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PROLOGUE

Men:judge of everything without knowing anything. Rousseau

PURPOIE

It was .in consonancs with the Education Ministry plans for

upgraeding the mathematics and science teaching in the lycees of

Afghanistan that this study was initiated.

The primary aim of this work has been to obtain a detailed

up-to-date picture of the mathematics %eaching in the Lycees with

a look at the

1 .
Darul Mo! Allamein's 5f Afghanistan. Secondarily, .

some broader aspecits of the lycee have been considered, especially

as these pertain to, and affect the teaching of, mathematics,

General objectives were: to determine

(1) the

physical and academic conditions under which mathe-

matics  teachers {and teachars in general) nust function
in the existing lycees;

availability and use of mathematics (and some science)

texts, teaching materials, and visusal aids in the schcols;

(2) the
{3) the
the

(4) the
- ing
(5) -the

number, location, gualifications, and attitudes of
mazthematics teachers in the lycees and DMA's;

techniques currently employed in the classroom teach-
of mathematics; - o : A

.present curriculun content with emphasis on the mathe-

matics syllabus;

"(6)-“£he

appropriateness of the present mathemetics curriculum

~offerings in the ligh% ¢f modern mathematical knowledge

and

present school mathematics curriculum frends;

-

1 - Primary Teacher Tfaining Schbols, hereaftér referred %o as DMA'!s.



(7) +the extent and adequacy of present provisions for prep-
aration of lycee-DMA mathematics (and 801ence) teache ra:

(8) subjective correlation of the findings of the survey with
the educational goals outlined in the present Five-Year
Plan.
With an evaluwation of such information as might be obtained,
it is then proposed to formulate such recommendations as appear to
he necééSary end‘&esireble'to bring to frﬁition~the lycee educational
goals 6f the Royal Government of Afghanistan as set forth by the..

Bducation Ministry,

PLANNING

Inqulry was made through the persone and resources of the
Institute of Educatlon, Kabul Unlversity,uand.the Office of the T
Uru; try of uducatlon to determlne the number and locatron of o
1ycees; the prescribed curriculur‘offerings; endithe orgae1zataon
of the school year_?ermsr _ |

‘phé Ninister of interior'provrded'fheheeéeseery‘cleerancee |
with wrltten authorizatlons where appreprlate, nTheaChief' Columbia
‘Unlver51ty Team in Afghanrstan, made pOSSlble the tlme and travel
allowances and gave impetus to the research efforts by his encour-
agement. The President 6f the Institute of Education, aléng with
the Chairman, Science Department of the Facel;y of Eaecerion, eoepw
erated by maklng avallable the full time‘services\of Mr. Husgein
Kayhan, who aCCOmpanled melir all travels and visits and‘rho made

a. magor contrlbutlon to the attainment of our goal,

D



A questionnaire'ﬁés prep§red; to bérbbﬁpieted by teachers in
the lycees whé taught (st the time of‘visit)‘ét least one mathema-
tics class of grades TQIZI(see exhibit number 1), To attain a
maximum response, Ef ﬁaé}ﬁécided to hafefthe gsurvey questionnaire
comp}eted and collected at the time of visit to the lycee. Each
visit entailed not only completion of the mathemat;cs_teacher.

gurvey form but the following as well:

a meetlng with all 7-12 grade mathematics. teachers {and
numerous science teachers as well), vherein a brief talk

was given, through the translation of Mr, Kayhan, on the
work of the current Education Mlnlstry Mathematics-Science
Curriculum Committee; visiting on-going mathematics clagses;
visiting laboratory and library facilities and checking on
utilization of these facilities; gathering of pertinent data
through discussion with school administrators and mathematics
teachers and examination of school enrollment records and
class schedules: and determination of textbook availability
for mathematics teaching.

' Current literature on the general subject of education in
Afghanistan was surveyed and particilar study was made of the
following:

UNESCO: Report of the Mission to Afghanistan (Educ., Missions
iv), C. J. Bucher Ltd., Lucerne, 1952.

_bRoyal Afghan Mlnlsﬁry of Education: FEducation in Afghanistan
’ {(During the last Half-Century), Munchner Buchgewer-
behaus, Germany, 1956.

Ministry of Planning, Department of Statistics and Research:
‘Survey of Progress, 1961-62, Kabul, Afghanistan,
March 1963.

Mlnlstry of Planning: Second Five Year Plan, 134145 (March
"1862-March 1967), Kabul, Afghanistan, 1342 (1963)

Ministry'bfﬁﬁiaﬁniﬁé; Department of Statistics and Research:
%urve; of Progress, 1962-64, Kabul, Afghanlstan, 1343
1964 .




!
Ministry of Edmeation, Royal Afghan Dept.

of Secondary

Education: Syllabuses, Secondary Schools (Boys

& Gixrls), 1956

”Sleight,'G Fg; et al: A Survey of Education Within the ...

Frenmework of Social and 'Economic Development in

Afshanistan, UNESCO Educatlonal Plannlng Mission,

February 1962.

It was decided to complete the study in thé shortest time

possible; therefore, the months March-June f):c*"Seip'tem'b'er#-])ece‘r‘ﬂ}')e'_r-‘2

became the most reasonable alternativés for the

schools. August 1964 was the time. of decision; hence,

Septéﬁber;Deéember 1964 was chosen.

. TRAVEL

time o% visité ié

the period

During the period of the survey, September-December 1964, all

of the éxisting lycees (BO)rﬁere visited by Mr. Kayhan angd the

writer., Trips, s?ecifically designed to carry forward the study,

were made as follows:
Places

Kandahar, Bost

Kandahar, Herat, Shendand
Laghman, Jalalabad, Khama
Ghazni, Gardez, Khost

Charikar, Pul-i-Khunmri,

Dates

4-17 September

10—15 October

26-27 October

. 28 30 OCtober

7 16 November

Comments

In conjunction
with work in
Kandahar

2 - 411 schools are in session during these two three-month periods.

~4-



\
1

~ Baglan, Xhanabad, Tal-o-qan,

Paizabad, Kunduz, Mazar-i-Sharif,

Shibargan, Maimapa: .

Kandahar, Girishk,‘Farah. T-14 December In conjunction

with work in

Kandahar
Kabul schools were visited intermittently during the period
September~December 1964.

Thg four DMA's were included in the visits and are reported upon
in & section separate from the lycee findings. Irn addition, some
fifteen middle schools were visited and surveyed and a number of
technical and vocational schools,3 along with numerous ENTEP4'
were included in the itinerary. These non-lycee scheools, though not
included in this study, serve as points of reference for comparison
purposes, The Military Lycee, a function of the Ministry of Defense,
though visited, is not included in these findings.

Travel was by ailr, motor, and foot. Excluding the numerous-
Kabul school visits, sone 9,760.kilometers (6,090.miles).was logged,
60% of which was by motor,. |

At one time oxr othexr Mr. Kayhan gnd‘the Writer were accompanied
by Drls. ;2B§;a¢fana'Simpééﬁ'and'Messﬁs._Tébibi_éndlﬁaﬁif, of the
Institﬂtésaf;Eéuééfiéﬁ; :in-a nuiber'béfiHStaﬁceé:5£;§££gial

directors of cducation and their assistén£s aided our work by

% - Including the Technicums at Khost and Kandahar, the Vocational
Agriculture Schools at Kabul' and Baglan, the Industrial School
and the Sports School in Kabul, and- the Cadastral Survey School
and Air Authority School in Kandahar. ...

4 - Emergency Nati@palfTea¢hérs Educ a'tion Program{

-5



accompanying us to schools in their provinces. A motor chart, a

b-product of our work, is included as an appendigg o

TERMINOLOGY

"Schools hevinz the 10th, 11th, and 12th grades are called
kiﬁlycéés"ﬂu fﬁ Afghaﬁiétan these schools indlude éhe pgimary énd
miééie'séﬁééls and, %ﬁereforé, givé iﬁstfucfioﬁ frdm'the‘iét to tﬁe
12th gradea The objécf of gﬁe 1ydeéé is”to of fer education up:té-
tre baccalsureaie standard and to prepare students for Univer31ty
fﬁgdadé%ion;ssa}This characterization'df the:Afghan chee; set fofth
by the Mlnlstry of Bducetion in 11956, ﬁﬁsf be modified Siightly in
view of tne fact that ‘1n tno 1atter part of the year 1964, 21
lycees included al 1 Lower ¢l asé g?ades, whlle 7 lycees d1d not
enQSii.é£ﬁde£fs.géﬁaﬁ;:iowé;yéiasé gf;aés. |

VFS; tﬁéffarpaééé ;flthis éfadyrthé folldwiﬁé-definitioﬁs ére
used: |

mijiqL;ééé:T*ﬁ;iyce;:of;ﬁféhéﬁiétén'is a4 non- voc#tioﬁal' non-

. .te¢hnical school, which ineludes grades 7-12, is;
terminal in liberal or general educatlon, and which

curriculym. is university-preparatory in nature.

2. Upper Class Grades: .Upper .Class Grades are those grades
' from 10 to 12, inclusive.

3., Middle Class Grades: Middle Class Grades are those grades
S 7 from T to 9, inclusive.
:;;'4oﬁéﬂaﬁer Ciass Gyades:_ Lower'CIQSS“Gr&deS-&reVthése grades
“f¥°m~1‘t0”6,ninclusive.

5 -« Royal Afghon Ministry of Education: Education in Afghanis tan
(Durlng the last Half- Centlry) Munchner Buchgewerbehaus,
Germany, 1956, “age 21, 6




The 'lycee' definition is, of course, not absolute., With the
evolving school. system it is possible that the lycee may ultimately
inoluae grades 10-12 only. This development in grade gtructure may
become not only necessary but desirable; necessary because of large
enrollments in the upper class grades forcing the middle class grades
out; desirable in the sense of segregating the older youth from the
younger and requiriag gréater subject-matter specialization on the
'part of upper class grade teachers.

As for the "non-vocational, non-technical™® requirement in the
definition, this too may undergo some modifications., At the time
of the study, one school (Lashkar‘Gah High School) included wood~-
working and rug-weaving in its curriculum; one school.(Nangahar)
served in the dusl function of Lycee-DMA.

Naither the lyceum of Arisicotle nor its Buropean or Afghan

offspring were designed 1o provide all things to 2ll men. The
lycee's mandate is to offer to the student a general program of
studies in the tradition of the liberal arts,‘%heistudies of free
menj‘ Within economic and other social demands, it is hoped that

the liberal curriculum of the lycee will not be diluted. James B.

Conant writes in 1959 in his situdy The fmerican Higch School Today,

"In Zuropean universities there is no equivalent of (the) under-
graduate liberal arts cellege, no provision for general education.
Buropean univoersities are essentially a collection of faculties
concerned with the cducation of future members of the learned pro-
fessions. The gencral or liberzl education of the doctor, lawyer,
thedlogian, enginesr, scientist, or professional scholar is provided

-7



by special secondary schools, admission to which is determined Dby

& highly:selective procedure at age ten or eleven." . The Afghan . ..
institutiow of higher learning,;Kabul Uniwversity, is patterned after
the Buropean system; the purpose of the -Afghan lycee is the same &8s
that of the Buropean l-cee or . "special secondary schools". 4n
understanding -of these roles is a . sine qua non for an appreciation
of the lycee . of Afghanistan.

By definition, such schools as the Sports School, Conmercial
School Qboys), and . Princess Bilkis School in Kabul do not qualify
as lycees, The Ministry classified -such schools as "vocational". .

During the school visits it developed that the teachgrs often
included such subjects as chemistry, physics, or geology as topics
in "mathematics." At the same time, "geoumetry".was not considered.
"mathematics.” & clarification obviously became necesaary.as %o
whaf was meant by the term "mathematics", It is mentioned here
that the.term mathematics includes such school studies as arithmetic, -
algebra; geometry, trigonometry, and calculus; it -excludes the topics .
of geology. chemistry, or physics, which are usually referred to as. .
physical sciences.. ™

.Ag to the confusion in this matter, even the syllabus of.the
Ministry of Education distingpishes between "mathematics" and.
"geometry". and Yarithmetic.". -The distin¢tion between "mathematics™
and "geometry" may be due to past French influence in the Afghan
Lycee,; gince there existed for many years in-the French Acadeny.
separate sections of mathematics and geometry. The outstanding

French- Bourbaki of our day; however,.seem:-to considexr, -in the . .

B



tradition of the Greeks, "arithmetic" and "geometry" to be two of
the divisions of mathemztics. The Greeks, of course, thought of

mathematics ags being in four divisions - arithmetic, geometry,

mugic, and asitronony.-



PART T

GENERAL LYCEE ‘SURVEY

THE LYCEES

Beginnings

The first lycee in Afghanistan was established in 1903
during the reign of Emir Habibullah Khan., Tt was located in
Kabul and was named Habibia. The original purpose of Habibia
Lycee was for "training administrative personnel for the govern-—
ment"”., The school was staffed predominantly by Indian teachers,
gapecially in science and English teaching.6 Habibia graduated
its fiwrst class in 1923 and, z2ccording to records of the Ministry
of Education, claimed 466 graduates »y 1955.7

In 1922, 1923, and 1928 Lycees Istiqlal, Nedjat, and Ghazi
were established in Kabul. These three schools have strong French,
German, and Tnglish orientations, respectively, and have received
considerable assistance from the Goverunments of France, Germany,
and Great Britaein., Habibia Lycee today receives substantial
assistance through the AID Program of the United States of America.
During the "time of troubles" in Afghanistan, 1929-1931, along
with all schools, these lycees were closed; further, the General

War of 1939-1945 adversely affected their operations due to the

departure of many of the foreign teachers workizng in the lycees.

6 - ibid, page T
7- " page 7 -10-



Present Lycees

For the period covered by this inquiry, there existed 30
schools which qualify, under the definition cited herein, as
lycees. As mentioned earlier, the Military Lycee is not in-
cluded in the study. O0Of the 29 lycees to which this study is
addressed, the following~listed schools had 10th grade classes
for the first time in 1964:

Lycee Location

Aiashah Durrani(Girls) Kabul

Nadiria Kabul

Murad Ali Khama (Nangahar)
Khost Khoat (Paktia)
Abu Obaid J'uz Jahni Voimana {Fahriabd)

One school, Japi in Herat, will have its first 10th grade class
in March 1965, and is included in this report.

Seven of the twenty-nine lycess are girls schools., The first
girls school was ecstablished in Kabul in 1921, being staffed pri-
marily by Freanch school fcachers, With the advent of the "time of
troubles" and the War of 1939-1945, this school, which grew into
the present-day Molalai, was unadble to produce any gradustes of
the upper class grades until l954~1955.8

The locction ond names of the 29 lycses, as of December 1964
(including Joami in Herat), is represented by chart number 1. BExam-
ination of the chart reveals concentration of lycees {by province)

ag follows:

8 ~ ibid, page 47
~11la



Aiashah Durrani (Girls)

Ghozl Bakhtar
Hobibis :
Tatiglal Iulians Bezhia (Girls)

Khoshnl fhan
Malanlad (Girls)
Yadiria
oﬁﬁﬂf
Robia Balkbi (Glrls)
Rahman Boba —_
_Abu Obaid Zorghona (Girls) N (
Jluz Jahni

Khanabad

Ny {
Jani }” "'\Lf’ﬂhJ

Mazar—l Sharlﬁ

Khanabad Nﬂlmon

Meri (Girls) w)

Charikar

Kabul Cra1afabshd

Murad £13

Ghaznl e gpest .
Farah .}
" Xandahar \JNangabar .
. ’ Khost
" Awou Naser
Sana'i

Bost
Faraihi 2
Ahmad Shazh Baba

Mir Wais Baba
Aloshkor Gah Hish School Zarghona Ana (Girls)

LYCEES OF APGHANISTAN

DECEMBER 1964

CHART NUMBER 1

~-12-



Province Number Boys - Girls

Balkh
Farah
~Fahriab
Ghazni
Helmand
Herat
Kandahar
Kabul
Laghman
Nangahar
Paktia
Parwan
Tonl-0o=q&k

S R

’_l
P N R i il i \S

‘F‘h’H S R O S i o
s

—tn

7

ho
RN
no
]

One lycee, Lashker Gah High School in Bost {(Helmand Proviﬁoe),'had
soﬁé‘B-iO'girlé enrclled. On this basis, the administration thereat
”referred to the schéél as 'co—edﬁcafional'; In ‘this study, however,
the schéoi ié béing %reated as a2 boys lycee.

The Second Five Iear Plan (beginning 2] March 1962) calleéed for

the establisﬁment';f 5 new lycees with "completion:and expansion of
the bulldlngs" of 13 lycees.g. As bf Deceﬁber 1964; all five had
_been establluhed (the schools‘llsted as having IOth grade classes
for the flrgl time in 1964) and plans were going shéad for the

establishment of = sixth lycee in 1965 {(Janpi). At ‘numerous lycees

visited construciion work was observed:

Location Work
- Maimane — Abou Obeid J'uz Jahni. Lycee New lycee under construction
Kabul ° < Nadirias Lycee N e "
Istiglal Lycee Physical Science Laboratory’

instellations underwvay

_ Bost - Lashkar Geh Eigh School New lycee mnearly completed;
' already. occupied

9 - op cit, page b7
-13~



Ghazni ~ Senzti Lycee Maﬁerials on hand for
e AT ; E expansion

Kanfahar - Mir Wais Baba Lycee New building under con-
g - struction to providse

additional classroom space
In a2ddition, plans aré prodeeding for a new FAﬁmad Shah Lycee'" in
Koandz2har ag well as provision iqr new claésrpomé which will free
existing laboratory iﬁétallaﬁidns in the vérﬁ'new, mnodern Habibie
Lycee in Kabul, It might be noted that the Sé?pnd Five Year Plan
aiso sets the establishment ofﬁﬁo secondaf§)édhools as its ainmg
this goal of 70 newl establishéd secondary schools 1is called one
'ééf”%hé more gﬁﬁbfténtltargets of the educational: programme." 10
‘Evefywhére we travelicd, the prévincial directors of education
.indicated a élamor'By'thé people fér more lycees, Such regions as
those around “undu ,f?ﬁimiéKhumri, Shib%rgan, Gardéz, and Faizabad
Zppear to be ihe hardeét?ﬁreééed}?'Reéoﬁmendations for such schools
g0 beyond the intent df thié worg; and mus?lbe‘thoﬁght out by. the
‘political as well as sociéi and edﬁcatﬁonal‘leaders gf_the_Kingdom.
"It is a simple matfer to want ;'lyééégj;t-is anothér to pbtain
qualified teachers, houéiﬁg,‘flngnc- ; ete, ”

Cy

Enrollment

Examination of chart number- 2 shows a total of 5,%88 ﬁﬁpér
class and 13,458 niddle.class matriculants.-'erthergrédes“iO~i2

total, 1es$ than 20% are givrls; the girls constitute about 20%

10 ~ Ministry of Planﬁinm' Second Five Year Plgn, 1341-45 (March 1962~
March 1967)2mnKabul, Afghanistan, 1%42 (1963),

=14~



of thé middle class enrollment. The Second Five Year Plan includes

an expecied increase of enrollment -~ -~

in primary schools: 21%,000 to 287,000

in secondary schools: 13,000 to . 31,000
According to the UKESCO findings in 1964, this e¢stimate for the
primary schools has already been exceeded three years ahead of
schedule. Such enticipseted expansion in enrolliments in the lower
and middle class grades is the 'handwriting on the wall'! for the

upper class grade schools, As a matter of fact, according to the

Survey of Progress, 196264, which covers the first two years of the

Second Five Year Plan, during 1342 {196%), 17 middle schools (includ-

ing 3 girls schools) were established. This brought the number of
middle schools to 101, with an enrollment in excess of 17,000.
This more-than-planned-for rapid increase in middle class grades
will further add to the pressure on the lycee upper class grades
within four yoars. )
Chart number 2 alse reflects the following information WS&Ch

should be helpful in planning curriculum revisions, textbook pub-

lications, and teacher training programs:

Winter Vacationing Schools (December-March) - 18
Summer Vacationing Schools (June-September) - 11
Darri Teaching Schools * - 18 ~
Pashto Teaching Schools - 11
Boarding Schoolg %% -2

11 - op cit, page 68
~15-



MISCELLANEQUS STATISTICAL DATA FOR LYCEES (Kabul)

SEPTEMBER ~ DECEMBER 1964

B
PROVINCE\

ENROLLMENT

I
TEACHING | AFFILIATION

WANE OF LYCEE GRADES 1964 | VACATION |
7-9 10-12:  IN GRAD- | PERIOD . LANGULGE |
. LYCEE UATES | \ 1
é ) ) P % % ﬁ
ATIASHAH DURRARI : 1081 77 1 ~ 10 - . winter ! Darri
(Girls) ; ; ;
GH: 21 : 1551y 503 ¢ 7 - 12 108 | winter | Darri British Aig
* i % i
HABIBIA . 1218) 924 | 4 - 12 266 | winter | Darri U.S. Aid
5 | ; _
ISTQLAL % 541 1%3 . 1 ~ 12 34 | winter | Darri | French Aid
: ! ! !
¥ % | i ¢
% KHOSHAL KHAN i 273 103 1 - 12 16 i winter i Pashto l
; : i 0
H ; 4
KABUL g MALADAI (Girls) ¢ 400} 129 1 1 - 12 29 | winter Darri | French Aid 7
o * % % ; ; %
JADIR IA P 1387 257 7 -~ 10 - ; wvinter Darri !
NEDJAT . 536 | 181 1 1 - 12 46  winter Darri | German Aid
; |
RABTA BALKEI (Cirlsl) 792 | %47 1 - 12 77 , winter Darri |
i %% : : ;
E RAHMAN BABA : 550 234 1l - 12 3% ! winter Pashto i
ZARGHONA (Girls) 549 | 417 © T - 12 150 . winter | Darri
— T
8878 | 3305 759 :

%* 4t present phasing out the elementary classes one

%% Boarding school.

¥%% FPirst year lycee (10th class only).

CHART NUMBER 2
(Sheet 1 of 2 sheets)

year at a time.



WISCRELLANEOQOUS STATISTICAL DATA FOR LYCELS (Provinces)

SEPTEMBER - DECENMBER 1964

| ANROLLMENT

1964

 TBACHING:

PROVINCE NiME OF LYCEB { GRADES VECATION | AFPILIATION
=297 To-12 ] GRAD* 'LAFGUAGE |
; ; UATES ! 1
! ! i
BALKH Bakhtor wx | 417 99 |1 - 12 24 sumper |  Darri | ENTEP
Sultanr. Rezhid (girls) 237 42 {1 - 12 | o u g " |
| | |
FARAH Abu Naser Paraihi 135 54 11 - 12 ! 14 " . Pashto | BNTEP
| i i |
* i : i i
FLHRIAR Abu Obaid J'uz Jahni 285 32 11 - 10 | - wvinter ; Parri | EWTEP
'z
GHAZNI sana'i 204 150 ;1 - 12 | 36 " ; " | ENTEP
| |
EELMAED Leshkaer Gah High School 155 6g §7 - 12 % 1% summar E Pashto % ENTEFP é
¥R i § g ] E i
HERAT Jami | 248 L1 - 9 : wvinter 5 Darri ! !
Meri (Gixls) L 327 80 {1 - 12 | 12 | " g " !
Sultan Ghias-ud-din Ghorij 333 223 {1 - 12 | 75 ! " ; " :
i 2 i ? ?
KANDAHAR Ahmad Sheh Baba 377 168 %7 -~ 12 47 % supmer ; Pashto  U.S. Aidd
Mir Wais Baba wx 259 100 {7 - 12 | 18 " ; o , '
Zarghona ina (Uirls) 174 61 11 -~ 12 i - # ; n :
e
re1,-0-gAN Khancbad 2%% 137 11 - 12 | 28 | winter i Darri 1
; % i | %
LAGHMAN Roshan E 381 108 |1 - 12 24 | sumner é Pashto § ENTED
| ; !
* : ; ?
NANGAEAR | Murad 4li-Khama | 189 6% 1 - 10 - " : " ENTEP
Fangahar L 639 325 1T - 12 44 n " ' ENTEP & DMA
z i - 1
® H ;
PAKTIA Khos % } 196 21 11 - 10 - " " . ENTEP
PARWAN Naimon 003 148 11 - 12 36 . Darri |  ENTEP
207 ff_* ! 37 winter

i

* First year lycee

T

(HART NUMBER 2

*¥ @Graduates fifst clasé in June 1965

{(sheet 2 of 2 sheets)

i

xxx ls+ 10%h class

March 1945



*  Though some efforts are made in several of the foreign-.
aided schools to teach in the associated foreign tongue
at the upper class grade levels, for. the most part the
‘teaching is in Darri in these schools.

*# Ten lycees have ENTEP centers which usually require boarding
facilities for the BNTEP participants and one lycee {Nangahar
in Jalalabad) has, in addition, & regular DMA therein; such
schools do not provide boarding facilities, as a general
rule, for the lycee students and are not considered 'board-
ing schools' in this work,

School Program

‘ 1
. According to the Ministry's Education in Afghanistan, 2 the

school day goes from about 8:00 AM to 1:3C PM during warm weather
months 2nd from about 8:30 AM %o 1:30 PM during cold weather periods. 3
In Winter Vacationing areas the academic year,according to Education

in Afghonistan, is from 22nd March (1 Hamel) to the 8th of December

(15 Quas); Summer Vacationing schools are in session from the 9th

of September {c. 18 Sombula) to the 5th of June (c. 14 Jowza).-
Class periods are of 45-minute scheduled duration during warmer

" times ond 40 minutes for colder periods. Normally, there are six
instruction periods per school day, with school in session six days
per wesk (Thursday ot about noon, classes terminate for the Afghan
weekend). Some lycees are regquired, becsuse of .overpopulation, to
run double sessions; usually the lower or middle classes meet in the

afternoon when this becomes necessary. On the basis of the 8% month

12 - op cit, pagé 65
13 - The boarding school day covers about 7 hours.
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gcadenic yéar, &educting ome—gizth of the days (Fridays), we have

something just over 210 school days; with some sixteen to twenty-two

18 o .
authorized goveranent holidays, the number of sessions is in the
territory of 185. 4 late, severe winter or such other unforeseen

e

. ' . 15
circumstance may tend to postpone the school opening dates. Sonme
winter vacationing schools, on the other hand, begin sessions in
e rly March, weather permitiing. iAccording to the UNESCO Report of

the ¥ission to Afghanistan. "one year only yielded 172 school days.”16

Apy curriculum projection must be made in light of such facts as these,

ngttendance

‘jThe'sbhoél déy begins usunlly with an outdoor formation by class.
Onéitééchef ig aésigned'to'a-seotibn'of each class and is respounsible.
for mdfﬁiﬁg‘atﬁéndancon It appears, however, that more often than‘ -
not an oafsfaﬁding sStudent actually meets the class formation and
takes the atterdsnce., The Ministry prescribes that attendance also
be taken ot the last daily class period by the instructof in charge .
of thé iéét périod instruction: most often, this is not done. The
record Gf attendance -8 kept 'in an official attendance book main-

tained by thé ¢lerks,

14 -~ Jeshyn - 3 daye; bdied - two J-day pericde; FNevw Year's; First
of Ramazan, Pushtunistai Day; Independence Day; King's Birth-
day; Parliament Day; Teachers Day.

15 - School openings in Labul were”delayéd about two weeks in the
Spring of 1964; there was also a ten day 'hot weather! vacation
period declared Tor the Kabul City Schools, 15-25 July 1964,

16~ VUITISCO:Ronoxt of the Mission to AZ,hanistan (Bdue. Missions IV),
C.J, Buecher, Ltd., Iucerns, 1952,
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Examinations

Examinations are administered at the end of the first > months
and at the 6-month point; these examinations may be either oral or
written -- in & nunmber of schools surveyed, if the teachers and ad-
mihistratprs dceide on an orzal examination ai the three-month's
mark, then the 6-month test must be written, and vice versa. These
exaninations are timed for two consecutive class periods and are
given over a period of six consecutive school days.

In addition to the three~and six-month tests, annual exemina-
tions are administered during the last two to three weeks of the
school year. The annual examination is part oral and part written,
each of 50% welght in scoring. FEach subject is allotted 2% hours for
the written %test. No specific time limit is set for the orals; the
time per student for the oral test varies iﬁversely as the number
of students in the class.

In general, examinations are teacher-made. For each subjetrt
taught, a number of questions, usually eight to twenty, sre sub-
mitted by the tcacher to the principal; the principal then selectis
five of the questions and does not indicate which five until the day
of the tegt, Of the five, one is designated as compulsory and the
stud ent then has a choice of any two of the remasining four. Exhibits
number 2 and 3 are copies of two three-month mathematics examinations
which were administered in December 1964,

In the case of the 9%th class, annual examination questions are

submitted to the respective Provincial Director of Education for

~19-~



10.

a8th Grade ~ Three Months Bxaminavtion

Y

Arithnetic Questions

Find tho smallest and greatest common divisor of the following
nunbers: 540; 980,

Pind the square roots of the following numbers:
a) 144 b)  15e3%664
Find the fwo ng%%ers whose ratio is 3/5 and whose sum is 56.

a) Find the 4th term of the proportion with the following first
three terms: 12, 18, 20,
b) TFind the mean proportion bstween 1/2 and 5/6.

If in a dormitory each situdent dis given 2.5 kg of bread per day,
then a guantity of fleour is sufficient for 75 days. If each
student is given 1.5 kg per day, for how many days will the sane
guantity of flour be sufficient?

Fourteen horses sat 1,064 kg of barley in 1% days, How many kg
of barley will be eaten by 8 horses in 65 days?

The difference between two numbers is 8 and their ratio is 5/2,
What are the numbers?

& merchant makes %OOO afs profit from his 25,000 afs capital.
What is his percentage of profit?

I bought 1,820 m., of cloth for 2,850 afs. Find the selling
price per meter if I am to make an 8% profit.

Some mzterial which cost 2,425 afs ism sold for 2,215 afs,
Find out the percentage reduction on the purchase prige.

—

ZTNote of Principal _/: These ten items are fit for the

arithmetic program of the 8th grade. Items 2, 3, 5, 7T,
and 9 sre chosen with item 9 being compulsory.

BEXHIBIT NUMBER 2

20—



10.

'a) mx - ma + nx - na; b)'2ax2 - 3axy - 2bxy -~ 3by

10th Class, Section A
Algebra Questions -

Threc Month Examination

I am thinking of 2 number, If you double the number, then
triple the number, take the sum of the doubled and tripled
nunber and multiply by four, thexn the result is 52. Find . .
the number, (one unknown)

The price of & horse and a wheel is 3,800 afs. 5/6 of the
wheel price and 3/8 of the horse price is 2,800 afs, What _
is the price of each? (two unknowns) :

The age of B is four times the age of A. Six years ago the
age of B was ten times the age of 4 What are their ages?
(one unknown)

The sun of *the digits of a three-digit number is 9. The first
digit is twice the third digit. If we a2dd the sum of the digits
to 198 we obtain-a number with the same digits but in reverse
order. What is the original number? (one unknown)

Solve the following equations:
5(x + 2y) - (3 + 1ly) = 14
Tx - 9y ~ 3(x - 4) = 38

Solve the following equations:'

15 -1 =9
X ha 2
9+z=4
x ¥y

The difference of two numbers is equal to 5/6 of the sum of the
two numbers. If 15 times the smazller number is subtracted from
the largex the remainder is 3. Pind the numbers.A(two‘pnknqwns)

A man has some eggs. If he sells one eggrfor one ana he will
lose 6 anas, and if he sells one egg for one ana and six payes

“he will make 4 anas.- Find out the number of eggs snd ‘the pur-

chase price.

Factor the following fhreéFHigit‘eXpreésioﬁs:

4 2

ay x .- 25 x + 1363 b) a? - a.—- 63 c)-—x2 + b6xy - 9ly2‘

Factor: :

2

/ Note of Principal ,/: These items are fit for the progranm
of 10th grade algebra. Items 2, .3, 6, 8, and 10 are chosén
and item 8 is compulsory.

EXHIBIT ‘HUMBER 3
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approval;17 12th class questions must be approved by the Office of

the President of Secondary Edﬁéétion;_Miniétry of Education, Kabul.
There_is some attempf; in the ﬁeéching qf Englishzuand throggh

the effor%s‘éf the English LahguégQ ins£ituté'of”thevInéfitutefof:

Bducation, to make standardized tosts.

Greding 7

Thirf&;fiﬁé per cent is tﬁe gréae required for paSSiﬂg a given
cou;é;;l Mééheﬁé$ibsfté§chers énﬁ $6¢e,édminiéfré£oréirépo¥%ed %hat‘
most often othg#reviééhce ;ﬁéﬁ‘aé‘qﬁiéées;tgiasswork, énd-lgﬁit;é
homework, along with the examination grades, is cgnsidered in
awarding report card marks. Report card éradeé‘aré éﬁgrded.qn a
scale of one to ten, lowest to highest, aﬁd:are iééueﬁ,following-
each examination period. Signature of parent and réturn of "the
card to the school is reguired, 4 sample report card ié iliustrated

by exhibit anvaber 4.

Admission and Dismigsal

“"Students are admitted to the 1yceerﬁidd1é class grades genegally
on the basis of their acadenic performaﬁce'ih'tﬂé'lowér class grades.
The ages of éhe'7tﬁ-grédefslha€e ﬁeen: oﬁ éﬁe averége, higﬁgr tﬁan
in most% developgg,cpunjries;“howeyer, thére ig a,clear;trend t§ward
& sevgptp grade average age of 12 to 14,.Which‘will likely be attained

within the next few years.

17 - In Kadul, questions areusubﬁitted'to fhe President of Secondary

Education of the Minis+try, o
-2



As for academic aismissel, policy varies by school. The two

most common reports received are:

(1) If a student foils a given subject for the year, he may
take a make-up examination at the outset of the following
school year; failure on the make-up test means that he
nust repeat the grade, including those subjects which he

had passed. Another failure in the same subject the
next year results in dismissal.

(2) Pailure of one grade subject and of the make-up examina-
tion may lead to an appeal by the student to a committee
of teachers, who moy weive the failure and permit him to
continue.

From reports of teachers and administrators, it appears that every
possible means is employed to pass the student or the make-up exam-~
ination,

In alil events,.%hough.55% is.passing for any given subject,

the student must show 2 50% gverage_in all squeqts fqy_the yeqr:in
order:te be in good standing, Egilure tq_gain;the_50% ovgyallt
average ciuses a repeat anthe_entire yoar's quk; . thé 56%:9Yer-
age is not gained for the negt_yenr's.work, the student is_disﬁissed.
.Evidence, gained through discussion with:principa;s_qnd ﬁéad-
masters;;indicates.thgt.academig_dismissals_are_not,vefy common.

+This:is in contrast with the declaration in the publication of the

Ministry in 1956, Education in Afghanistan: “"The pessing narks es—
tablished for the  lycees are not easy to achieve and many of those

who "join the 10th grade do not win passing marks and the baccalaureate

18
certificate." ‘
eriaticate Chart number 3 represents the average yearly grades

18 - op cit, page 21
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(1964.) ofiall students for seven subjects in three provincial lycees.
designated %, ¥, 2z, one girle and two boys. Taking & composite
average for each subdject, we arrive at the following means:

Nt

~Grade

.Sﬁbject-'a  .10”--11-1.12
Geom_et'ﬁf_jr’ 7.00: 7.1 7.6 N
© Ailgebra 6.9 6.0
Bnglish . 6.8 6.5. 7.3
Physics 6.7 7.1 6.5
Biology . - 6.9 6.7 . 7.2
~Chemistry 6.1 6.0 6,9
Persian T.2 T.5 7.7

Chert number 4 shows the corresponding vearly averages for the
three "best" students in lycees x, ¥, and z: On the ‘other hand, the
“¥abul lycees appear to have a comsiderably higher acadeémic féilure

rate thén ip the previnces. Of course, the Xabul schools are heavily

. .populated and can gfford this luxury.

Subjective data, obtained firsthand at the.schools, along with

. -8ome objective data shown in chart number 5, shows that there is a

-substantial.dropout rate -both in the middle and upper classes, It

-appears, however,; that most of the dropouts are motivated by the
.. desire of students to go to work rather than being the result of
Lracademic dismissals., In the case of girls, the main reason for
dropouts appears to be marrizge, The daté on d?dpou%s‘doés not
;#clﬁde eish¥ 1&0@@3 which have not been full lyceesulqng“§ngggh

to have such information. Further, the statistics were compiled



GRADE AVIRAGES FOR 3 PROVINCIAL LYCEES, GRADESZ 10~12

for period ending June, 1964

ScHOOL| GEOMETRY LLGEBRA ENGLISH PHYSICS BIOLOGY CHEHISTRY PERSTAN i
: i |
. 10 | 11‘ 12 101 11 i 12| 10 ¢ 11 12 1@ 11‘ 12 101 11y 12; 10 ; 11, 12p w01 131 i 12 ;
% | PR 3— |
7 7 l7.617.3 6.4 '6.816.3 i6.1 | 7 l 6 6.4 1 7.10 7.3 5.71 7316 50 7.% 6,51 6.4 ¢ T.T é
- EOMAT] : : ' ; 7
qcHoon| GEOMETRY LLGEBRA ENGLISH PHYSICS . BIOLOGY | CHEMISTRY PARSIAN
. 5 i
| ] | i % : | ? ; : ; i
. 10] 11} 12j w0} 11y 12 30 4 L 12{ 10} 11] 12} 101 11} 12 101 11} 12! 10f 11 12
N . ! . i ; i i
| ] R e i s ot U DO P
! ¢ ; ! i ! , ?
7.6 16,91 7.716,7: 6.417.61 6. 4! 7.616.9 7.316.6°5.9° 6.3 T 2.2 6 ! 6.5'5,81 6.8 7.6
! .
SCHEOOL!  GROMETKY ALGEBRL LiTGLISH . { PHYSICS BIOLOGY CHEMISTRY PERSILN
‘ ! T |
. 10| 111 120 10| 211} 12¢10} 11 12{ 10] 31 12} 10 11 12010 | 11} 12130 | 11 12
R i H
| | | |
6.71 T.41 < 16,71 5.2 7,2 16,9 7.% 7.6 7 61 8,21 6.7l 6.3l . 194t 9,31 .
Note: School Z graduates its first l2th cliass in 1965.

CHART NUMBER 3
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GRADE AVERAGES FOR 3 PROVINCIAL LYCEES, GRADES 10-12

FOR PERIOD ENDING JUNE, 1904
T0P 3 STUDENTS PER CLASS

T

SCHOOL | GEOMETRY] ALGEBRA | CALCULUS| BNGLISH! PHYSICS] BIOLOGY CHEMISTRY | PERSIAN  TRIGONOIN,
|
' : b
10f11f12} 1011 12 | 10l 11}12] 10j11{12i10j11{12] 10f11f12 10711f12 |100 11812 i1 | i2
X _ ‘ _ |
10[10! 10 10} 1G . .1 . 110 9% 10{9%|8%110{10] 10}10] 10 10l 10{20 {9 110/10} 9 {10
109 {10/ 9% 9| . .| . 110] 83 of|otis los|10] 97{10l10 | 9fjgk10 9 |9z{10!8 ;10
[ ; I - : 3
9%.;9 10[9 |94 210 8% ¢ 9%!8 19 19% 9%i919% 9:9 :10 ;9 E) glo% 8 210
CECHOOT GECHETRY ALGEBRA T ELLCULTS TEWGLISH  PEYSICS  BIOROGY | CLuNISwEy PIRSIAN  TRLCONOM.
P T i ; ; i
j1of11i12l 1oj1d] 12 ¢ 50l 11 12! 1ot11ls2l10liae] 1olarlie 10l11f12 j10i 132! 31 112
= T - - RPN ; -
Y l10{10] 20} 1010 % 107 101101310{30110{%,; 10|10 9% 10{10{8% {100 1079% ¢ 10§ 9%
. ; i ) 7] 0 P A R L
110]10t oH odf oy Lhoboe rs%glo 100 ¢j10l9dy  gligl 9 831201 9% 8% 20 10% 9% 1 3
i { Lo e -4 . e . R B - -
Tolotioll siod . | .. i sl o sisbi. | oiodl silodior | 8 [10i9F (9] B! 9] 97 8%
! 'SCHOOL  GEOMETRY ALGEBRA  CALCULUS  ENGLISH PHYSICS  BIOLOCY CHEMISTRY VHREIAN TRIGCNOM.
'; : ] T i I P |
woiiitaol 1elin 12 oxoiaipizt 1ol axil2ii0fITiiap 10fii e 10} 11j12 | 10j11j12; i1 2
T ' - | T
10{10f. {10} 9 . . ,E .l rofer! Liiofrol .| 10]10] . 10§10} . | 10{10,. o
Z ] : : !
10{10f. |9%i 7 - 1.1 L1 1019kt L {10{10) .t 10}310} . 10{10f{ . { 10{10 .E
1010 9t 7 5 .l1ob g9t Lj9Fiiof .| 10j10f . ©9j10f . | 10}10j. R
» : ¢ ‘ i : : ] : &

CHART XNUMBER 4
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RATHS OF DROPOUTS I TH5 LYCKES OF AFGHANISTAN

Grades 7 - 12, December, 1964
! ) . .
ENTERED |GRADUATE: DROPOUTS APPROXIMATE
NAME OF LYCEE GRADES or ¥ BETWERN DROPOUT RATE,
PROBABLE] QRADES GRADES
GRADUATEL
7 { 10 7 -9 10 - 12 7 -9 10 ~ 12
Ghazi 554 3121 | 108 1433 13 78% 11%
Habibia 557 1367 | 266 |190 101 34% 27%
Istiqlal 270 | 80 34 190 46 70% 57%
Khosha Jhan 5% i 25 16 28 9 5%% 36%
Malalai {(G) 125 1 46 29 79 17 63% 37%
Nedjat 172 | 68 46 104 22 60% 32%
Rabia Balkhi (g) 141 | es 77 5% 11 38% 13%
Rahman Babs 52 i 38 33 14 27% 14%
Zarghona (G) 315 1153 1 150 162 51¢% 2%
Abu Naser Faraihi 28 | 21 14 yi 25% 33%
Ahmad Shah Baba 127 64 47 63 17 49% 27%
Bakhtar 109 {39 24 70 15 64% 38%
Khanabad 101 | 29 28 72 2% 3%
Meri (G) 47 {19 12 28 59% 37%
Mir Wais Baba 59 | 22 18 37 635% 18%
Naimon 105 i 48 36 57 12 54% 25%
Kangahar 146 | 61 44 85 17 58% 28%
Roshan 87 1 46 24 41 22 47% 4.8%
Sanai 83§ 42 36 41 é 49% | 14%
Sultan Ghias-ud-din{125 { 61 75 64 -14 51% -
Gh.
Zarghona fna (¢) 29 1 23 24 6 -1 21% -

Dropout Rate = number of withdrawals/dismissals

criginal class enrollment

CHART NUMBER 5
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by taking the enrollments of the beginning 7th classes of 1958,
which then becane the beginning 10th classes of 1901, and subse-
guently the graduating classes of 1964, Clearly there are inherent
defec%s in such a get of data; however, it is assumed this compila-

tion is reasonably wvepresenitative of the Adropouts in the lycees.

Personnel

The usual lycee staff consists of a principal, headmaster,
clerks, 19 storekeepers (tahwildars), janitors (shaperasis), and
classroom teachers. dmong this group of type-personnel, it appears
that the tahwilder occupies the key position in the structure.

Suffice it %o gquote from the UNWNE3SCO Report of the Mission to Afghan-

igtan: "all teaching ailds are kept in padlocked cupbosrds., The keys

are held by the tahwildars (official storekeepers) whose frequent
absence from the premises stifles any inclination to make use of
20

th 2 idg,"
ese aias The headmaste:r is the chief 2ide to the principal,

who is chief school administrator. In one instance., NVazimon Lycee in
Charikar, the Provinciel Director of Education also served as Princi-
pal of the Lycee. The normal prescribed teaching load is 24-26 hours
per week., 4 regularly assigned teacher is not expected to teach nmore
than 26 hours per week in his assigned job; hours workéd over and

above this number are subject to extra compensation.

19 - The 1952 UNESCO Report uses the term 'secretaries;' it is
presumed the intent was 'clerks', op cit, page 57.

20 - op cit, page 31
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Teachers Salary Schedule

The scale of salarvries for all government employees (includes

tzachers) holding "official renk" is listed below:

lst Rank Afs 5700 per month
2nd " 4800 ¢ "
3rd n 3900 i 7
4th " 2700 " n
5th " 2400 " n
6th 1 2100 " "
Tth M 1800 M n
8th n 1500 1 I
9.th 1t 1310 # n
10th " 1200 " "
1ith " 1050 " n
. 12th " 960 1 1t
13 th n . 900 L it

For teachers holding official rank, the following additional monthly
increments also apply:

Doctor's Degree Holder Afs 400

Master's n " 300
Bachelorts " " 200
12th Grade Graduate 100
9th Grade Graiuvate 50

For oveftime work {over 26 hours) a special hourly rate is applied,
currently 18 afas/hour for upper class teachers and 15 afs/hour for
middle class teachers.

In the survey of the 141 lycee mathematics teachers (grades 7ul2),
7 listed themscelves as students teaching part time and 3 did not report;
thus, 131 out of 141 held official rank. The distribution of the 131
official rank hclders is shown in chart number 6.

In general, 9th grade graduates begin at the 1l1lth rank, 12+th
grade graduates at the 10th, and faculty graduates at the 9th. Pro-

motions are usually based on longevity. Examples:

~29~
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A 12th grade graduate starts teaching at rank
10; in two years he is ready for the 9th rank;
in two more years, for the 8th rank; in three
more years, for the T7Tth rank.

4 faculty graduate starts teaching at rank 93
in one year he is advanced to the 8th rank;
in two more years he gains the 7th rank.
Examination of Chart Number 6 shows that the median official
rank of Afghonistan's lycee T-1l2 grade mathematics teachers is rank.
8, with & monthly salary of afs 1500 - The salary range goes from
afs 1200 to afs 4800 per month. - This compares, on the surface,

favorably with the statement-ln'The Reporf of tke Mission to _Afghan~

istan, that in 1949 “many of the teachers in the prov1nc1a1 schools

receive not more than 200 afghanls‘n month " and "teachlng salaries
vary between 1”0 and 712 afghanis per month, the higher figure being

the salary of a un;vers;ty profeﬁsoru'm The_Repcrt for51949 also

mentiong:

 Although staff salaries~have-trip1ea sinde 1938,
they are, comparatively speaking, still very low.

& comparative study of prices in 1938 and 194-9
shows that the cost of living in Kabul, 'fof
example, has risen by about 500 per cent.

It seems clear from our study that in 1938 a
family of four could live reasonably well.on ..
300 afghanis per month. At present (1949) the
saonme fﬁﬂlly Woalﬂ need about 1,600 afghanis. per
month.

Add the following: The official rate of exchange in August 1949

was $1 = 28 afghanis.

21 -~ op cit, pages 12, 67, €8
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Assuﬁlng that tne lycee mlddle and upper class mathena tics
‘ teacﬁers.repreSent a valid sample of all lycee mlddle and upper
class teachers, the financial plight of the mlddle and upper class
lycee‘%eacheys is obvious an& warrants no furthér?comment.
As meéfioﬁed above, thefe exists a "Contractor (non—official)
Rank™; and a few teachers work on this basis. The gsalary ‘schedule
for ‘this category is given below-és a-matter of informatién: -

“1st Class Contractor . Afs 4050 per nmonth . .

2nd_ " " 3450 " "
RS 31.(1 " o " : . ) 2850 oon - '.'
4th n " 2550 n 1

. 5¢h " R - © 1950 % - .Y
6th " " 1650 " "
S T'th 1 o . . . 13 50 Lo on
8th " " 1050 f 1
gk M o w g o ow
10th " n 780 L] £]
SR B 1 e R P PP T 690 " "
-];2 th " n 660 1] "
. I3t‘h L ISP L W e s 630 on u
14 tb‘ " " 600 1t 1
15+th " 1 570 " n
-1-_6 th " " 540 n "

l'?-th 1 " 510 " "

Physical Plant -

The élaﬁf fééilities for therl&cees vérﬁ from a modern building
(such as Hablbia Lycee in Kabul) with. 11brary; laboratory, lavatory,
and - 11éh£1ng,-t§ o falrly prlmltlve ‘structure (such as Murad Ali
Lycee in Khama) of nud walls, dirt floors, windowless, and with
noneé of the-aforementioned conveniences and fa¢ilities. But these

two descriptions are not representative, The typical lycee building

is of Simfie brick and mortar construction with no central heating,
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and_in fact no hezting other than possibly a stove in some of the
offices; no lighting; usually cutdoor lavatories; with 1imited

laboratory facilities lacking plumbing; and equipped with a telephone.

Classroons

Lycee claséfooms vary in about the same ratio es do the lycees.
Théhnsﬁéi:studeﬁt asccommodation consists of a table (desk) about 1
meter by & weter with & storage Shélf'uﬁder the desk top and an
accompsining bench. This arrangement is designéd for two students;
it is not uncommon to find three students per desk. The benches ang
desks are of inferior construction (wood) and appear to be easily
broken. Classroom visibility is often very poor, the floors are
sometimes damp,‘and the rooms are usually drafty iq cool weathe? and
sultry inlwarm. Some schools are more fo?tunate,_with modern ciassfn
rpqms’and qomfortable desk—scgts const;ucted fqr maximum util;ty; a.
school such as lMurad 41i is not so fortunate, with gtudents beiﬁg
requiygd“tq sit on straw on the ground. lOther than the need for '
texthoqks, especially in mathematics fo: grades niﬁe througb twelve,
tbe_nggt greaﬁgst nged in thelclassrggm isforlagequate ch#lkboards.
The usual chalkboard is about 1t meters by 1 meter,land'of ;oéghlyl”
painted wood. Even such a new school (opened Spring l964)bas Habibia_
Lyéee in Kabul was completed without insta;led, adequatg glaqkboards.
“A few lycees (such as Ahmad Shah Baba in Kandsahar, Nadifiélin Kabﬁl,
and Sultan Ghias«udfééglthri in Herét) have\made.chaikbéé%ﬁs_ﬁ&t

improved concreting*d& sections of the walls and'theanaiﬁfingmblack.
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Some effort is being nade, through the Ins’ti“cﬁfe of-Educatiori'Audib_
VisﬁaifSpecialists, to manufacturewiocally:a sui%able blaékboard'fdr
use in the schools. H

The so~called Sleight Repoft of February 1962 earlier recog-
nize@ the genercl need for adequate chalkboards with its statémentx
"Biéckboards are quité inadequate'in size and‘surface="22-

Eaeh class, or class section; is assigned a particular clasgroom
and reciéves.éiirinsfruction (exdept-possibly:in 1aboratory) in. the

designs ted room. Subject teachers report to the various classroons

for assigned periods of instruction.

Class Size

Ag omne visitﬁ‘tpe clagses in the lycgeé, he obéefves a taporing
off:iﬁ-numbersrqf,stuﬂents:from”grades 7T to 12. In_tHe niddle class
grades,‘it:is not uncommon tolfindlBO toéQ studeﬁfs in & given class-
roomy In the upper.clasg.sectioqslfhe usual class size for Kabul .
lytees was 40 to 50, with slight;yAfeﬁer in therlztﬁ class secfions,
In ‘the:provinces size varieq ﬁrom about 15 to 45 in the uppér class
sections. Thq-gir}s lycees uqully hgd very muéh smalléfjclasses and
" fewsr class sections in the upper grades. Continued enrollment hikes
in the primary and midcle schools Will’ as hés béen meﬁfibned, put

-greater pressure on .the upper classes.

@2 i Sleight, G.F., et al: A Survey of_Education.Within thé Framework
of Social and Economic Development in Afghanistsn, UNESCO
Educational Planning Mission, February 1962, page 33.
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Aecording to the Survgy’ of Progress., 1962—64,‘While the nunber

of teachers (in all schools) rose from 63011 in 13%41 (1962) to

6,64% in 1342 (1963), the average number of students per tegcher

rose from 44 t'o‘-l46.23 This statistic for sll schools is reasonably
representative of the lycee middle class grades; somewhat highAat the
present time for the provincial lycee upper class grades. as ;ndi—
cated above, ‘the Kabul lycee upper class sections are more densely

populated thon those in the provinces, .

Libraries

Some schools have rééms designated.és libraries., In a %ery few,
notably ﬁaialai L&ﬁée in Kabui, the lib;égy seémed to be wéil—orgﬁﬁ:“
ized and ;ven oéoasionali& ﬁsedé at least it has been.open on the
occasiong of several visits to that school. However, where theré“do
exist 1ibrarieé, therﬁéin stock consis%slof Eld periodicals (such as’
Pime, ﬁife);‘evén thésc shoﬁ little or no use, as might be expebted
since mést of fha bublicainns é¥e in English. In general, the rale
of the échool library iﬁ éaining a liberdl:education appears:nbt to
be understocd or ﬁﬁpréciafed. Fo mathéﬁaticé'references.weré avaii;

able in the many libraries visited.

Science Laborctories

Specifically &t the request of the Science Specialists and Members

23 - op-eit, poges 150-151.
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of th;AInéfitﬁte 6f‘Educdtion}"sciéﬁbé'ldbbratdfiés were checked °'
in nmost iyéegs, In some instances-’ there sinply were no Tooms
designa}eﬁ as laboraférieé; ' In most schools, however, there was

a rgbﬁfgéf'ééide a8 a'Iabofatdr& or possibly several rooms Were
sér%iné as laboratories for the séveral school sciences. One of
thepmést:distfessing aspects of the lycee visits was the revelation
that ;‘whéfe thére Were'léﬁbrafory'facilities and equipméhtyaby
admission of the administrators and science %eachers, the labora-

tories were not being used. This observation is not consisient

with the statement in the Ministry publication Education in Afghan-..':

istan: "Laboratories attached to these schools serve for experi-
ments c¢arried out in connection with lessons in chenistry, biology,

and physics. Two pericds per week have been set aside for labora-

s

tory wqu."z?

In tqoigany qaseg,V?xpepsive science equipment was rusting and
becoming_of_no‘futurg_uﬁe‘y In some schools, costly science laﬁéra—
tory equipmgnt“andcsupplies were still in_thg packing crgtes, @QVAng
been,there_for_one to two years; in at_;east one ipstaﬂce_the crates
were.still outdoors, with no protection from the élements, at fhe
gateway to the school, | |

Under the assumptions

(1)} that the Kingdon of Afghanistan cqnnot
afford to waste either its revenues or .  ~..i3
that of other helping nations, and

(2)"" that a course in the physical or biological

gscienceg involves, a priori, the method of
- the laboratery; - : S o

24 ~ Such as Xhost, Mir Vais, and Murad Ali.

25 - op cit, page 21 _36 - -



it is suggssted that a close look should be taken at such;eéuipm
ment and its léck of usé %i%h'a view to determining steps necessary
to get it in%to nuse, if possible, ‘Further, it mey well be that some
of the more recéﬁtly ofderéd équifment (Phywe) is not appropriate
to theﬂwgrk of. the lycee. Lastly, it is urged that full.endourage_
ment'aﬁd;cooperétion be leﬁt.by'tbe Ministry to suéh efforts as are
being made by.the Science Sﬁepialists and Members. of the Institute
of'Educgtion‘fé'further the use of the'séience lgbs and equipment
and to train teachers in the application of_laboratory technriques
in téachihg the:school sciences in the lycees.

There Qere one or two énstances of & real ﬁttempf to offer
sound labgratory facilities and traiﬁing.  Egpecial_tribute scens
worthy of the efforts of the French and Afghan science teachers at
‘Igtiqlal_Lyceé_in Kabul; there, fhrbugh student work, fhe ﬁhfsiéé-u
'laborétqry was being T@builti.énd eqﬁipmeqt.ipstélied; furthernore,

the faéiiity‘showed use.

THE CURRICULUM

Boys Lycecs

The curriculum for Persian-~speaking regions of the middle and.
upper class grades of the boys lycees is set forth in chart num-

ber 7.26 The only difference in the program for Pashto-speaking .

26 = Ministry of Bducation, Royal Afghan Dept. of Secondary Education:.
Syllabuses, Secondary Schools (Boys and Girls), 1956. .

=37 -



rogiocvs is that the class hours for Persian snd Pashto are inter-

chiziged,

v Woteworthy observations on the curriculum are:

”

1.

Hathenatics offerings are listed under "arithmetic and
Geometry," -%hough the course conteni descriptions in-
clude algebra; for grades 7-9, 5 hours mathematics per
veek are prescribed; for grades 10-12, 7 hours.

" The studies in biology, chemistry, and physics are spread

throughout grades 7-12, except where "geology" replaces
"hbiology" in grade 10. '

Foreign languages are reguired in all middle and upper

clasg grades.

_Logic is not offered until grade 12,

There are no specific hours provided in the syllabus for
laboratory work.

In the Foreword to the §yllabuses,?? the following statement appears:

...in scientific subjects such as mathematics,
physics, and chemistry, 6 periods per week in
the afterncons have been set aside for. the . -
senior classes of the Lycees, for practical
and experimental work.

As has been mentioncd, this prescription, whether for the senior

or lower classes, is not being followed.

In the case of foreign languages, English is the langusge

taught eibept'at¥séveral'6f‘fhé-?bféigh.éﬁﬁbo}féd:1ycéeé'iﬁ Kabul;

in these schools the language of the supporting Burcpean countwy

is required. "7

- 28 o T,
4 thorough examination of the Syllabuses , units of the Progran

i

27 - op cit :
28 - op ecit, pp. 17-19
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for Mathematics, Twelfth Class, turned up the:suggestion that, at
the senibr'levél'at‘least, theré éxist three sections identified -
as "Math," "experimental sciences," and "Literay" (Literary). Two
sections (mathematics and philoéoﬁhy) apﬁeared in évidence in the
Istiqlel Lycee; however, at the time of this s tudy, course require-
ments in the other lycees were the saﬁe for all'éfﬁdenté without

"any sectioning whatsoever,

Girls Lycees

'Ohgrt nunber 8 :eflects.thelscheduled teaching hours for the
Malal@i Girlsf Lycee} "full lyceg-sectiony".forggrades'7—12, ag
extracteﬁrfrom thelﬂﬁpcation_Ministry's §lllabuses.29 This pattern
of qourse.offer;ngs{is followQQ in 2ll seven g@;ls -lycees, Com—

paring the progran. for glrls with that for boys,:1t isg noted: that:

(1) 'OTf rlngs in Per81 n, Pashtu, Arablc, Forelgn Languuges,
Thoology, Hlstory, and, Geography are very similar, ‘

(2) "Hathematice anéd "Geometry" are the listings for girls,
with 5 hours offered in grades 7-9 which is the samne as
- for the boys, .but only 5 hours per week in grades 10-12,
as compared to 7 hours in "Arithmetic and Geomeiry" for
bovg. ' '

(3) In the sciences, one less hour of Physics and .2 more hours
of Blology (repla01ng Geology), qlong with an equlvglent
| Chymlstry‘blpgk‘lls the off ering. S

(4) The girls have no courses in Religion, Logic, General -
Knowlodge~iconomnics, or Sports.

(5) Drawing is nore heavily emphasized in the girls' program;
during the school visits considerable success in drawing
was noted amongst the girls, '

29 - op cit, p. 55
.._39...



(6) Sewing, which is required in all‘gfgd§s 0thhe girls
schools, seems to be presented most. successfullyﬁbashd

on thie regults, observed during the lycee visits.-

(7) ' Thé total weekly teaching_hours“are thé same Tor boys . .
”except in grades 10 and 11, where there is one hour
difference.

In thé Foreword,las well as in the main body of the S llabuéeé;
mention is made of three seciions within the girls:lycee; the "Héuse~
keeping Section™, "Full-Lycee Section", and the "Wonmen Teéchefis o
Training Section". The Syllabuses lists detailed program outlines
for the ofhér two sections. S _

Charis numbers 9 aqd 10 set:fofth fhe offérihgs for the "House-
keépiﬁé"”and "Wonen Teacher'é Training“ S;ctions. In effect, how-
ever, ‘the girls Iycees. function én.a cene-track program, i.e.; that
whibh is called_theinyullfLycee Section..“ As of January 1965,. some
exglqyat}ons vere being conducted, tﬁréﬁgﬂlfhe Officé'of‘Womens_.
Educationl at the H;nlstry of EduCthon, by spe01sllsts in the
Instltute of Education, toward preparlng 1yc¢e glrls to ga 1nto
pr;mary teacﬁlng;‘>‘t R

In most girls iﬁ@eeé“}égufarly.assignedjteéCBeré.éf‘ﬁathematics_
;ééiépceipf the middle .and upper class grades are few: 31j More often
than no%, feachefé.from-ngaxby béyéjlyceeé éfeiébnﬁracted 6 pover
the'girlleycee‘mathrsciepce plaésesa :ﬁnfofrtunatel&, many science-
.mgtpnplaés?s in the girls‘ljcéeé, ﬁ£en viéiﬁed;'hﬁalno instructor.

Laboratory work was virtuaslly non-eéxistent. Specisl mention should

30-— op 01t np. ' 59-60
31 - See sect;on of this report conoernlng mathemetlcs teachlng 1n
the lycees,
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EXTRACTION FROM MINISTRY OF EDUCATION

SYLLABUSES

WEZKLY HOURS OF TRACHING IN LYCEZS (Persian-speaking regions)

(1956)

(BOYS)
NG, SUBJRCTS CLASSES %
7] 8, 9 [ 10 | 11 | 12 !
L_l Theologyv & the Holy Koran 2 2 g 2 2 2
| 2 | Pergian 4 4 % 4 4 4 3
! 3 | Pashto 3 3 E 3 3 3 3
4 P Arithmetic and Geometry 5 ) 5 i 7 i
5 | History 2 2 2 2 2 2 %
;,6 Drawing snd Handicrafis 1 1 1 % . . ‘s é
é 7 { Chemistry 2 20 2 % 3 3 3 é
% 8 théics 2 2 é 2 % 3 3 3 %
i_g Biology 2 2 2 g . 3 3 %
? 10 | Geology . . ; . é % . .. %
Sll Arabic 2 2 2 ; . s . . s ;
212 Foreign iﬁnguages 6 6 6 ? 6 6 4 ;
?13 Gen., Knowledge-FEconomics 1 1 1 E . . .
%14 Religion “e °‘§ . % e . 2 E
315 Logic s .ﬁ . E ‘e .. 2 %
216 Geography 2 2§ 2. 2 2 2 2
;17 Sports 1 lg 1l 1 1 1 g
| Total . 35 35? 35 ; 56 36 35 ?

CHART NUMBER 7
Y. sy



EXTRACTICN FROM MINISTRY OF EDUCATION
SYLLABUSES

FULL THACHING HOURS FOR LICEES

(1956)

THE MALALAI (GIRL'S) LYCEE

"t ll-Lycee section, from the 7th to the 12th grade

NO. SUBJECTS GRLDES

i P
7 s | 9 t10 | 11 | 12
1 Theology | 2 2 ! 2 2 2 2
2 Pashto 31 30 31 3 5 3
3 Persian l 3 4 4 4 5 5
4 Foreign Languages 6 6 6 6 6 6
5 History 2 2 2 | 2 2 7
6 Geography 2 2 2 % 2 2 2
1 Mathema tics 2 2 2 E 2 2 2
8 Ceone troy | 3 3 3 % 3 3 3
g Phvsics 2 2 2 ; o] j 2 } 2
10 Chenistry 2 2 2 | % ; 3 | 3
a1 Bioloa% L2 2 2 3 2 5
12 Sewing é 2 2 1 2 i 2
!

13 Drawing 2 1 1 1 1 s
14 Arabic 2 2 2 . | . ‘e
TOT AL 35 35 351 35 35 55

CHART NUMBER 8




DXTRACTION FROM MINISTRY OF EDUCATION
SYLLABUSES (1956)

THACHING EOURS FCR THER

"HOUSE-EEBPING" SECTION

NO. SUBJECTS CLASSES
| ; 10th  11th
1 Theology | 2 2
2 Pergian 3 P,
3 Pashto 3 3
4 Physics 2 2
5 lChemistry 2 2
5 Biology 2 2
T Child-Care 2 2
8 Housekeeping 3 2
g Painting and Handicrafts 3 3
10 Mathematics 2 2
11 Sewing 4 3
12 Cookery 3 3
13 Languages 4 4
14 Psychology nil 2
TOTAL, s v euuuann 55 35

CHART NUMBER 9
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BXTRACTION FROM MINISTRY 0F EDUCATION

SYLLABUSES (1956)

TEACHING PROGRAMME FOR WOMEN

BACHKERS' TRAINING SBCTION

NO. SUBJECTS CLASSES

10th 11lth
1 Holy Koran and Theology 2
2 Persian 5
3 Pashto 4
4 Physics 2
”.5 Chemistry 2
46 Biology 2
7 Mathematics 4
8 Psychology 1
9 Teaching Methods ‘o
10 Tailoring and Knitting 2
11 History 2
-I; ' Geography 2
13 Drawing and Painting 1
14 Language (foreign) 6

TOTAL. . ovvens 35 34

CHART NUMBER 10
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FaRT 1II

THE MATHEMATICS TEACHERS

MATHEMATICS TEACHERS IN THE LYCREES

GRAPES T-12

General

A great benefit derived from the visits to Afghanistan's
Lycees was the opportunity to meet and shake hands and speak
with the teachers of mathematics,. Also,‘there was the chance %o
briefly describe the work of the Education Ministry's Mathematics
and Science Curriculum Committee.

As aforementioned, each mathematics teacher was asked to
complete & guestionnaire which is duplicated ag exhibit number 1
.on page 49 of this report, One person teaching nathematics did
not wish to complete the entire questionnaire as he was planning
to enter Kazbul University inVMarch 1965; another teacher reported
that he had taught mathematics for twelve years but during the
1964-65 school year was teaching English and , ipso facto, was
excluded., There were several foreigners teaching mathematics
2t the Buropean-oriented lycees and one American Fulbright Teacher
instructing in mathematics 2t Nadiria Lycee in Eabul. Foreign nation-

als teaching iycee nathematics were as follows:

Y-



Lycee Number HNationality

Nedjat 1 German
Istiglal 1 French
Naderia 1. American

Thé efforts and accémplishméhts of these foreign teachers are
recognized, both‘ﬁf this'writér as well as by the Afghan school
officials,., However, they were not included in this survey, as
its main subject of étudy was the Afghan Mathemétics Teache rs.
Indeed, foreign teachers:in foreign languages are much more common
than foreign mathematics teachers; also there are sevaral foreign
science teachers in service as well as & few teachers in other
areas.32_Though the United States Peace Corps was beginning,to
make its presence felt in Afghanistap, there were no Pgace Corps
Lycee Mathematics Teachers in grades 7-12 at the time of the

33

~school visits, '’

Lycee Distribution of Mathematics Teachers - Gradeg T-12

Chart number 11 shows, by number, the location and native
language of the Afghan lycee mathematics teachers for grades 7-12
at the time of the survey. Study of this data shows that there

were 73 teaching in the Kabul and 68 in the provincial 1ycees..34

32 =~ 48 an exanple, Maslalsai (Girls) Lycee had 4 French women teach-
ing French and one Lustrian woman teaching physical education,

3% ~ Three Peace Corps Volunteers were teaching mathematics at the
Cadastral Survey School in Kandahar,:

34 - Including the one "student™ who did not complete the entire
questionnaire,. LT o AR
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Thus, the average nuﬁﬁérnéfﬁmathem&tigs teachers in the 11 Xabul
City lycees was 6 to 7T, whlle the average in the provincial schools
was 4 -. Bighty-~two teache ré clalned Darri (Far31) as their native

tongue, fifty-six. reported Pashto and 2 Uzbeki as their native

language,. 2nd, onc claimed both Darri and Pashto.

Ages of Hathemstics Teachers

‘H:Tﬁe-;éé dié%ribution of the grade: 7-12 lyceqmathemg;ics:teééh—
.e;é-i;ﬁéhéﬁﬁ in chart number 12.: 411 68 provinciael teacheré re—r.
sponded to thu ago query, however, only 72 .of the 73 KubUl teachers
are 1nclude@ since one Kabul lycee wonan methematics tcacher dld
n$¥?éﬁswer‘thé‘agé qﬁeétion;'
Tﬁgfmééién;teaéhef age was in-the 27-30 age-interval w;th'a |
node in the 23—26 age-bracket. This statistic sigﬁ?fi@g a fg;gly
young cr0p of 1ycee nathematics teachers, which is 2 reasonublﬁl“

favorable omen in the face of needed currlculum revision w1th 2,

parallel ir-service. training.progranm.

Education -

In the Provinceé

0f the 68 ‘provincial toachers reporting, the following data was

EDUCATIQE‘ 1 NUMBER

: yearo college or faculty 10
3 years college or faculty' iﬂ

4B -



Department of Science and Mathematics of the Institute of
Education of Kabul University requests the
Afghanistan Mathematics Teachers to kindly

£fill out and complete this form.

Name: Ager ___ Birth Place: - Residence:
(Fanily name)

Mother Tongue: Place of Work: Rank:

Graduate of which secondsryy school (Lycee, DMA, etc.):

How many years of college in Afghanistan, or abroad, did you complete?

What courses in Mathematics did you have in the University, and how many
years of Mathematics d4id you have in the University

How many years have you taught Lycee (grade 7-12) Mathematics?

Do you wish to have higher education or trazining in mathematics?

In what grades do you now teach? . .

How many hours of Mathematics do you presently teach per week?

Besides Mathematics what other subjects, by grade, do you now teach?

How many hours per weck do you teach these other subjects?

Total number of students in your present Mathematics classes?

Which of the following grades have Mathewatics textbooks, and in which do
you use notes without textbooks?

Tth 8th 9th ___ 10th 11th 12th

Are you a regular teacher or a part-ftime teacher?

Do you have other duties besides regular teaching?

Do you have another job? ___ Number of hours per wesek you work in your
octher jobh? What do you do in your other job?

Thank you! Depariuent of Mathematics and Science, Institute of Education

BXHIBIT NUMBER 1

el Qem



NUMBER OF MATHREMATICS THACHERS AT EACH LYCEE
IN AFGHANISTAN, September-~December, 1964

{Grades 7-12)

Location Name of Lycee Number of Language
Tgachers
| Darri Pashto Uzbeki
Bost Leshker - Gah Eigh School 6 4 2
Charikar Né&inon 7 7 0 ;-
Farah Abu Vaser Faraihi 2 1 L . .
Ghazni Sana'i £ 5 0
' Herat Tani 2 2 0 ..
| Meri 4 4 o .
Sulten Ghias-ud-din Ghori 5 5 0 .
Jalalabagd Hangahar ' 7 1 &
| Xabul fAiashah Durrani 4 2 2 .
g Ghazi 9 7 b4
; Habibia 11% 7(1)]  3(1) .
i Istiglal 4 3 1
Khoshal Khan 7 0] T
Malalsi T 5 2
Nadirie 5 4 1
Nedjat 6 2 4
Rabia Balki 8 5 3
Rahman Baba 4 0 4
i Zarghona 8 & 2
Kandahar Ahnmed Shan Baba 5 1 4.
Mir Wais Baba & 1 % .
Zarghona Ana 2 1 1 .
Khama Murad Ali~Xkana 2 0 2 ‘e s
Khanabad Khanabad % 2 1 .
I Khost Khost % 0 3
Loaghman }Roshan 2 0 2 .
Maimana Abu Obsid J'uz Jahni 4 2 0 2
Mazar-i-Sharif] Bakhtar 3 3 0
?Sultana Rezhia 2 ; 2 0 . .
* One teacher claims 141 82 56 2

both Darri and
Pashto as native languages.

CHART NUMBER 11
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AGE DISTRIBUTION OF MATHEMATICS
TEACHERS FOR GRADES 7 -~ 12 IN LYCEZES OF AFGHANISTAN
SHPTEMBER ~ DHECEMBZR, 1964
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19-22
2326
27-30
4346
£7~50
51-54

AGES OF TLACHERS

(No ages 0-17 or greater than 55 were reported)

CHART NUMBER 212
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2 veors college or faculty 1
1 vear college opr faculty

12th grade grazduate 49
lith grade graduate
9th grace graduate

68

Thus 10 out of 68, about 15%, of the provincial lycee mathe-
metics teachers of grades 7-12 have what is generally congidered
to be the very minimum scademic preparation for lycee teaching.
Eight of the ten are alumni of the Kabul University Science Faculty,
thres of which heve graduated within the past five years; one was
trained ai the fAmericen University at Beirut and one in the Rew

York State College Systenm.

In Kabul

The 73 Kabul lycee methematics teachers reporting are at the

following listed levels of education:s

EDUCLTION NUMBER

Doctor o»f Philesophy in Phy510535 1

4 years college or faculty 27
3 years ccllege or faculty 5
2 years college or faculty 1
1 year college or faculty 6
12th grade graduzte ' _33
73

35 - The one PH. D, reporting teaches only 3 hours of math. and 3 jpourse
of physics per week and is regularly agspigned to the
Faculty of Science of Kabul University.
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In Eabvl, then, 28 out of 73, or about 38% of the grade 7-12 lycee
mathematics teachers, have at least 4 years academic preparatiosn.
0f the 28, 3 are Medical Faculty students with only one year cf
faculty mathematics and one is a T.aw Faculty graduate with no uni-
versity mathematice training. Fourteen are Kabul University Faculty
of Science graduates {men) and eight have gone through the Faculty
of Science, Women's Section; of these twenty-two, fourteen are 29
years of age 0r younger.

Overall, 38 of 141 teachers reporting are faculty or 4-year
college graduates. This is nearly 27% of the lycee mathematics
teachers (grades 7-12). The educational level, by lycee, of %the

teachers is shown in chart number 13.

Tesching Experience

Chart number 14 gives the years of experience in teaching
mathenstice for lycee grades 7-12, The median years of teaching

experience are:

Median interval for Kabul Lycees -~ 4-5 woars
Median interval for Frovincial Lycees - 2-3 years

Medizn interval for Total - %-4 years
Once again we seec the Kabul schools' having the more expefienced
teachers., Thosc with more than 1l years experience number 16 out
of 73 (c. 23%) in Kabul; there are 7 out of 68 (c. 11%) in the
provinces., For the total population under study, 23 out of 141

(c. 17%) have more than 11 years lycee mathematics teaching

—5%.-



EDUCATION OF MATHEMATICS TEACHERS,
AT BACH LYCEBEE IN AFPGHANISTAN,

September~December,

Grades T~12,

1964

Location

Weme of Lycee

EDUCATION LEVEL

College Training

School Grad

e

Completed
Ph.D:yDipl, |3 yr. 2 yr. 1 yraijl2 grdll gr. ©
H .
Bost Lashkar Gah High School i 2 - . - . 3 1
Charikar Naimon . 1 ‘e . ; 6 ‘e
Farah Abu Naser FParaibi i N . . 2 i
Ghazni . Sana'i s e ) P P . 5 s e
Herat Jami . . . 1 N 1 .a
Meri .o 1 .o . . 3 .o
Sultan Ghias~ud-din Ghori .o 2 . .o 1 2 .e
Jalalabad Nangahar , . 1 . 1 5 .
Kabul Aiashah Durrani . 1 1 . . 2 .
Ghazi PR i 2 l e . 6 s
Habibia ¢ s 6 ) P 2 3 .o
Istiqlal . . .. .. . 4 .
: Khoshal KXhan e 1 . .o 3 3 ..
iMalalai 1 2 . . . 4 .
a:' Nadiri{l . 3 }. . P » [Ir .
j Nedjat .o 7. 2 1 . 1 ..
: Rabia Balkhi .o 4 1 .. . 3 ..
§Rahman Baba . 1 . . 1 2 ‘e
P Zarghona - 7 . .o . 1 -
Kandahs r | 4hmad Sheh Baba R O I RO 4 ..
. ‘ Mir Wais 3Baba ool . . .. . 4 -
: Zarghona Ana .,? .o . . . 1 .
Khé.ma é Murad—-ﬁ_li .9 E 1 . - * 1 )
i }
Khanabad | Khanabad A - . .. . 1 ..
Khost Xhost .i . . . 3 .
Laghman Roshan .o - . - . 2 .
Maimana Abu Obaid J'us Jahni ..g .o . . . b4 2
Magar~i-Sharif] Bakhtar ..E 1 .o . R 2 .
I Sultana Rezhia . "o P 2 .
TOTALS 1 37 6 2 9 82 3

CHART NUMBER 13
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YEARS OF EXPERIENCE IN TEACHING MATHEHATICS FOR LYCELD
MATHEMATICS TEACHERS, Grades T-1

September - December 1064
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experience; 6 of these teachers hold faculty or college degrees

(5 in Ksbul and 1 in the provinces).

The rather low experience median for the mathematics teach-
ers, it appears, is nothing more than a reflection of a rapidly

expanding lycee system, which is concurrent with overall education

expansion in the countzy.

Selary Scale

In the earlier portion of this report, it was shown that the
median official ronk of the middle and upper grade lycee mathematics
teachers was at rank 8, basgic salary per nmonth of afs 1500. The

range of basic salaries is from afs 1200 to afes 4800 per month.

Purther discussion of salaries is found on page 29 preceding.,

Mathempatics Teaching Load

Fi#e-sixths of the 73 Kabul lycee T7-12 grade mathematics
teachers instruct in mathematics at least 20 to 26 hours per wesk
(26 nours beirng the normal work week) and 28 of the 73, which is
about 2/%, revorted teaching mathematics in excess of 26 hours per
week. In the provinces, two-fifths of the iycee T-12 grade mathe-
matics teachers instruct mathematics classes at least 20 to 26
hours per week, and 27 of the €68 reported overtime hours in mathe-
matics teaching.

Thz differing patterns between the Kabul and provincial lycees

are again worth noting. Here, the substantial percentage diffor-
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ences are attributed to:the specialization in the Kabul lycees and
lack oframuch specialigation in the provinces-

The size of the classes is also an important feature in giving
thought to %he teaching load. A4s indicated on page 34 of this report,
there was considerable variation in class size. A school such as
Mir Wais Baba Lycee in Kandahzr showed sections in mathematics (as
well as other snbjects) with 50 to 60 students enrolled; on the other
hand Zarghona Aine Lycee, alsc in Kandahar, showed upper class éections

‘with 15-20 girls enrolled.

Other Subijects Taught

Provinecial Lycees

. The following diagram shows the .traditicnal physical and biologi-~
- ¢al sciences which were also taught by the 68 provincial lycee teach-~

erg of mathematics grades 7-12:

This schema indicates that 35 out of the 68 teachers of mathe~
natics taught nonce of the ﬁraditionél.soience offerings at the tiﬁe"c

—5T



of ..the Survey“ Uorthy of nove 1s the fact that 19 tuught phy31cs-

of the 19, T taught at: least as many hours 1n phy31cs asain mathe—

ma¢igsf; The'one nerson who taught ali three—named sciences-as well

A

sﬁ.agzmgthéﬁat cs renort d only four hours per week 1n mathematlcs. the

e s

i

b@lggpggiplth@ sciennes °1llat the mlddle class lcvel N3.ne of the

T

;gl_aj:h‘@@'gﬂ:i.ﬁé'_s_,_;ngt‘e rehers, 1lsted English ‘2nd’ 11 llsted Darrl or Psshto

SR ﬂpﬁh@i‘gﬁbggpﬁg taught . " - The following llsted subgects wete hlso
5}ﬁﬁughﬁihy’épmeﬁﬁrovingial’mathématlps‘teabhers:
drawing, agriculiure, social Stidié#fﬁ ety
geology, general science, akhlag
(moral behavior), theology, and
generzl knowledge. o _

Three tecachers of mathematics were lycee principals, one. was

yan.assis tent principal, one & headmaster, and oné was the Provincial
.Director of .Education,

Eavul Lycees
In the Kabul City Lycees the mathemgtics—science teaching

affiliations wer§ as follaws:

Mathematics and Chemistry, Biology, and Phy31cs 0
" 7 - Chenmistry and Biology 0]
" * © Physies and Biology 0
" P Physics and Chemistry 0
n é Biology Y 0
" Chemiéffy 1
" - -Physice ~ .. 12
i . 'i t,‘Generél“$¢ieﬂc§- """" :l

Thus, 59 .out of the 73 (c.. 82%) Kabul teachers taught mathematics

only. :;SBJQJ



In "other subjects taught,;" one teacher 1isted\history’and one
listed "general knowledge in thé elemenfary sections."

Two_lycee middle or upperqclass te;chers of mathematiéé were
lycee principals; one aﬁ aséistant principal; onerwas a principal
of anéthgrschool as also ﬁas one feacher an assistant principal
elsewhére; and four were headmasters.

Three of the 12 mathematicé;physics teachers taught at least
as many hours in physics as in mathematics!

It is clear thet a Kabul mathematiés teacher is mﬁch'more'éf
a spécialigt’ then is his provineial counterpart. The provincial
teacher i3 often required to spread himself over a range of . sub-,
jectsy this is to be expected in. the less populated schools of. the
provinces,

a ..

Other Jobsg-

A sugséaﬁti;l ﬁumﬁ;r ;f gééﬂéﬁ%ticé‘fé&ghefs fép5}ted'héiding %
jobs involfing.w$¥koutéid; fhéi; £eguié}l§ éssiéned'schoois.J In
Kabul,”lfwﬁeférwﬁfging'on‘;‘ééﬂt;écfhbasis téaéﬁiné at.bfhér;36hOSis
and 7 were working in other-than-teaching jobs. In the provfnéeé;
15 were holding acdditional +eaching positions with % reporting
other-than-~-tcaching work. : |

- The number of hours worked, both on regularly assigned jqbs
and additional jobs, often ranged from 36 to 55 hours pe:fwegk
instructing. d{ssuning that, in general, teachers actually met all

their classes, this is 2 very;heavy workiﬁg load énd doesn't leave

-5G-



much time for class érenaratlon, étc.-.Héweﬁer;.tﬁe deméﬁé‘f§r?
mathemﬁtlcs and any sort of teachlng is clearly‘such that teacherscr
may find it neceSSGTy to contlnue at such a pace, not to mentlon
the economics Whlch the teacher must face. And it may véry.well
be that a higher percentage of mathematics teachefs work extra .

jobs than actually reported doing so.-

Attitude Toward Teaching

: fn'dfteﬁpting to -judge teachers! attitudes foward their work,
it is realized that ‘gdod evidence for making a judgement is hard = .
to.fiﬁd,' With +this ascknowledged limitation in mind, talks with .
teachers and administrators left the impression that teaching at
the lycee level occupies a low position in the minds of teache rs.
The teachers seemed resigned to their fate and felt, in mﬁggfplaceg,
that the Kabul authorities were unaware of their problems.

On the other hand, there was an awareﬁeés.amongét ééﬁe of

the mathematlcs teachers of a great opportunlty for serV1ng thelr

Loy

people,

Additional Sducation Wants

In response €0 the guestion "Do you desire auny furbther educa-

tion in mathematiés?", the report was:
' P

1n Kubul 57 "yes".

in the PrOV1qces, 66”“§es"
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This appears to bode Well for offerings of in~Service education to
all lycee mathematlcs teachers as well as for hlgher acadenic prepm"

aration 1n the 1nstances ‘of those who are especlally quallfled.

Composite of the Lycee Mathematics Teacher of Grades T-12

In the Provinces

 Tﬁé typical Iycee Mathematics Teacher of Grades 7-12 is-likely
a man of 23.to 26 yearé of ageé, holder of the. baccalaureate, with
2 t6.3 years teaching experience and earning 1350 to-1500:.afs” per:- .. :
month (official rank of 8 or 9). He teaches from 16 to 24 hours. of - -
mathematics per week on his regularly assigned job and there is a
reasonable chance that he puts in some overtime hours at his assign-
ed schoo}., His classes have about 45 sﬁudénts in the middle-class
grades and about 25-30 in the upper—class grades. He teaches some
‘lycee subgects 1n addltlon to mathematlcs- 1f he teaches a 301ence,
it is 11kely phy51cs.h He 1s probably bl llngual hav1ng coﬁmaﬁd Ef
both Darrl and Pashto. And he may well feel 11ke a forgoften méﬁ; l
espe01ally 1f he is far from Kabul- at any rate he probably would A

elect to work in Kabul.

In Kabul

The typical Kabul teadher ' is-about 27 .to 30 years. old, a baccal-
aureate holder with a réééonable'chance df“holdihg‘thé.bachelor's
----- degree and with 4-5 yearsutﬁachingqexperiénce. He_teaches mathe~

natics almost exclusive of other subjecté,-probabiy"works gome

“61l-



oveftime h§urs af'his éssignedﬁschoéi. ﬁhd.lkﬁély has anothér'sbﬁféé
of income ﬁhrougﬁ e#éhé& é copt act teachlng Job gr non- teachlng
workn. His middlé clégs gsections are-éf aﬂout the seme sige as thdsé
of his proviﬂcial brother, but the size of his upper class sections
is somewhat&igrg;r,'wgth 40 50 student “not unéﬁﬁmgn; Hﬁs mdfﬁér*“:
tongue 1s probably Pashto if he teaches in one o?\tyetﬁwo_Kabul
Pashto-tedching schcols; otherwise it is likely to be Darri, with
some”Pgshté proficiency. He prefers teaching in Kabul with little

degire for 4 provincial asssignment. His reguler monthly salary is

sbout afs 1800 sihce he holds the Tth official rank.

PREPARATION OF LYCEE MATHEMATICS TEACHERS

The Survev of Progress, 1961—62 chows that the number of stuu'

dents in middle schools and lycees, for the perlod 1955 56 to 1960 61
increased 22 tlwes, whlle the nuuber of teachers for these-ochcolsi
increased twofold, Enrollments in the lycees went from 1, 088 to

2,915 during that periodn36 Lt bhe time of this 1nqu1ry, lyoee

enrollments were as follows:37
Gradoz Total S
7-9 10-17
Xabul - 8,878 3,305 12,183 . .

. Provinces 4,580 2,083 6,663
Totals 13,458 5,388 18,846

36 - op ¢it, Table-Education (3).
27 - see Chart umber 2. ' ‘
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Such enrolluent incfeases demand corresponding teacher increases.

As has béen shown, soﬁe-27%‘of the gréde 7-12 iycee mathematics
teachers have received at léadt 4 yeatrs of c&ilege work., To‘'teach
mathematics at the middie‘éﬁd uﬁpef ¢class level trequires teachers
who have had considerable faculty training in mathematics with some
knowledge as 10 thé.téaching of.mathematics.

The Plann:ng Nlnlstry 3 Survev of Progress, 1962~ 64, shows that

in the year 1342 of th@ Musllm calendar the Science Faculty of Kabul

University graduated 28 students asg follows: 58
Specialty . - Number
Mathgmaﬁics—Physics 9
Chemistry-Biology 8
Mines I 4
Meteorology T

Further, for the years 1335, 1340, 1341, and 1342 the University

Science Faculty turned out 100 grsduates as follows:39
fear ” Grédﬁatés
.o 335 i5
1340 _ 25
L1341 _ 32
_1342 o 28

Though there appears tb be é teﬁdeﬁcy tb'increaseVifs output, the

average yearly‘gﬁadﬁﬁtgsifQT_fhé fqﬁr yéarsrgivén is only 25.

The Survev of Prog:ess, 196162 sums up the matter: "In the

Lycee schools students 1ncreased much more rapldly than d1d the

nunber of regular teachers." 40

29 - op.cit, page 149
40 - op cit, page 40
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The Mlnlstry 5 quc tlon 1n Afghanlstan 1lsts 21 aims of the.
Ministry,'ong_of which is

to strengthen the Faculties of Literafure
and Science at the “abul University for
the training of secondary school teachers.

The office of the Dean of the Faculty of Science of Kabul

University furnished =2 coPy of that Faculty 8 outllne of courses

o e

for matriculants. As_translated the stated mathematlcs offerlngs

for students specialiizing in mathematics-physics are:

lgt year: Mathematics (algebta 1ead1ng
oo into aruly31s) .

2nd year: . Muthem@ulcs (c:lculus) and
Vector Analysis’

3rd year: Differential Bguation$

[

4th year: MNodérn Algebra

The mathematics program includes coverage of:

decimal numbers; polynomials blnomlal
theorem; imaginary numbers; functlons-
linits; continuity; circular furctions;
sinple series; composite functions;
derivatives; "successive" derivatives;
. Lelbniz formula; definite and indefinite
integdra 131 bxpan810ns by series of z ’
8in; X cos Z,change of variable; Taylor's
“ané Mac Laurln s séries; division by zero:"
.. the differential,

n.{-_..--_ _r:—" ‘.‘,f "-,-. _.-.'.._, _.;:;‘.

No dlscuss1on in dlfferntlal equatlons or modern algebra was shown.

r

The phy31cs offerlngs, by contrast Jare Auch more exten31ve";;

and include:

41 - op cit, page 8 T T
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2 years of electronics, 2 yefrs of aionic
physics, 2 years o¢f general physics,
thernmodynanice, nuclear physics, optics,
ahé electricity.

The mathematics offering falls far short of gqualifying one
for either teaching lycee mathematics or for anything resembling
specialization in mathematics._lThe program is perhaps that for
a physics major with some mathematics.

However it may be, this situation needs immediate attention,
Analysis of survey data reveals that in the provinces 5 mathematics
teachers of age 30 or less - - and in Kabul 16 mathematics teachers
of sge 30 or ;ess - = are Faculty of Science Graduates (7 of the 21
were female and listedlthemselves ag graduates of the Faculty of
Science, "Women's Section™). Thus, in the past 5 to 7 years 21
mathematics teachers have been provided and were in the lycees asg
Faculty of Science graduates, which averaggé‘only 3 to 4 per year.

The following tablg‘of lycee middie and upper class mathematics
teacher requirements is presented in order to arrive at a reasonable
estimate of the number of qualifieé mathe§étics ﬁ§achers Wbiph?é¥é H

likely to be :equire&gio staff the lycees in the next decade,

PRESENT NEEDS IN 1965

- | 7.9 10-12 -9 ° 10-12 Number Math. -
School ) Enro}l Enroll Student ~Student Teachers Presently
: Class Hrs. Class'Hrs, Needed to
per Week* "per Week* Staff

'PROVINCIAL LYCEES
Abu Naser Faraihi 135 54 675 378 2
Abu Obaid J'uz Jehni 285 32 1425 . 224 3
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Ahmad Shah Baba  377; 168 1. 1885
Bahktar 417 T 99 2085

Jani 248 - 1240

Khanabad . .. .. ... 233 137 . 1165

Khest . 196 21 _980
Lashkar Gah High Sch.I55 66 775
Heri - =~ & F o 327 80 ... 1635
Mir Wais Baba 259 100 i 1295

Murad-Ali 189 63 945

Waimén 223 148 1115
Nangahar .=+  ~. 639. 325 3195

Reshan - . 381 108  .1905
Sana'i 204 150 lOEOr

Sultans Rehzia 237 42 1185
Sultan Ghiss-ud—din
Ghori

KABUL LYCEES .

Ainshah Tomosad 1081 77 5405

eRazi 0 T1mmi 503 T 7755
Habvibia T 21218 0 924 - 6090
Istiqlal =~~~ 541 133 . 2705 .

Khoshz1 Khan 27% 103 1365
Malalai ° 400 129 2000

Nadiria 1587 257 6935
Fedjat 536 181 2680

Rabia-Bailkhi:- - 7920 34T 3960

“Rannsh Baba * 550 234 | 2750
Zarghoma - .:t . 549r 41Tl 2145

* Computed on basis of 5 mathemztic
%98 n .o 1 EER e
X E¥ n t n "5 i

%%%¥% One needed teacher 'éddded tb:¢over

533 225 1665
Zarghona Ara e L34 6L T L8T0

1176, -
693
X% XK
959
147
462
% k%
400
700
441
1636
2275
.. 156
1050

S EXR
210

N T - R S R O R R I I

1561
305 .

oN v .
D oo

T L

7 64‘68 [ERE, 15 Lo
931 . . 5
721 3 -
KRR ) . g
645 3
¥ ¥ %
1799 11
1267
* % ¥
17357
* % ¥
2085

@0
ooy o o

'péri&&éiper week per student |
W oo [ AU ' A | o

H] n 1 [
i [

additional grade opening up in 196
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The following,yarﬂstick is used for determining "Number of
Mathematics Teachers Presently Needed to Staff":

In Provinces: One teacher per 62% weekly student class hours
calculated on the basis of one tesacher teaching
nathematics 2% class-hours per week with an
average of 25 students per class hour.

In Kabul: One teacher per 875 weekly student clasgs hours-
calculated on the basis of one teacher teaching
mathematics 25 class-~hours per week with an
average of 35 students per class hour;

Thug, thgre would be regquired on the basis of 1964 enrqllments
and the.xgrQéﬁick used here some 68 prqv;ncial end 82 Kabdbul mathe-
matiggﬁjgaohers now, As shown in the section of this report dealing
with the educational level pf the mathematics teachers, only 38 out
of the_prgsent 141 teachers meet a facqlty graduate requiyementf

. Thus,_ﬂijh an inmediate negde@lminimum totgl of 150 gualif}g@_
lycee mafﬁeﬁatios teachers, and with 38 (at the most) now meeﬁ}gg;,ﬂ:
such requirement, there is & current deficit of 112 faculty gf;é;;éé;.
If we considé?fa 10% yeaflyfat%;ifiqﬁ rgté, and if ‘the 1ycee middle
and upper cléss;ehfbliméﬁﬁé‘contiﬁ;§ %}Tfﬂ§3§reséﬂt;dyﬁamic rate,

as_a minimuﬁ_AfghahistaﬁfWiii need QUQ'additibﬁ81 1yceé;mathematics

teachers in the next ten years., This estimate does not take into
account the fact that many mathematics teachers spend a substantial
" number of hours teaching other subjects.

The Survey of Progress, 1961-1962, gave recognition to the dire

need for adequate teacher preparation: "The number of étudénfs pe¢
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HEN

teacher has incroased from %5 to 45, or by 28%, because of the rapid
increase in the number 6frétﬁéents and a disproportionate developnent .
42

of teacher—training facilities."

And +he Survev of Progress, 1962-64, reporting on the goals and

accomplishments of the Second Five Year Plan called for "encouraging

and popularizing advanced scientific, ‘technical, and professional
edudé%ion;”‘and "Iraining personnel required for implementation of
devélbpment placTels®

Indeed, education ig probalbly the hardest hit area in the way
of moderniziﬁéa. And it cannot be overlodked that substantial educa-
tioﬂgl pfogfeés;?aé ieast qdantita&jvel&} has been made.. . Geztainly
the ﬁrésencéwof.qualified“ﬁatheméticsiand science teachers in the . .-

mragos

lycees ig vital

E -

2ll aspécts of the Hoyal Government's planning. - .
These tedchers must prepare, for instanée; those:.who may go on and.
pursue traini®g needed to-satisfy thé demands of the current and

futuré Five Year Plang. Witnéss the statement in the:Survey of Progress,

;ggg—%4é'

~Epployees reported again in September, 1963,
as they have done over the 1ast “three years,
that they had generally experienced diffi-
culty in recruiting the followinz categories-!
of workers: architects, engineers (all klnds)
geologists, mezgorologlsto, paysicians, tech- ..
_Hnlclans, .o

42 - op cit, bage 36
4% ~ op cit, page 26



PART II1

THE ROTIEMATICS CURITCULUM AND CLASSROOM TEACHING

MATHREATICS CURRICULUMN OFPURINGS
Grades T=12

Boys Lycces

The gencral lycee curriculur offerings have been mentioned

earlier and ore set forth on pages 37-41 of this rerort.

tiiddle Class Orades

Tor boys lyééeé;rgrades 7—9.reééif§ 5 periods (40-45 ninutes each)
matheratics inctruction pwr‘week, 3 periods in "arithmetic" and 2
sessions in geonmetry, The syllabus lists the bfferipg_gsES"hours
in "A;ifﬁméfic and Géometry.™ The_gfgdefglﬁérithmetic“ is actually
arithmetic about the first third'éf‘tﬁé”year with the remaining 2/3
of“the“year_dqyoteqqto algebra.

Dw _:Tﬁefaritﬁmetic p?dgraﬁ fér:gradeé 7~9 includes the following:

Tth Class: Arithmetic

Metric system; units of length, area, angd
volume; neasurenents by graduated ruler
and weights of liquids; the rule of three;
. densities; decimals; simplée fractions; cal-
“culations involving time and angles units
of measure; English and Indian money; per-
centages; calculations of simple surfaces
and volumes; "constant" practice in mental
arithmetic, T
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Geometry

"Simple" notions with reasoning and cons

GUiNT gtpuctionsi linesi segments of lines; addd-
tion and subtraction of line segments; angles;
addition and subtraction of angles; bisectors
and perpendiculars; triangles; "conditions for
the identical equality of two triangles.,"

8th Class: Arithnotlé ., .

Review of Class Seven work; prime numbers;
prime factors; proportionsl division; simple
interest; discount; squares and cubes; square ‘
roots; calculations of areas, volumes, - ~densii o,
ties, weights; "use of letters" in simple alge-
ime tie . - . braj. linear equations in one variable; products
with geometrlc representatlon, the forms: (a + b)x
(e +a); (e~ b)) e, (a + b)

gop e

Geome try

Parallels: angle sum in triangle; parallelogram;

rhombuses, and squares; properties of triangles
HEL R S L -(medlans, perpendlcular bisectors .of 81des)

circles; chords and areas of circles; central
i v.:  -..-. and-inscribed angles of circles; circle and,
tangent constructions. ' o ' '

gth Class: Arithmetic

Review of work of Classes  Seven and Eight;
proportion, direc} and inverse; c¢oefficient .
of proportionality. A

Algebra

P031t1ve and negatlve numbers W1th Operatlons
thereon; special producis -. (a + b)(a ~ b);
monomials and polynomials; slgebraic fractionse;
solutions of linear equations in one variable
W1th 31mp1e appllcatlons' grsphs of ¥y = ax and
¥y = ax + b

",,GeOmetry
4
_Ratlos gf two segments,,Thales‘ Theorem4+ with
.appllcatlons- propertles of similar triangles;

44 -~ If 3 or more parsllel lines are cut by two transversals the

segments of the two tramsyersals between parallels are respectively
proportional,



Pythagorean Theorem; regular polygons; cal-

culations of sides of a square; equilateral
triangles and regular hexagbns; right-triangle
trigonometry (sine, cosine, “tangent ratios);
areas of rectangles;: parallelograms and trape-
ziums; streés on practical applications.

Upper Class Grades

The syllabus reads: "In the lowér clasSes pupils have becone

femiliar with maothematics and so in the higher classes the work

should have more rigour. Pupils shouléd now solve problems for

themselves.and discover certein propertiés. The role of the pupil

should be no longer the solution of numerical problems only.

n 45

10th Cless: Algebra

Polynomials (aﬂdltlon and multlpllcatlon)
"noteworthy identitids; parallels: vectors;
rectangular coordinates; gradient of y = a§.+ b
graphs and discussion of y'=-1/x and y = x
Charles? Relation46; first degree equations and
‘inéqualitied in one variable; systems of linear
equations in two variables with graphs and prob-
lems; solution of gquadratic equations in one
variable ("with numerical ;coefficients only")
by completing the sguare,

- Geome txy
Review; symmetry and translation; harmonice divi-
31on, sines, cosines, and ngents of angles 0 =
180%; sine and cogingilaws’ i area- of triangle;
regular polygons; circles - circunference and

© aren; radidn measure; review of area formulas;
"grea of sector of &’ 01rcle. :

11th Classg: :Geometrv

Snoce geometry -~ planes, lines, drfhogonality;
dihedral angles; perpendicular planes; symmetry;

45 -

46

47

op cit, oages 15-16
presuma’biy ‘the vector sum of colllnear vectors or. the qlgebralc
sum of directed segments. 5 5 >

a = b = c apd a =9 + ¢ - 2be cos A,

sine 4 sine B sine C _q9.



.. translation; projections of righ% angle and
. . plane areas; prisns and pyremide ~ lateral
. area and volume: surfaces of cones and cylin-
ders; tangents; volﬁme of a sphere; numerical
exercises, "’ R

"Algebraic Quadratic Equations”

Existence and signs of roots; inequalities;

~"finding two nunmbers given their sum and
product®, applications of graphs to guadratic
func tions.

Trigonometry

or

Periondicity; graphs of circular functions;

functions of rélated angles; vectors - suns
~and projections; sum and product formulas;

half~angle formulas, . e

12%th Class: (Mathemetics Section) : N

_dVectoriGeometrv

Projections; scalars; radical axis and planes;
. _harmonic division; polar symmetry; trenslation
~ and rotation; homothelty; similitude; inversion;
_conic sections, '

Descripntive Geometry

Intersections; parallelism; représentation of
prisms and pyramids; plane sections; change of
plane; rotation of planes; applications to dis-
. tance and angle problens,

Algefré Réview

Polynomialg; division of radicals; irrationals;
linear and quadratic equations and inequalities;
graphs; vdriation ; derivatives; tangents to

curves; applications of derivatives to linear and
quadratic functions in one variable;’ quotientsiof
binomials and trinomials; integration of polyronmials
with drea applications. S

48 - probably finding the "roois" given their sum and product and
" then determining the guadratic equation, : B LT
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_ Trigdnometrv

Sum and product formulas; sclution of simple
trigonometric equations; triangle solutions;
use of tables. —_—

Mechanics

Kinematics; rectilinesar motion; velocity and
‘acceleration; curvilinesr motion; velocity
and acceleration vectors with applications
40 uniform circular motion; simple harmoniec
motion.

Statics

Bguilibrium in a plane, line, circle and sphere;
reaction; friction. R

12t Class: (Bxperimental Sciénces)

"Algebra

First degrec equations and inegualities; 49

sye tems of first degree eguations; derivatives;
tengents and curves with applications; integrals
with area anplications; definition of log x as j Llax
&¢ wcll as the *expowential function as the in- z
verse of the log function.

Trigqnometry

Circular functions; sum and product formulas;
triangle solutions. ' ol

Mechanics
© Redtilinear motion - velocity and acceleration
~diagrams and vectors; curvilinear motion; uniform
‘circular motion; simple harmonic motion,.

The'Syllabusesialso lists mathematics for the "Twelfth Class

(Literay)". The content is:

49 - presunadly in one variable

=13~



Exercises on the syllabus in algedra for 10+th
and 11lth classes; circular functiong -and

“periodicity’ derlvatlve of x% and of a gquotient;
tang'ents to curwves; simple appllcatlons of the
derivative.

In the upper class grades, mathematics is allotted seven
periods per weei;'fOUriin:"algebra" and thfeeAina"geoﬁetry.“
Algebra studies’ aré spread through all:upper class grades, as are
also various notions of geometry -~ plane, solid,'descriptive, vec-
tor and projective. Thére is such a smattering of mention of so
many geometric studies that there ié no. real geometry offered.

4 dash of "numerical trigonometry" 1is found in .grade 10 with
circular functions being studied in grades 11 and.l2. Some czl-
culus notlons are 1ntr0duced under the name of algebra in the 12th
class."We‘also_find some "mechanlcs and_“Statlcs" listed in grade
12 under"mathematics'offerings. 3 ‘ _
W o a

An examination of the following-listed textbooks leads to the
suggestion that a large portion of the progiém‘bfisfuﬂy in mathe~
matics was patterned after them:

Arithndtioue, - Aledbra, et
. Gébmetrle,_Classe de Clnquleme
: des Lycees et Colleges, Sixzicme

bdltlon, lera;:;e Fernand
Nathan, Yaris, 1946.

Lebosse', C. and Hemery, C.

.

Géondtrie dans L'Espace, Classe

de Premiére des Lycdes et Colléges,
Livrairie Fernand Nathan, Programme
1947, Yaris, 1950,

an

“Géomdtrie Plane,-Classe de Seconde
des Lycees et Colleges, Librarie
Fernand Nathan, Programme 1947,
Cinguieme Edi%ion, Paris, 1950.
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" Bracket, F. ¢t Dumarqué, J.:  Algdbre et Cosmographie, Librairie
Delagrave, Paris, 1931. S
‘It.may be that the me thematics courses .set forth in the Minigﬁry
.Szlléﬁuées Weré'appfopfiate a2t the time of the preparat%on of the
programn of studies. And it reflects considerable effort to make fqr
s classical program, which is proper in the-context of_the lyqee’as
it appears to this writer. However, the program appea$3.t0 be f:agf
méiﬁed with little continuity and mathematical structure._‘?he be;uty
of Egb;i&, déspite his errors, was in organization, strqctupe, and;
logic. As méntioned earlier, logic is not offered until theiiééh
grade, whereas the principles of deductive logic are integral to
any mathematigs studies.

,The'gtructure of %he complex number system iércoﬁplételyjlost;
nowhere is the notion of nuﬁbéfs of the form a + bi, where a, b are
aﬁx_reals and.l?'= 5¥,mentioned. Indeed, in convérsihgrwith lycee
maﬁhamatiqsteac@e:é, it was learned that some were of the opinion
- that, if the dis#riminant of the ﬁﬁédratic formﬁla wére negative

then the seqogd_degree polynoﬁial eguation in one variablewﬂéd'ﬁo
solution. | -

There is perhaps too much efforf to get in.too'ﬁﬁny'éOPics

(me chanics, descriptive geometry, statiés, "calbulﬁs“j}“éénséquently
there is not enough “mathematiéé;" Indeéﬁ, caiculué is not a branch
of algebra; the limit is essential.to the study of the differential
aﬁqniﬁtegral caieg}us, yet it~is not: mentioned in the Syllabusesg.
Descriptive geometry, designed primarilj £§£”technical school work

“{such as-the 4fghan Institute of Technology or the proposed Polytech-

PR
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ﬁiqﬁé);”does?ﬂot'havgfg,place;“atwthe,expénse of the Qvefall class~
ical lycee p?ograé,-in‘algeneral liberal curriculum. Mechanics and
s%aticé migﬁt'be-mofe dptly and ably'treatéd in physics. studies,

Finﬁily, within the past decade, modern foundations (Set‘theory)
nave filtered down to the secondary schools and are serving to unify
mathena tic 2l thought, This is probably the time to bring these ideas
iﬂtbl%he‘lycee program,’

Tnough ‘there are three 12th grade mathematics tracks listed in
the Syllsbuses, except for Istiglal LyqeeBO in Kabul, in effect

there is the ore mathematics offering for all students.

Girls Lvcees

The program in mathemutlcs, grades T-12, 1ﬁ the glrls lycees"
ca}ls'fo; 3Jhours "Geonetry“ and 2 hours “Mﬂthematlcs" per week over
thg_;ix;ygng}.tﬁls is the offeflng iﬁ tbe "full lycee" sectlons;

_Tye Sillqbuses does not give any descriptiéns of mathematlcs o
cou;sepcqntent for the'gfull—lycéeuéeétion" éiriéé inqﬁiry androﬁQ
servation ?pvegis that fhé ma£hémé£ics taught.inghe\éirls schoalé-is
a cramped version-of.the ﬂgyé éé#enhhoufé;“ The-lelaﬁuégg does inélude,
1nterest1ngly enough a "Programme of Mathematics for the Haﬁé;—Kéép~
ing Secthn,; whlch termlnatcsléé the éna of’érade 11 |

That program is sketched below:'

IN QLALSS X .

Divieibility by 2, 35 4, 5, 6, 9, 10, and. ll Prime
Numbers, Decomposition of nunbers 1nto their prime
‘factors., Least Common Multiple....

s R e - X A

50 -~ Iatiglel had two sections: Mathematics and Philosophy.
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ALGEBRA:

GEQOMETRY:

ARTTEMETIC:

ALGEBRA’:

GEOMETRY:  °

u o oo
Operation of the Four Simple "Rules" over common

fractions; simplification of fractions.

Rerotition of Algebraie calculations, esueeiclly
application of monomials, Repetition of eguations
of the first degree with one unknown and two un-
knowns. Graphs of ¥y = ax and y = ax + b, Solution
by graph of two equations of the first degree with
two unknowns, Written questions of & functional
nature,

Definitions of lines and geometrical shapes, Paral-
lel lines; circumferences and measurenents (without

‘proof). Calculation of angles along with  their

relative units (Degree, Grade, Radian) and changing
one into the other, Perpendiculars, triangles, etc.
Conditions for the identical "qualities" of two tri-

" .angles., Definitions. Triasngular lines and angles

between 0 ~ 30 -~ 45 ~ 60 and 90 degrees.

IN CLASS XI

' Decinmal fractions; oPefafibn'of the Four simﬁlé

rules. Conversmon of decimal fractions into com-
nmon fractions and vice-versa, Finding the square

roots, Units of length, area and volume, capacity,

Money. The Metric Systen. Pre“aratlon of a table
showing native units of measurements and their for- |
eign equivalents and a table showing conversion of

\“Engllsh reasures " of " the Metrlc System and native

neasures and vice-verss.

) Eqﬁ?fiﬁﬁéldf the second degreé with one unknown.

Discussion of roocts and their graphic representa-
¥ions., Definitioh of "trlangle lines™ and their
use, Solution of right-angled triangle,

'Formulae regardlng surface and volume of & prisn,
“Ma pyranld." Imylementation of thése formulae

through numerous questlons.
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PART IV

THE DARUL MO' ALLAMEINS

GENERAL

BeginningsBl

| The first DMA was establ;shed in 1912 neor the Madrase Shahi
(Royal College) 1n Kabuln_ The main, fﬁnctign of.uhe orlglnal school
Was to traln the Mullahs and Da—Mullahs as teachers.‘ This early
primary teacher trainiﬂg school had three séctlons with an enroll-
ment of 120, and included grades 7-9,‘ The students attended
classes from noon to 4 p.m. &s thelr morﬁlngs were sPent 1n teach-
ing"at"the mOSqueg or in prlvéte_homes; They recelved no salarj
until the reign‘of Amanﬁllah,‘at wﬁ;ch tiﬁe their pay was 40
afgﬁanls per month. . ‘ ‘

‘In 1920 the DMA was moved to‘the area of the Babai-Khodi
Shrine in Kabul where the Taragl Primary School was‘annexed tq_;tﬂ‘
The égrollmenthﬁfﬁyat timéﬂw@swjdb; ;Subjebts taugh% were: o

Persian‘ﬁArlthmetlé, ﬁanéwritgng; Thgglﬁgy;
History, Educatlon, Drawlng, %fébid aﬁd:ﬁports.
Arabic and Sports were ta;ght by-éggaan Bad;i;.an Egyptian, the

first known foreign DMA teacher.

51 ~ Most of this section is based on conversations with Mr. Ghulam
Mujr.ddidi, Dean of Kabul University's Faculty of Letters, as
well as a brief history (in Persian) of the DMA's by Mr. Mujuddidi.
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The ea;lyrﬁMA gradustes were not reqnired to enter the
teachlng reanks., However, in 1923, Wasfi Beg, the Turkish advisor
to the MlﬂlSteTAOf Educatlon, proposed that future graduates be
requiretho enter the teaching profession to meet the demands of
that d-ec.e.de. Dhe same &ear witnessed the inclusion of the Quzat
Maktab (School of Judges) in the DMA.

In 1924 the enrollment was only 40, of whom 9 were failed -by
year's end. Twenty enrollees were boardiné students, the first
such in the DMA; three years later 154 of the 295 students were
boarders, LAlso, in 1924 there were two foreigners, an Indl;n.and
an Bgyptian, teachlng in the school (Abdul Uahld and Mah‘mud Nadim),

As in the case of the other schools of the natlon, the "DMA
was closed for about two years dufiné.the "Time:of'Troubles“,
1929~1930,

In 1935 only 13 students graduated' further, there were no
boarding students at that ‘time . VV -

'Tne first emergency teachers training progran (Mustahjala)

‘was ‘organized .in 1939, offering one yeer?s_treining only at the
Tth grade level., 0f 378 students enrolled in thie:special progranm,
362 vere gradusted.

At the suggestion ofitsTurkish.Director,.Ramzeeﬂlngol,_thel_
DMA was re-organized'in 1939 and was re-located 2t Paghman, about
25 km. southwest of Kabul, There, boarding facilities were pro-
vidéd a2t the Behar Hotel. The school was organized into;tnomu
sections, primary and secon@apy,land‘gra§e-10 was e@deg. The

primary section received two years training (grades 7-8) and
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the secondary four years training:(grgﬁes 7—10), At that time
the total: DMA enrollment was }10. | | |

i year later the secondary sectlon was moved to Kﬁbul énd in
1942 both sections located. a2t the present Kabul DMA 31te in the
Kart-i-Char section of the. city. _Also?vsgmestgr examinatlons,Kwhich
had been part of the overall pTogram‘from its incept;op; Were‘elgﬁ*
inated. 4t the same time the sgpqndagy section was‘diyidéd intbltwo
divisions,'scienoe.aqd socio;pgyi(gocial studies), |

In 1942-the offerings were: | o S RN

_ Science Section:
‘Arithmetic- Physics; Chemistry; S0ciology;s

igriculture; Pashto’ Bnglishj; Psychology;
and Methods of Teaching,

Social Sfudies Section:

- Historys Geography; Psychology, Pedagogys . .
Methods of Teaching; Logics Phllosophy,
Socioclogy; Pashto;. and EBnglish.

In 1941 the eleventh grade was ‘added followed by the twelfth

grade in 1942; Dﬁfing:this‘tiﬁé'the Principal was Dr. Anwar who had .

boon ‘traingd in the United Statés of hmevica, The staff included. 8
Indian teachers and 28 Afghan tsachers.. There were three sectionst

science, social studies, and vocational.

Presentmbﬂﬁ's

The Datul Mo'Allameins are four in'pumber and are located in -

Kabul, Kandéhar}.Jalalabad; and Herat. . Their main-function remains .
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that of preparing primary school tgache;s.(gradé; 1-6)§”és such, -
they are under the direction of  the Présidentlof'VOCational Edu-
cation,‘ Seﬁéfél'éther middle and primafy schooilteéchgrlﬁraining-
institutions exist52 but are'not covered in this éfudy. The DMA's . ..
include grgaeé’7412JQXCept the one in Kabul which has grades 10-12

53

only. A contiguous middle school (Ibn Sina) rrovides the 7=-9°
class training for -the students of the Fabul DMA.94

Enrollments in the DMA's, with teaching languagé; during

September-December 1964 were reported as follws:

Grades @ Teaching.
'7-9 . -10-12 . _Lagguage
Iic;reit B 385 . - . 88. Darlrﬁ_..
Jalalabad 501 189 Pashto i
"Kabul o 3 — 480 .  Darri
Kandshar 428 98 Pash o

Only male students matriculate at‘theibMA‘s;:
The .Jalalabad and Kan@aha;ﬂschooié have a 3-months vacation .
during'the'summer;_Kabul and ﬁerat vaéafion”ffom December to Marqhﬂbl
411 schools have boarding facilities and the student bodies_,

are drawn from rural areas of the country. The living quarters for

52 - The Academy of Teacher Training for primary school teachers) ang
the Higher Teachers' College (for middle school teachers),
53 - A1l -DHMA's have included the twelf%h‘gradé'since 1942,
54 - Ibn Sina also &cts as a feeder school for the Afghan Institute
© 'of Technology and the Kabul Vocational Agriculture School,
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students. are very crowded at- the DMA's and jhngenq;a;,cleanl;ness‘
of the facilities and the students compare unfavorably with the
better sanitary and hygienic conditions which were_obseryed ip the
German-supported technicums and industrial sqhodl intKabul, Kan-
dahar and Khos t. -

-A11 DHMA's have superimposed an ENTEP .center which tends ﬁo
further over-crowd. The DMA in Jalalabad operates under the sane
sdministration as does the Nangasher Lycee ip Jalalabad. .

Attendance, examinations, grading and disiissal are,garrigd
on in about the same manner as in the lycees. Likewise, the
salary schedulé_é#d:complemenf of fersonﬂel are similay along
with physical quilities aﬁé.ciassroqqs. Better chélkboafds'are
in use in the DEA‘s‘than in’most lycees; these are.;sgally painted,
smooth concreteﬁﬂ'_: | - |

In the matter of libraries and‘lgboratories tgere_exist, in
general, considerably better facilities than in gos# lycees, In
the Kabul and Kandahar BMA's, weéll-Kept snd regularly-used
phyéiéél and biclogical laboratories exist with close supervision
provided by science specizlists of ‘the Institute of Education,
The Kandahar DMA ‘library was the best school library seén during

this stuay.

Y
ol

THE CURRICULUN "~
"Iﬁ‘general,:the'grédé 7-9 curriculum o6fféring is the same as
for the 7-9 classes in the lycees., The affiliate of the Kabul DMA,
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Ibn Sina, has been the scene of some extensive qﬁr;iculum work and
experimentation in middié.grade science which progrém:differs from
the prescribed 7-9 grade program for the lycees. Curriculum offer- .
ings which were in effect in the Kabul DMA for classes 10-12 are
listed below. This program is followed in the gthéf bMA's with some ;'

local modifications:

SUBJECT CLASS HQURS PER WEEK

10th Class
(A1l sections)

Biology

Algebra

Geometry

Persian

Pashto

Engliish

Art

Handwriting

Health

Practical Arts and Agriculture
Theology

History and Geography
Introduction to Education

(plus 2 1labd.)

' 9plus 2 lab.)

WOV R v o o s s VB Oy

-11th Clase

(411 sections) 7 o

Chemistry
Géometry
Algebra
 Persian .. .
Social Studies
Pashto- -

~ English

TArt T

. Hapdwriting
‘Health -
Agriculture
Theology
Foundationg of Hducation

. (Piﬁ§'2 lab.)

(pius é lab. )

(plus 2 lab,) .

VIR VR MW WA W o
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-+ 12%h Class
(Faculty Section)

Physiecs
Barth Science
Trigononetry -
Algebra
Gedmetry and Calculus
World History
Afghan History and Geography
Persian
Pasghto
English
Logic
Theology
* Hours to be changed March 1965

.JLplus 2 lab.)

(plus 2 lab.)¥w

R R R RO R R RIS I Sy,

{Primary Teacher Section}
Physics (plus 2 1ab,)
Barth Science
Mathematics Heview
Modern Afghan History and Geog,
Persian :
Pashto
English
Methods and Material Preparation
{omnunity Education
Supervised Student Tecching
Seminar

WV oM e

(plus 1 lab,)

K
IR IR S BN\ IRV H

Neoteworthy is the science oﬁférinQSAOf biology, chewmistry,
and physics by grade, namely éhe iOth; lltﬁ, and 12th, respectively,
as well as spéCific;proéiéioﬁ for laboratory work., Further, as
indicated by the program outiine, at the end of grade éleven, the
students are sectioned into either a "Faculty" or "Primary Teacher"
section. The'Fédﬁltyisec%ion graduates are then prepared for ad-
nission to the university or to the Higher Teachers‘Cbllegé; which
iz presently é‘é4yeér séhoolffor preparation of middle class teach-
ers. The Primary Teacher seétion, as indicated by the"p?ofessional
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educational courses, is ‘prepared to go directly.into primary
teaching upon twelfih gréde graduétioﬁ. |

The 10-12 DMA program contains no provision for physical
- education, which Surprises a bity it is no wonder however in
view of such a heavy-clgss—hour load for ;tudenfé..iThe numerous
subjects andkéiﬁsé—hour; éfé désiéned fﬁ acébmmodé%e the "no-
'phomework" pOllCV Wthh is general throughout 211 schools.

The mdthem tlcs offering 1is substantlal parallellng that
for the lycee except in thé éase‘of.thé.Prlmary Teacher Sectlon

of the 12th class.

MATEEMATICS TBACHING

There were ‘seventeen DMA teachers of mathematics -at the time
of the'visits; seven were native Pashto speakers and ten Darri.

Their medien age was 28 with the following educatidﬁal background:

Master of Arts P |
{(Lttained at Teachers College,
Columbia University)

4 yagrs faculty ... i et ames D
“(Paculty of Sticnce:€raduates-3 '
in 5th year of Faculty of
Medicine -1
Faculty of “grlculture : -1)
3 yoars faculty ‘.....................w.....l
{in. 16th year of Faculty of -
Education)
2 years FACULEY 4 verre e eaa?
(in 3rd year of Faculity of
Science -2 )
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12th grade'graduafé”,:._;..';;;3._°,¥..:..;{...5
(13th year of winter Institute,
Faculty of Bducdtion - 1}

11¥h grade Eradutte ..., ..o v ibeneeninansl
Hnrolled in Faculty of BAUGAtION .ooinsivenstoil
(yearxunspeciﬁie@)

Znrolied in Faculty of Med1c1ne B |
(year unspecified) 2 EPE

Thus, only four of the seventeen have attained the minimum mathematics

training_whic% is deemed necessary_for lycee or DHMA mathematicg
teachers. |

Eigh+t of the teachers reported 16 or more mathematicé class
hours taught per week; the range of class periods in mathematics
for the DHA teachers was from 6 to 36 hours. As suggested by the
educationzl breakdown, 4 were students with no official rank. The

13khoidihg-dffiaial rank were distributed as follows:

Official Rank - Nunmber
& 2
. 7 - . 4
B 4
9 1
10 2

With a madian official rank of 8, th@Amédian basic monthly salary
was afs 1500,

The four "student" part ~time teachers (all at the Kabul DMA)

were teaching mathematics for the first time, The 1% regular

teachers had lycee/DMA/middle school mathematlcs teachlng exXper=

..............

ience ag follows:

L



Tears Experience Numbexr
12

10
8

7
6
4
5

Beginning

N RO H NN R

Other subjects taught included: physics (4); psychology (1);
agriculture (1); biology (1); methods of teaching (1); Darri (2);
Pashto (3}; 1lettering or drawing (4); English (1); and social
studies (1), Two of the mathematics teachers are DMA principals.

The attitudes of the regular mathematics teachers at both
Kandahar and Kabul scemed guite positive., This was reflected
especially in the classroom tesching a2t Kandahar, where the
tezachers observed seemed to invite class participation and appeaf—
ed to be better prepared for their class presentation than in the
average lycee.

The mathematics textboeck situation is the sawe as in the
lycees -~ some limited texts for grades T-~83; none for grades 9-12.
The result, of course, is dependence upon transcribing date from

the teacher!s notebook to the student's notebook,
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SCHUGOL'S IFFCRMATION PaPR

Tear Class School's Nanme Father's Name Name
REMARKS | BRandha3ag [Pxsminations during year SUBJECTS
Yearlyg = oo 6 mo 3 mo
Resulisl ) - ‘
) ﬁxams'@f both Exams | Exams
Holy Xoran
) Theoclogy
Pashto
3 Pergsian
’ Mathema tics
Geometry
History
Geography

Gen, Knowlge.

Drwg. & Ptg.

Calligraphy

Sewing

Conduct

Sports

Total

No. Student's
in class

Degree .

Present L

Absent

-

I11

ot
o+
D
o]
u
»

with Perm.

Teacher's
Signature

Beazdmaster's
Sigrnature

FParents' or
Guardian's
Signature

Copy of Report Card
in Use Decenber 1964

EXHIBIT NUMBER 4
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PART V
RECOMMENDATIONS

'Tis hard; but with & will there is a way. Catullus

MATHEMATICS CURRICULUM REVISION
Grades T~12

A-neteiled outline of the necommendedllycee mafhematics
currlculum for grades 7 12 is shown in eﬁnenéinﬁnnmber 2 of
_this report. Arief summary of tne outline followser

For all grades several notione are present throuéhout-;
nnlty of mcthematlcs through modern set foundat10n3°'1nterplay of
geometrlc and algebralc notions; emnha31e on manhematlcal struct—
.ure and axlomatlc proof' student 1nqu1ry) through both 1nductive .
Land deductlve approaches- and approprlate applleatlons of the
coneepts and relatlons whlch are 1ntroduced. |

.In pentlcular, the grnde seven content stnesses the nevelop—
ment of the get of real numbers (netural numbers to 1ntegens‘to
_rationels to irratlonals to reals) W1th‘work in therconcepts of
measure end intuinive plane Euclleean geemetry as treeted in &
.?e;nt eef context. Llnear equatlons nn ene‘vanleble ere.lntne-

duced through the work in number sets, Dependent upon the devel-

oping currlculum for grades 1 6, the introductorv set notlons of

grade seven nay be modlfied to account for thezr 1ntroduct10n
w89



in the lower grades.

In grade eight, the emphasis is on introductory algebraic
notions with applications, the fundamentals of logic and nathe-
matical nnoof (aléebraic), pol&noniale, aﬁ& grephical solutions
of linear equations in two variables.

For the ninth class, the“neconnendation calls for emphasis
on algebraic notions* systems of equations; fractions; ratio;
proportion, oand veriation; radicals; quadratic equations; and
inequalities. Geometric relations and graphing techniques are
employe@ throvghout. Algedbra isﬁnnesented aela deiuctive‘system.

Emphasis for the tenth clase is en fonmel moéern plane Eueiian
ean geometry but with sone eolld end coordlnate geometry 1ncluded
e}ong wlth oentlnued par.llellné aléebralc notions, In the tradl—
tien of thevliheral ants, the deductlve.structure in mathenetiee'
ie stneseede | |

in the eleventh ciass,.the'main topics are in matrix algebnel
and relftlons and funct10ns~ pol&nemlal expenential. loéarithmie,
and 01rcular (trlgonometrlc)'W1th attentlon glven to proof by the‘

Ax1em of Flnlte Mathematlcal Inductlon, the Blnomlel Theorem and
an algebraic treatment of arithmetlerand geonetrie eerles,

| Concern 1n‘the tnelfth ciase prognem recomnendatlon is for
enalytlc éeozetry, treatment of the ccmnlez pumbers ae onaened‘neirs
with thelr geometrlc and trlgonemetrlc representattons- fundamental
Werk in theory of equetlons‘ the algebra of fnnctlons- end an 1ntro-

duction to analysis with con81derable Work in 11m1tse
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Such a program would more than adequately prepare a student
for 301ent¢flc, mathematlcel or englneerlng studles, and at fhe
same time offers. a liberal.viewlof mathematics_in the tredition
of the lycee. Mastery‘of the pregram.will prepare the student to
enter_the nost difficult of firsf-jeaf calculuslcourees at.the ”
university level, |

This eurriculum_recoﬁmepdationwes prepared in thellight of
‘ develepments inAsecondary_aeg und?:gradué#e éurf;cula as profosed
;in other perts of the worle reepecially in the eommun£ty of nations
_assoc1ated in the OEEC which stretches from the North Sea to the
Neer Eest, The program was planned for a 30 32 week school year
with 5~7 élass meetings perweek'piedleand.epper c;assee,_;eSP.

Maeterf and undefstanding of such.a pfograﬁ reqeiees, ipso facto,
regular home assignments, properly trained and enthusiasticvteachers,
and well-prepared texts.

It is further recoummended that such & new curriculum be tried
on an eifefimenfal basis, commencing in Sepﬁembef 1965,5and"then
impiemented.ene yeAr at a tiﬁe in all iyeees beginning in Séptember
 1966. ‘In the eveﬁt fhet“e ﬁdltintrack-éroéram is considéred which
might specify varylng nathematics offerings perhaps with differing
numbers of class hours or with fewer years in mathematlcs, appro-
priate modifieatioﬁe of this program seem.feaeible. For instance,
if there existed something in the way of “literery" and "mathematics-
scienee"'tracks then.fhe student in the "literary proéreﬁ“‘éight take
mathematics through grade eleven; this proposed program, if followed
A".fhfough grade;eleveﬁ'eﬁiy,?ﬁbuldfeéillgéfemote'e“iibe;ai'vieﬁ“ef
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mathematiral structure and elegance.

ﬂo atterpt is made to 1nc1ude "cglculus" in the program of
studies.‘_lnéecd the present Ministry syllabus calls for "calculus®
as a part of the algebra studies in grade twelve; but this is a
very superficial touching upon several gsimple notions in derlva?
tivgs andlintegrals with no nrovision for an_underéténdirg of thea
limir; On two counts, calculus topics are omitted iﬁ the pr&posed
outline: (1)-it is‘rot essential to a liberal lycee/DM4 preparation;
ﬁnd {2) the preéent and immediate futuré educational sténdards ¢f the
country indicaté a practical need for consiaérably more'attenfion to
studles in arlthmeﬁlc; algebra, and geometry before students are
prepared to move into the erea of analysis at the secondary school

level.

LYCEE MATHEMATICS TEACEER PREPARATION

_hs cited earlier, there is an urgent need for a clearly defined
program of teacher preparation, No less authority than the UNESCO

Bdueational Planning Mission (the so-called Sleight Report) asserts:

Teachers in the upper grades of lycee
classes should... be university graduates or
or at least should have conmnpleted satis~
factorily three years of post-secondary
school study in the subject they are en-
gaged to teach.

1t is thereby recommended that the Royal Ministry of Education

J:_Sleight, G.Ee, et al: A Survey of REducation Within The Framework
"of Sccial and Bcononmic Develonment in Afghanistan, UNESCO Bduc.
Plan, Hission, February 1962, page 73,
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and the authorities of Kabul Univef?ity hesten to define respon-
sibility, goals, and curricﬁlﬁﬁ-for:such a teacher preparation
programlléading to the bacheléf's'degéee. Suéh é“program'of studies
for teachors of lycee mathematics, it is suggested, should include:.
fun&agentéls of 10@&0 and set theofyj
differeﬁtial énd.integral‘calcuius fhrough infinite
serics, Taylor's Formula.with integral remginder,
approximations, and improper and multiple integralsj; .
abstract algebra;
modérn_geometry;

mathematical probability and statistics through the
vehicle of the calsulus;

dif ferential eguations, including techniques of soluttos
by the Laplace transforn;

‘methods of teaching mathematice; and
" ‘practice teaching.
Other cdﬁrsés which'mighf'be of fered and which are-of.particulaylvaige
in te;chihé ma thematics aré: n
o : tHedry'of"eqﬁations;
nunber fhéory;-aﬂd
‘nistory and foundations of mathematics.

B

Such a program might well be offered with a'mathemaficéiph§8i6%
specialization and should be geared toward graduating a minimum of
20-30 candidates per year for the ten-year period 1969-1979.

. IN-SERVICE EDUCATION

~ In ordex to upgrade,éﬁe,comgeﬁeﬁéedofithé present :Iycee methe-
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matics teachers, as well as to. prepare them to teach the developing
curriculun, it is recommended that the Ministrybof Edqcation{bendi
every effort to support the in-service .programs and teacher insfitu-_ ..
tues that have been proposed through the Institute of Education,
naﬁely, the vyearly.workshops and proposed summer and winter 9-week
mathematic s—science institutes. The .Sleight Report cited as one

of its-re§0ﬁmenaations "more direcfly-uféed by the feachers themn-
gselves” -

The more effective training of teachers and _an
asccelerated program of in-service training.

ZEXTEBOCE PREFPARATION

o

Not only is thére éfpfessing neéélfér éoﬁe texts in grades 9-12,
but there 2ppears to be 2 need for be%fe; texts in grédes T and 8.
'ﬁafﬁifﬁ;tﬂﬁding, it is reconnended fhaé téxtbooks,:d¥awn up'iﬂ
accordance with the afore-mentioned curriéuium fécémmendatioﬁ,Tbe:
prepared at the rate of one class per yeér, to'impiement‘the evolving
Trogran of_studies. Such implementgtién éoﬁld“begin ét either the
Tth or 9th class leével, ﬁreféfabiy at the seventh grade level to ac-
commodaté the newer epproach; but at_thg 9th class level if it.is
judggd expedient textbook—wige.se

A1l ?extbqok preparation, present and future, should be care-

fully coordinated through responsible Ministry officials to obviate

waste of cffort and sub-standeard publications. PFurther, just as in

51.—~ 8leight; G.F., et al: "ibid, page 32. Cd :

52 - The Ministry Mathematics Curriculum Sub-Committee, in November 1964,
reconnended new curriculum and .fexts be inplemented beginning with
the 7th class (and at the 1lst grade level in the elementary échools).
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the case of curriculum planning, close coordination nust be main-
tained with the responsible authorities in primary curriculum devel-

opment as well as with the program at the University.

REVISION OF THE SYLLABUSES

It is rcecommended that considered attention be given to the
overall 1ycee pregram with a general view toward cutting down on
the number of subjects studied and a particular view to elininating
"logic" andrincluding it in the mathenatics offering at the 8th
class level, Further, that the mathematics courses be listed
gimply 28 "mathematics™, and that the "full-lycee sections" of the
girls schools be allowed the same number of hours (7) in mathematics
as is presently granted the boys in the upper classes.

If the various "sections", such as "Housekeeping", "Women's
Teacher Tfaining", etc., do not exist, then these entries should
be either wemoved from the Syllabuses or sﬁch sections created.
In the case of the "Women's Teacher Trazining Section" listed for
- Girls Lycees, it is recommended that such sections be azctivated with
vigour; if this be done, it is further suggested that the maothematics
requirement be the same for this section as for the "full lycee"

section,

COORDINATION

Curriculum revision and textbook vreparation, especially for

-
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the upper'clasées 6f the lycee and DMA, should be cbordinated with

parallel curriculum work and teﬁtbook'writing in the school sciences.

It is particularly ﬁeceséafy to havé & close Workiﬁg liaison between
the mathenatics and physics specislists of the Ministry and dbilateral

and multilateral agencies serving the Ministry.

~96-



ROAD CHART - page 1

_FROM - T0 § DISTANCE | TIME GES | LODGING ROAD CONDITION.
; ?
KABUL Charikar ? 43 mi, | 45 win. % paved - good.
; %
Salang Tunnel 37 mi, ¢ 1 hr., 10 min. paved - mountainous; good.
Doshkii _ ; 43 mi. 3 1 hr. 30 min, X paved road erttis at Doshi.,
Pul-i-Kmmri 30 mi. § 1 hre 10 min. X fair improved rock and gravel.
Baghlan | 24 mi, 40 min, X half paved; half rock and
: gravel.
Aliabad ? 31 mi, 45 min, mostly paved.
Ehanabad ; 17 mi. 40 min.: X R
Tal-n-Gan ? 32 mi. 1 hr. X e
Mashad (Kishim) | 44 mi, § R hr. very poor st
Sabmgi~Bshar 41mi., | 2 br., 10 min. st
Faizabad f 33 mi, | 1 hre 30 min.| X poor w3 levels off 10-12 mi,
: i cutside of Fgizebad; along
: Kok~cha River§ scenic,
KHANABAD Kunduz 1 18 mi. E 40 min. X fair flat, improved rock and
S i gravel.
Qasil Qalah : 42 mi. f 50 min. X paved - gond.
|
KUNDUZ Tashkurgan ? 80 mi. | & hr. X ferry outside of Kunduz;
: i : . .
Mazar~i-Sharif ' 39 mi, . 1 hr. 10 @min.: X fair desert; no roadway; poor.
g Improvey rpsk and gravels
Balkh 14 mi. R5 min.; improved rock and gravel,

76

383688 Mountainous or hilly;

unimproved, rock; single-~lane.
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ROAD CHART - page 2

FROM 2 0 DISTANCE PIME GAS LODGING ROAD CONDITIONS
i ! ‘
i : { . . .
XUNDUZ ‘Ag Chah 12 mi. 20 min.| X improved rock and gravel,
(cont'd) Shibargan 34 mi. 1 hr. 20 min.| X fair n " " "
Qndkhui 46 mi. 2 hr. 30 min,} X desert; unimproved;
; sandy; ruts; very poor.
Daulatabad (Maimana) 50 mi, 3 hr, n n
i i n n "
éMaimana 41 mi. | 1 hr., 30 min.} X faif improved rock and gravel.
i
TASHKURGANHazrat Sultan §24 mi. 1 hr. " " " "
: i
?Haibak (Szmangan) 218 mi, 40 min. n " " "
'Puj-i-Khunri 55 mi. 2 hr. 10 min.| X " " n n
|
XABUL . ;Sarobi 252 ni, 1 hr, 5 min, paved-mountainous; good.
‘Jalalabad 63 mi. 1 hr, 15 nin. fair paved - good.
_ : !
JALALABADEKhama 25 mi. 40 mi., new bridge shortens dis~
; tance to only a few miles;
; i 0ld road hilly; rocky sur-
5 ; face; cross river on ferry
: near Khama.
JALALABAD !Laghman 119 mi. 40 mi,. very poor; unimproved;
: rocky.
)
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ROAD CHART - page 3

FROM T0 DIS TANCE TIME GAS LODGING ROLAD CONDITION
JALALABAD | Ghazni 94 mi. 2 hr. 1% min. X paved, 40 mi.; improved
gravel, 50 miles.

fardes 51 mi, 3 hr, 10 min. X fair poor; unimproved; rocky
and hilly.

Khost 76 mi. % hr. 15 min. X poor; unimproved mountain
road; single lane in many
places.

GALRDEZ Kabul 87 mi. 3 hr. 10 nin. X good improved rock and gravel.
KANDAHAR Girishk 74 mi. 1 hr. 40 min. X paved - good; occagional
detourss..

Dilaran 76 mi. 1 hr. 35 min, X " " "

"
Farah 84 mi. 2 hr. 40 min. X poor desert:; unimproved roads

and trails,



II.

I1I.

IV,

VI,

PROPOSED LYCEE -MATHEMATICS CURRICULUM

Grades T-12

7th Class {30~32 weeks)

Introduction to sets with operations; sets of numbers; geometric

point sets. (3 weeks)

. Development of the set of natural numbers - historical systems’

of numeration relating présent Afghan base ten numerals to
Western; axioms; opeérations; interpolation;_square and cube roéts;
solution of simple‘iinéé&neéuétions; éraphs; word problems. -

(4 weeks) | |

Development ‘of thé setfof-integeré‘f”motivated through equations
and perceptive eXam?lés étdﬁﬂés £eﬁp§rature, ipdebtedness;"same
approabh as in developing fﬁe set‘of natgral nunbers. (4 Weeks)'
Development of  the Sef o%ﬁrafibnél.nﬁﬁbefs —isame~approach ag in
developing the set"of:integéfs; ‘(4 ?éeks)
GeometricﬂPOints:relafed éswfﬁe rétionals - on the line; density
of rationals; gédmétfib consérﬁcfi;ns;:peypep@icularrbisectcrs:
the square;:diagonal‘bf é équar§; rgcfangle; tr;angle,-given 57
aides; pictorial drawing.ofﬂéubié“ﬁﬁit of measure. (2 Weeks)‘”d
Development of the set of irrational numbers and fhe real numbers -
historical (Pythagorean's discovequofl'Jgﬁ)g”cgﬁpi;%enéssfoﬁ )

number line; properties of the equality relation; axioms for

APPENDIX NUMBER 2



VII,

VIII.

IX.

IT1.

Lo

paral}gl lines in the plane; plane triangle angle sum, by_stu@ent

addition and multiplication properties of the real numbers;
cperatioﬁs; apﬁiications te graphs and solutions of linear
equations in one variable. (4'Weéks)_

Decimals - rationals; irrationals; arithmetic of repeating

decimals; agpplications to percentage, bar graphs,Jcircle graphs,

profit and loss, intenesih. (4 weeks)

Keasurement ~ concept of linear measure developed through student

experimentaetion leading to the meiric system; time; areas of rec-

tangle, square, parasllelogram, triangle, trapezium; money;. volunme

of cube, rectangular_paralleiépiped, right circular cylinder,

right circular cone; degree of error and computations with approxi-

mate and exact numbers; applications with emphasis on problems in

the sciences and the_metric'sysfeﬁ;‘ (4 weeks)

Intuitive plane. geometry - point set‘apprdaCh to properties of

P

experimentation; properties of the paréllélogram, rectangle, .

gquare, trapezium,. rhonbus; 'properties of the right triangle;. the

circle - diameter, radius, circumference, arc; intersection of.
line with circle and é¢irecle with circle, treated as point sets.

t

(3 weeks)

-

8th Class (350-32 weeks). . . 7.- ‘¢ -

Review of 7th class concepts. (3 weeks)
Algebraic terme and conventions - variable, constant, replacement

set, solution set; symbols for operations; cosfficient, exponent,

ii

.

L3
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I1I.

iv.

Vi,

base, power; ordsr of opefations convention; grouping symbols;

factoring; substitution; formulae; with applications in plane and

solid geometry;'simple:inpgrest, distance, force, SPQeq, and
saféty. (2 Weeks)

Logic ~ basic notions of symbolic logic; "or", "and", "not",
"implies™; drect statemént,-cdnveréé;Iinvérse, and converse of the

inverse; logical equivalence through truth tables} qdantifiérs:"'

*ﬁbne, some,‘éli;'hegations; applibafioﬁs to statements and state-

ment forms; role of 10gfb in the study of ‘wathematics, (4 weeks)

Mathematical proof - characterization of & mathematical system:

undefined elements, definitions, axioms, logic, theorems; proofs

C0f3 (b 4 o) a =~ ba + caj a * b+ = (b +e) + éﬁ'oriéihéiof

tern®algebra™ = Muhammad ibn Musa sl-Khowarizmi's work; indirect

type ?rdofs} simple number theory problems; irrationality of QZ

.end. 1 + ﬂré_; miscellgpeg@s:type,proofsrof"some.algebraic proper-

ties of the set of real numbers. (7 weeks)

Review of solution.of linear eguations-in.one variable with word..

problems - numper,;profiy and-loss, distance/time/rate, agkes
equivalent equations. (3 weeks)- I
Polynomials ~ definition; operations;zexﬁOnents; using grouping
symbols; products in equations; clesure:or nonclosure under the

fundamental operations; evolution of.signs and symbols; specisl

products and factors. (8 weeks)

iii
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VII.

Graphing linear equations in 2 variahles - coordinate systems;
relation ang function defined as sets; slope of liné; form y =
nx + b; general Torms and standard fbrms; giaphs of some simple

non-linear relations and functions. (5 weeks) -

9th Class (30-32 weeks)
Review of 8%th class concepfs, (4 weeks)
Systems of linear eguations - gepmetric_possipi;ities; graphing
and finding the solution set by graphing; algebraic technigues

of .solution; forming a linear equation - given a point and the

-~ 8lope or given two distinct points; applications. (4 weeks)

i11,

Iv.

Fractions ~ fractions and rational numbers; equivalent fractioans;

r~

.ocperaticns; simplification; fractions of the form ax + 77 ;
- gERS by

dx +_I
ey
a1 = & and its application to gimplifying and apefating on real
number fractions. (4 weeks) -
Equations with regl number fractions ~ lowest common denominator

dnd lowest common multiple; solutions; applications to number.

interest, motion, work, and mixture probl:ng with emphasis on

1) specifying the replacemeént set; . 2) estimating the result; ..
' 3) Verifying the result. (41weeks)-“

Ratio; proportion, and variation, geometric and ‘algebraicé .

definitions of ratio and proportion;.dividing a segment into

propertional segments by geometric comnstruction; solving propor-

tions by algebraic techniques{(rule of three); proportional

iv

Ll
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VI.

Vii. .

VIII.

divlsion; direct_ano inveree proportion; veriation - direct,
inverse, as square; flndlngconutqnt.of preportlonallry; epplica-
tion with emphasis on the scienoee. (3 weeks)

Radicals - properties of:rational exponents; flndrng.eqnares and
square roots_by pable; graph of y o= x?; stueent constrncplon of

tables of cubes and cube roots to 2- place accuracy, definitions

and theorems for operations on radleels. (5 Weeks)

Quadratic equations - general form; solutlon of speclal types,

graphs; student proof of theorem: ab = O@ a = OV b =

_\Iu

solution by factoring and completing the square; derivation of
the guadratic formula stressing the generality of the formula

and the meaning of‘"exactly two roots"; extension of the real

'”number system to the complex number system through the deflnltlon

.2 ' 2
i = =1; nature of roots through examlnatlon of (b - 4ae)' form—

y

1ng a quadratle equatlon, glven the roots' applloatlons to area;

m_dlstance/tlme/rate, trlangle, and number problems, hlstorlcal

‘rsketch of the development of quadratles. (4 weeks)

Inequalltles - definition; ax1oms of order for the set of real
nunbers; order property theorems; graphs of inequalities and
systems of ;nequelities, absolute value, applications to

economics and the sciences. (4 weeks)

~ 10th Class (30~32 weeks)

Logical thinking in géometridé studies; réview of characteristics
of a mathematical structuré through 9th class algébraic notions;

N
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VII.

VIII.

IX,

for a paralielogram. .(4 weeks)

hfﬁfming hypbtﬁeses{-¥he syllogism and deductive'inference;

ghainis énd:ﬁfﬁdf} (4 Weeké)

Parallel lines — deductive study as point sets: defihitibﬁé;
formal propértiés} angles associated wifh.paféllel linéé;
?éééilel fin;s in sﬁace; Sﬂénof agglés'of triénélé ?fod%f.
éiégrio£.ahdlintériof-aﬁglgé_' (j wéeks)

Algebraicheviéw of equéfioﬁs.and-éxponénts;. (irweeky

S . S . S o o L
ndirect methods of proof - reductio ad absurdum; by elimination;

converse of the inverse. (3 weeks)

vAléeb?aic fefiéw of fadicals. (1 Week)

J

Pormal geomet}ié propertiés of quadriiéterals as poiﬁt séfs;
formal properties of 3 oxr more parailél lineslin the plaﬁe;

geometric construction and proof for division of a segment and

G : Lot i o P

Inductive geometric reasoning - the 30 - 60 and 45 - 90°

triangles; angies formed bj‘iﬂterseéfions of cireles with secants
: e . :

and tangents; faulty inductive reasoning; areas and volmmes of 3

dimensional point sels and irreguler geomeiric point sets;

induéfive énd deduéfiﬁé‘thougﬁt cdmpafed; (4 waeks)

Review of grdfhiﬁg in 2 - 3 dimensions and formula solviag.
(1 week)

Lonzi+  necessary and sufficient condiftions -~ locus in 2 and 3

dimensions;- intersection of conlcs;.graphic representation of -

Ciconkos; methods of proving-arlocwsﬁxﬂ(B weeksl

&



XI.

XII.

XITI,

‘II.

- Geometric ratio, and proportion - triangles; similar triangles;

similar: polygons; line segments; consjruction of a mean propor-
tional}mconst:uction:onrthe number line of ‘43-;:~-4§', 42 + 1,

4;{Eigformal proof of the Pythagorean Theorem and its converse;

.econgruence treated as a special case of siﬁilarity with k = 1.

.(3 Weeks)

Algebraic revigg,of PTOPOrtiQP and review of radicals. (1 Week)
Circle measure - regular polygons; inscribing and cichmsoribing
regular pmlygons; divisiop of a line_segment into extrenms and =
mean ratios; regular.polygogs and circlg area; numerical_compqta—
tion-of.p@,_ (2 weeks)
Trigonometry,of‘ﬁhe right tpiangleﬁ— review of similgr triangle
and.right;triangle_propertiesi sing}.cosing and tangent ratiqg;(
use qf,tables with interpolation;4applicaﬁ;onquf patiqsltq_
problems of navigatipn,;iqdi:eqt‘measure, fprqes - qpmponehtsﬁ

and velocity,. (2.ﬁgeks)

"11th Class (30“4L32:W6é25)

Reviéw of the real number éystém:éﬁd‘its ﬁfoperties;'treatment‘of
functions as ordered paifs;'graphs.Sf‘félafions and functions; °

distance between two points in the Cartesian plane; graphs and

‘solution sets for inequality relations and absolute value

functions. (3 weeks)

'Systgms of cqguations and matrices - graphé of sets of ordersd

pairs; equivalent systems; solutions 6f systems of linear equations

vii,
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IrT.

Iv.

in 2;”3l§ériaﬁieshaﬁd'%heii gréphseﬁﬁatrix definitibn}iﬁector defiw-

pition in terms of a matrix; vectors - notation, sum, product of a

t

" gecalar énd‘a'véctOr;'defiﬁitioﬁhéf i, j, k; inner (dot) product of

2 vectors and length of a vector; etc.; determinants as spedisal

haf}ibes;{apﬁiiéaﬁioné to Syéteméng:équatioﬁs'wi%h use '0f Cramer's
RBule; outer product of 2 vectors; applications of matrix algebra to

word problems with emphasis on problems in the physical sciences-

h.(BSQeéksj-rr

Algebraic relations snd fundtions - rational and algébrsic opera-

$ions definéé} aigéﬁraic;'polynomial,”ahd retional functions with

domgin and range; propertics of polynomiéis and:polyﬁomial func-

“fions; statement of the Fundamental Theorem of Algebra and the

”Eﬁfbliaéﬁf(hﬁmbér of roofs'tﬁéorém)}'feview of'ﬁuadratic;eqﬁations

and'érﬁ§hsf”iﬁ%uitiﬁe:&iséﬁésiﬁﬁ'bf;fhé ﬁérabbié.' (4 ﬁeéks)'
Axiom of Finite Mathematical Induction, Binomial Theorem, and
Geometric and Arithmetic Series ~ Axiom of Finite Mathematical

Induction and applications; Binomial Theorem for positive integral

gxponents, and the general term; general Binomial Theorem -- proof

of theorem for positive integral exponents through induction;

arithmetic and geometric series with applications. (3 weeks)

Exponents and logarithms -~ definitions and properties; using induc-
n n ©+n i nn n n.n
tion, prove: a . a = & , (a )= a (ab) = a b_,_fg: r and

n positive intggeﬁs;:sciaptifiq nptation;kagpligations to physical

- . Sclences; :aﬁiona;waxPongnts with properties and theorems; special

viii
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VI.

VII. .

1.

properties for 12 = w1 ratipgalizing @eygminators; logarithms_f
conceﬁt and définition as an exponent; computations; other bases
for logarithms; logarithmic. functions With graphs; logarithmic
equations;. power functions,, (4 ﬁeekg)_

Trigonometric functions - discussion of the six'functions as
ordered pairs in the four quadrantg; special angles; tables; iogs;

solution of triangles; sine and cosine laws; trigonometric analysis -

~eircular functions and relation to trigonometric functions; radian

~measure; periodicity and graphs; inverse functions; identities;

trigonometric equations; difference, sum, half-angle, and double

angle formulas. (waeeks)

Systens of quadratic equations in two variables - algebraic and

graphic solutions. _ (2 weeks):

12th Class (30-32 weeks) *

" Apalytic Geometiy - Déscartes’ "Li Geometrie"; locus; mid-point;

slope of é{étréigﬁt Iiﬁé;caiféctién'cosineé; sngle betwedn directed

'linésf'fhé‘Sffaiéht line; ¢conic séctions as point sets; polar co—-

m&fdiﬁgféégﬁffﬂ'aﬁplicétidns and graphing; paradetric equations) .

(7 woeks)

Complex Number System - treated as orderéd pairs with axioma%ic
properties; a number field; alternate notation - a + bi; geomestric
representation of complex numbers and vectors; polar coordinates

and trigonometric form of complex numbers with x and 5 ; proof,

ix

i



III.

Iv.

‘upper and lowar bounds and number of roots; complex roots as con-

by mathematical iﬁductidﬁ, of DeMoivre's Theorem; roots of complex
nﬁmbers; (5 ﬁéeks)

The oty of Bquations - review polynomial definition; division
algorism; remainder theorem; factor théorem; applicatioﬁs'of

theorems; syathetic division; real roots of a polynomial with

jugate ﬁairs; rational roots theorem and corollary; irrational

‘roots by linear interpolation; discussion of polynomial equatidns

of'degree“gréa%ef'tﬁaﬁ tWo noting formulas for cubic and guartic.

(6 Weeks)mx

Introduction to anslysis -~ functional notatidn; formal definition
ofithe'iiﬁit with applications to sinople polynbmial and absolute . * "
value functions; limit theorems with applications; "domination™

axiom; specisal trigonometric 1imits; application of limit theorems

to. polynomial, rational, algebraic, and circular functions and to

 .area§ uader graphs ofjpolynomial functions. (6_Weeks)

Algebra of functions - sum; difference; product; quotient; domain;

composites; graphs - domain, range,-intercepts, asymptotes, sym-—
metry, extent (through limits); inverse functions:; functions - <
derived from equations. {8 weeks) o o o L %
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