am raea iy to answer amy question wour ask in the
future in this respect,

With my zreetings,

Inspector of Science Teaching,
The Hashimite Kingdom ol the Jordan,
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THE SYLLABI OF OBJECT
LR88S0N8, HEALTH, AND AGRICULTURE
FPOR THE PHRIMARY GRADES

l. Object Lessons and Health.

The First Grade,
Domestic animals as the dog and the cat, and poultry birds as
the hen and the pigeon.
Some plants, trees, herbs, snd weeds.
The necessity of wushing the face =2nd the head every morning,
cleanness of the mouth and teeth, cutting the nails, the injury
of putting the fingers in the mouth and the nose, the necessity of
washing the hands before and after meals, care of the eve and the
benefit of washing 1t and precaution from flies.,

The nocaasity of killing mosquitoes, flies, and lice,

The Second Grade.
Domesticated Animals: the sheep, the goat, the cow, the camel, the
horse, the donkey, agd the rabbit.
Poultry, the duck, and the gouse.
Description, habits, benefits, and food.
The fish,
*114 animals found in Trans jordan: the wolf, the fox, the hyena,
the snake, and the deer,
wi1ld blrds: the sparrow, the owl, and wild pigeon.
Prineipal parts of plants: the root, the stem, the branches, the
leaves, and the flowers, with thelr funcotions in general,

Godd looking in dress, housing and other deeds, Sitting stralight
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drinking water, the harm of wat clothes, plaving in the open
air, regular time of going to bed, early aleep and early awakening,

The third grade.
Living and nomliving things around us, FPlants: growth, nutrition,
reproduction, f(lowers and how to take care of Lhem,
Animels; diiferent snimals that we know, comperison in food,
shelter, growth and reproduction,
Fonliving thingd: rocks, soil, water, and metals,
Plant foods: vegetables, and fruits and their benefits., The
necessity of washing them,
Animal foodss milk, eggs, meat, and butter,
Common esglt and its bsnefits: water, importance of water to 1llifs,
drinking water~, purification of water,
The importanbe parts of the body, sweat and the benefits of bsthing,
and care of the eye, hte nose and the ear,
Time of sleep and its duration: the head, the mastress, andi the

blanket, the danger of making gire in sleeping rooms,

The fourth grads,
Animala, plants, and non-llving things: vertehrates, marmals, thelr
beneflts, the higher specles, man and the monkey, insect eating
animels, plart eating animals,
Birds: prey birds, the sparrow, swimming birds.
digestion; healthy rules of eating, etiquate pf eatingz, bloo:l,
circulation, air, and respiration,
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Figst aid: wounda and bleeding.

The fifth grade,
Reptiles, amphiblans, flshes.
Insects, worms, sSpongzes,
The skeleton, rmustles, 1ts kinds and functlor.
The nervous sysbtem, the five semses and their organs,
Bye diseasses, skin and the urinary aystem,
8pourts, its rules, cleannass of the body,
Bacteria and microbs,
Contagious diseases tranamitted through food, water, and alr,
Kalaria, moaquitoes,
Smallpox, t phold, rables,
Chice of the house, and arranging first ald,

Blementar, Sclence,

The siath grade.

reneral propertles of

L=

states of matter, Important specific and
matter,

Attraction of the earth to & body, 1ts wieght, 1ts mass, its volums
and how to measure 1%, spacific welght,

Liquid pressure, lovel of & liquid in conrected plpes, springs,

Rew of Archampdes. |

S8inking and floating bodles, ships and submarines,



Alr pressure: amount and measurement, the bagometer,
The pump, the baloon, the effezct ol the rise rom see level on
the humarn bod. e
Sources of heat: temperaturs, oxpanslon of “odldles on heating,
measurement ol temperature, me-cury therrometar, the centigradsa
scalo.
Pemperature of the human boldy, evaperation, g:alin; asz a result
of evaporation, sweat :«nd its elfect In high Utempsrature, boiling,
pupification by bolling, melting, freezing of water, heat conduction,
ventilation and heating, wind, clouds, raln, dew, Ice, Plothee
iy, Winter and Swmer, harm of tight clothes, clculatlon,
The lever, benofit, law, levers In the human hody,.

The Seventh (erade,
BElements, compounds, mixtures.
Difference between chemical and physical chargzes, c-ropertlea oo
lul;:ric and hydrochloriec aclids,
Digesive system: teeth, the mouth, the stom3h, the intecines, the
liver, and the place and the Tunction ol eash,
Rust, impotant propertles nI oxygen, combuntlion anl 1ts resultants,
composition of water, properties of hyirogen, propertlea of nitrogen,
Ald and 1its constituents.
Fropsrties of carbon, chegeoal, dlamond, preperation of calsium
oxlideand 1its propertises,

Respiration, its mechanism and benefits,
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Mmutrition, benefits of different kinde of food as meat, fish,
eggs, bread, and vegetables, i
Milk, its kinds, pasturization, foods oftrnctad from milk.

Skin, and the kidneye and their ﬁmctlor? - in soma detail,
Magnetism and the magnetic needls, ?

Electrification, lightening, thunder, thHunderbolt, the electric
chll, |

The magnetic effect of current, the sledtric bell, the slesctrie
lamp,

Sound: its eccurance and transmission, its speed, the asche, the
ear, the larynx, the speed of light, refloction, the plane mirrer,
deflection of light, the eye and sight, fllumination en writing
and reeding, the benefit of sunshine in killing microbes,

Eye diloaiea, alcoholic drinks, tobacco and coffee, ancd the harm
of their use, microbes, parasites, malaria, the mosquite, its
stages and kinds, protection from malarifa, how are the following
diseases spread and the way to aveid their smread; typhoid,

smallpex, typhos, plague, rabies, tuberenilosis, inoculatioen,

firet ald, fainting, artificial respiration, suffocation, wounds,

anake bite, etc....
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THY SCILNCE SVBIKBI FOR
SECONDARY CLASSIHS

I. Physalces§.

The First Year
Proparties of Mattsr: Metric measuremsnts, welcht ,mas-, force
and its measuremth, donhity, spaclfic welight,statses of matter,
molscular thsory,tha law of conservation o” mass.
Liquids: Liguid surfacs,prsssur:, Pascal's law, water distributim
in citiss, artssian wells, Archimedes law, “loating bodiss, density
measuros, hvdromstars,
Gasss: Prossures, atmospharic prassurs,the baroretar, Boyl:'s
law, numps.
Heat: Scurcas; expansion, heat and tempraturs, thermo sters,
conficiant of elongation, Charle's and (tay Lussacs lavs,
specific heat, avaporation, bolling,bolling noint, melting,
freasing, conduction of heat,

Soundf Source, conduction, sound wavas, apasd,scho,vibration,

The Seeond Year
Mechanics: Fores, resultant, center of gravity, speed and velocity
acceleration, law~ of motion, falling bodies,mosntum, law of
gravity, work and energy, friction, lever , pulley, inclineds surfse °
Magnetism: Natural and artificlal, poles,attiraction and repulsion
magnetic nesdle, magnetization, saturation, loss of magnetism
theory of magnatic particles,the magnetic fisld,earth magnetism,
compasa.

Ststic Electricity: alectrification, conduasston, isolation, the
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the elactroscope, distribution of charge, atmospheric alectricty

and its prigin, lightening, thunder, elesctrical discharge.

Dynamic Zlectricity: The current, galvanoscppe, polarization
paniel's cell, the dry cell, slectric battries, res.tance ,

Ohm's law, magnetlc effect and field of currents, coils, and the
slectric magnet, glectric bell, telegraph, dynamo, rierophone ,

heat effect of current, gimnple lampe.

Lipght: Source, transnission, transparent bodies, the image,

eclipse, speed, wave, reflection, mirros, deflection and effect

on sunshine and sun set,mirags, the eye, ghort and long sightendnes g

anaylais and gynthesis, of light the camsra, microscope.

The Third Year
Heat: Temperaturs and e asurement, =xpamsion, gas law, specific
heat, mechanical, aquivalsnt of heat, heat as a kind of energy
latant hsat, vapor pressurs, avaporation, boiling, hunidity .
Light: Tranamition, wave theory, spesd, colours, nirrors,
dispsrsion, lanses, 1ighss, as a kind of anergy.

'
Sound: Tranamition, waves, apsad, Wwibration, rmasical laddar,

The Pourth Year
Mechanics: Measures, density, specific, wolght, lavers, canter
of gravity, force, work, friction, falling, bodies, gravity,
centrifugal force.

Magnetism: Properties, magnitization, earth magnstisng
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Electricity: oOtatle electricity, slectroscope, dynar-ic elecriclity,
electrons an. lons, Pransmission, heat, chemical roactlions, magretism
a8 result o/ clectric current, galvanometer, Ohlm, Juls, ani Faraday

laws, elsctric magne Lisn, elsciric nugotic waves, radio waves,

2. Clemistry,
The Mt Year

Sta tua; of rntter, phyelcal ani chemical chan ss, elamants, compoun s,
mixtures, 8 mbol#,

Solubility,

Selutiors, saturation, supersaturation, wndavsaturatlon.

Suspension, Iiltratior, evapora lon, listlllatlor, erfstell. atlon,
subliration,

Alr andl 1t: ocounstituents, alr a mixture,

0xy gen, p;epaa-ation, propertiss and uses

Combuation, flaws, oxldatlcn, rust,

Hydrogen, prepaeration, propertiea, usos, reductlion,

Water, oo.uﬁyaition by welight and volume, kin'e of walters, purification
of drinking water

¥it-open, sourcss, propertieg, proparation ond uses

Garbon, kin's, propertiocs, oxides end thelr prepsration

Kebtals and nommetals and thelr prapoomkiax nxidatic;n.

Aclds, basés anl salte,

| The Second Year

Symbols, atomic weight, molscular thsory, molecular we Lighb
Laws of chemical gombination,

.
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Gas laws (Bovle, Charlos, Gay LadSaB)

Equations an’ psaloulations based on theme

Deltons law anl th new atocmic theorye.

Motrls and nonmetals.

Chlornine, preperations, properties, compounis, sulgor, kinds, and
preparatior, compounla, phosphoreus, sources, kinds, preparatior,
gompounds,

8oduim, sou~ess, preparation, propactics, usas, sompounds,
Calgivm, n ’ " ’ " » s " .

zm 1] L n L L "

The Thiri Yesar
3tates of mattsr, phyvslcel and chemical changss, elements, compounds,
mixtures, selubilit-, solutions.
Franctloral distillation, watsr of crgstalization, ef;‘lomaanm,
opplescence, sublimation, hydrolysis. |
The atom, Dalton'a law, Avogadro's law, atomic theory,
laws of chemlcal eoxbination, }
Gas laws
Symbols and equations
Oxides, oxidation, rsduction,
Molar, normel and molal solutions, indiecatora,
Kinds of chemical rssctions, catalysis,
Study of the following elements and their important compounds:

!2 » Ba, K, Cu, ¥z, Ca, Zn, Hg, Al.
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The Fourth Year

Ths study of the following elements and Impe rtat compounds :
P, 01, Br, 14, 0, , S, K, , Ph, Ae, C, cilidium, 193'21, fe.
Ionie theor:, slectrical arelysis, Faraday's law,

Organic chemistry,

Saturatsl and unsaturatsi hydroearbons,

Alechols

Alisehydes

Acids

Saters,

Carbohydretes starch, celluloas,

fats, glycerines, soap.

Aminoacids, benzine ring, phenols, dyes,

8.Boteny.

The First Ycar,
Definition and impo “tarce of botany.
The celly -omposition, furnction, and divisions.
Prineiple pla»t parts
As Uefirition, corpositiorn, growth, [unctions, and ERinds of
reois, stems, leavas, and flovars.
Be Defiritien, functilona, an! wa- ol propagation of fruits
and seeds,
Plant nutrition 4 l
A, Definition and sources
Be Futrition sucking and chlcroph /1

C. Hespiratio:, growth, and earbonie gn! nitreginiec cveles.
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The Third Vear
The plant eell, composition, fwnctions, divisions, ard reproduction.
Ald4,ir some detall.
Amngt, " n "
The root, composition, growth, and kinds,
The stem, qnatomy and growth.
Buds, classification, and anatomv,.
The leaf, anatomy, arrangement, colorstion, and fullof Teaves,
The flower, amatomy, form and arrangement of parts, fertillzatlon,
and formation o seeds.
Pruits, "ormation, and composition.

Seeds, formation, composition, anl spread,

The fourth Vear,
Growth in detsil,
Functions of woots, fixatlon, sucking, and tranaportgtion.
Functions of stems, bearing of leaves, conducting water, and
™ow materisls to the leaves,
Munections of leaves,
Tropism

4, Zoolosy.

o ——

The Sacond Yaar

The anlmal cell, constlituents, functions, and direct diviaion,
Comparison with the plant cell,
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Unleellular animals,
Malticellular amimals up Lo insects.
Plashes, (plsces)
Amphlbians
Reptibles
Aves
Mesmwls (rabblt)
&, circulation

be digestion

The Third Year
Urniecelluler enimels,
Spongzes
Kulticellulel: Jellyfish, platyhelminthes, nematoda, arthropode.
¥ollusca

Echinoderma ta

The Fourth Year
Vertebrata:
Amphioxus
Fishes
Amphibians; the [(rog i
Reptiles
Avesg hen, plgeon
Hammels; rabbit
3ocial life in the animal kingdom; bees
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(1)
A TESSON PLAY

GENERAYL, TOPIC = HEAT

Sub=topis = Distribution of heat by convection,

Lesson unit -« Uses and control of hest i the home,.

lLesson problem - How bte start a fire without getting smoke inbo

the hcuse,

le Ae Ceneral preparation,

a, What doeg heat do for us? (Uses.)

1,

Se

4.

it keeps us warm, Oeneralizatlon « It lz recessary
to all life, animal an! vegetable, (Fhyslclepleal,)
It cooks our food, Generalization - It is sssential
to a multitude of industrial processes (blacksmithing
tinsmithing, making glass, bricks, and pottery, metal
working, etsc.). (Industrial,)

It runa our steam engines and automoblles, and gives
us our electric lights, Generalization - It is the
source of our mechanical power and artificial light,
(Industrial, )

’he sun's heat causes winds and ogean currents which
distribute water vapor and heat over the earth,

(Physiographic.)

#y be I'rom what gources do we get 1t? (Sources.)

L.

Wood, coal, peat, oll, gasoline, netural and

artificisl gas. (iuels, Combustion,)

(1) Twiss, G., A textbook in the Principlss of Science Teaching., P .55=¢
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O

How
1.
Za

Se

Why
1.
2.
Se
How

1.

2,

03

Prictlon, impect, abresion, (Mechsnleal Work,)

3unshine, .

Animal and vegetabls 1l1lfe proseasas produce it,

It comas from volecanroes, hot aprings, and geysers,
(Vuleanism, )

Generalization = Our gources of heat are, - burning
fuels, mechanical action, living organisms, the
interior of the earth, and the sun,

does it travelt ((ransfersence,)

Alons or through metals, (GConduction.

hrough space, from the sun, aseves, radlators, ete,
(Radlation,)

By means of currents of elr or water, (Convectione)

“eneralizetion, = Heat is transferred from place

to place by throe processes, callad reapectively,
conduction, radiation, an convection,

rmst heat be controllait (COVPHOL = KECLHSITY 0F.)

To prevent conflagrations,

To prevsnt smoke and dirt,

“or gonveniencs in uze,

0 we control 1t? (COVTATL = MIANS.

'he nmeans of gontrol are [lrsplaces, stoves, and
furnaces, with thelr chimneys,

The essential factors of these ap llances ar«.:-f‘»ia

grate to support the burning fuel, a fire pot \;o

confine the fire, a chimney to conduct away the|
amoke and gaseous products of the combustion, \

|
\
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en ash pit to recilve the s0lid produets of the
gombustion, and one or move damve s to regninte
the "draft,"

3, 0Meneral princirle: Ir all ap aretus for the uses of
heat there wmast Ye -oeara of maintainin. fres
circuletion ol alr theough the burnin: Maei, and
1 the material to Ha hentci 1w not to be placed
diroctl. 41 Lhe fir, ther s rmst be means of trans-
farring the hweat Lo the nlaces where it is anted,

I. Be Sitalement of the wim, The losson problon,
%hat 1is the besht way of bulldirs e firs In your pgrato, atove,
or Turnace, in order Lo aveld smoke, iirk, anl troubla?
I1s A. Specific preraratior,
&, Faterials: matches, shavinps cr vaper, fine kindling,
‘ coarse kindling, smsll lumpe o coal,
be Vethod of lavl:g the fire, = irst, see that the ghimmey
and all the [lues of the apparabus are cleen, that the
space under tha mrate iz clear of ashaes, and that all
dampers are arranged for the free draft, Then build up
the materlals in the order named, beginiing with the
shavingsz anl ending with the coal, btaking score that it
be pilad loosaly, ao as 5c leave & lot or "little
chirmeys® through whigh air end flames enn come wup and
pet into contact with el 1l part= of the fuel, Apnlr the
lighted match or paper to the slavings at the bottom,



Pfor the grate, put or the "blower"; lor stove or furnace
close all cpenings into the chinney above the fire and
/%;:" draft=-docr onen below the grate, When the firat
coal is well started, add ~ore, cautiously.

e, !rineiples to be abstractad from corerete experlisences
with fuels, fires, and heatins avparatus, (COMNUSIION =
PUIRCIPLES, )

1. Fusla hurn only when they have been leated %e thelir
kindling temperatures, which a ro dif’ersnt Ior
Alfferent substances, but always the samo ‘or the sam
for the same subatance,

2. The kindling temperature of coal is relatlvely high
hence very hot flames rom the kindiing musai be made

to elrculate repidly through it

3. Por this purposs the kindling must Le Lurnt rapidly
with a repid circulation of alre (See 1. le C. 3a)

IIe Be leflection,

In the esrly fall, when the air is not very ecld, 1t often
haprens when building a Iire that the smoks refuses Lo go up
the shimmey, but pours o.t into the house, lers 1s n problem=
atlc situation the solving of which requires a general prinelp
7o dlscover the prineiple in accordancs with which we can 80
ksep conditions that the smoke must go up the chirma. iretead
of down, enal sls, synthesis, anl inductive intverference are
nosessary, [‘he cause of the move ent must be discoversd,

a. Sugrestions likely to Le offered as to the cause ol the
phenomenon.

1. "Hot air rises."



2, The chimmey "draws,"” or "pulls,”

3, There is a "oirculation,"

4% "Something ruset push the smoke un.’

b, Examination of these suacesticns Ir the 1light of the facta,

1. caxperivent with an exhsusted flask on a helance, to
show that hot & r falls, lence this is useleans as
a pener«l principle. It is also uselass bseavss it
tells nothinz as to 2 peesitle caunee,

2. Singa the differsmt portions o & z=3 have no Handengy
to eling topesthe~ thzse bterma a-e absurd in curnrection
with thils caso,

8, This stotement af ords us & hrisf laserliption ol what
occure, PRut wvhet eauscs the clroulstion?

4, This is a fruitful sugrection, to ba Jdevelope ! by
eomparisen of the air ir the ehimpey with balioons
in air, end corks, alr dubs eg, ete., in water. Reocal
the principles of equilibriun in Clulis Orom provious
study of mochanics (rrinciples of Archime es snd
rascal).

II1, A, Hypothosis,

The alr inside the chimmey may be 1lighter thar an ‘equal column
of alr outside, which because of ivs groanier pressure would flow
under the lighiter air and push 1t up;

11X, B, Developinz and tasting the hypothweals,
a, How may the &ir inside become lighter?

1, By expanding and overflowing al the top.



2, ixperimert with an alr thermometear to show hhat alr
18 expardad by heating 1t,

b, Experiment with two connected lamp chirmeys , ¥opt at diff-
erent tempiratures, to show Lhut cold air descsnds and dis-
places the warmer air, Uirection of air current marked by
gmoke "rom a " josa stlek,”

6. Similar vxperiment with eonvection tube f1lle ! with water,
pirection of eur-ent markel with serapvings of bletting pape.

i¥, Corelusion. Itaetement or the general prineiple of sonvaction
currenis in Tlulds,
Ve ie Applications,
a, 741l cailmmevs, stralpght [luee, dampers, chl:mey oaps, ato,
arl thelr influsnce on the dralt,
b. Cocking ranpges, = thalr congtruetion and rmanecement,
¢. Construction and renangement ol hot air hoating & paratuse
A, Construction and management o’ hot weter hee tinpg anga-
ratus,
8, Ventilation svstems (ol the homes and the school particu=-
larlyle

Ve Be liakirp an outline of the organlized smibjaat matter,



o8 ;

BIBLTOGRAPHY

Alkin, W.M,, The story of the Right-year Study, Harper and
Brothers, New York & Lenden, 1942,
Breed, P.8., Fducation and the New Realism, Macmillen Ce., New
York, 1939.
Brubacher, J.,8., Modern Phileosophies of Education, Mc Craw-:illl
Book Co., Inc., New York &% London, 19039.
Dewey, J., Democracy and Education, Masemillan Co., Yew York, 1916.
Bducation Today, G.P. Putnam's Sons, Wew York,
How We Think, D.,H. Health & Ce., Boston, New York, Chicage,
0ile, H,, MeCutchen, S8,, and Zechiel, A,, Exploring the Curriculum,
Bapper and Brothers, New York & London, 184,
Heiss, E., Obourn , E., and Hoffman, Ch., Medern Scilence Teaching,
Macmillan Co., New Yerk 1950.
Horne, H.H;, The Democratic Philosophy of Education, Macmillan Ce.,
New York, 193z,
Kandel, I.L., The Cult ef 'ncertainty, Macm!llan Ce., New York 1943,
National Society for the Stddy of Education, Fourty Sixth Yearbook,
Part I, Public School FPublishing Ce., Bloomington, Illinois, 1947,
National Society for the Study of Zducatlion, Tihirty Pirst Yearbook,
Partl, "A program for Teaching “cience,” Puvtlic “chool Publishing
Co., Bloomingtion, Illinois, 183z,
Matthewp, R., and Akrawi, M., =ducation in the Arab Countries of the
Near East, George “anta Publishing Co., Menasha, 1949,

Melvin, G.A., The Activity frogram, The John *ay Co., ¥ew York,



99

Morgan, J., Child Psyctolegy, ‘*"1neh-rt & Co., Inc., Yew York,
Skirmer, Ch., “ducational Psycholegy, Frentice-Hall, Tnc., New York.
Toukan, B.A., A short History of Transjordan, Tuzec & Co,, London,

1946.
Twiss, G.Re., Principles of Sclence leaching, Macmillan Co., New York

1038,

J N
| glaadl e s J pladl ausde e Sy alsd
ettt awd (1) ) Gladl d ) Gl e 0o G 3l
j . lp,.ai-" v.)‘)"“" rl.leu
/ C 10 G bt e bl G JS) e L cqas
| vl gLl ap il T G dad) 3k e AL S
e o ladl pnawe q‘,_p_”.l" oo JEN SEP
LN R PURRPRE I & T ERSTTPE
il ¥) paredll e golia s )laadl Gy cigetladl dg 5MV1 Kl
| Ve te s @il LY G il
By i pilly Bloall dpay pad! i) Lyt (I By 3,000
| G101 die plagedy V) S aadbigadl Jyall



