RMIEHI. TOC V- TFTHA - YU X (PDM) KETRAR (FIX. % 2 k)

Iunlx b A U< ) vy 7 A (PDM) #2hK
. ZFuv=y by =7 HEREREERIGHE Y = —X 11 : 7y =7EAN
EMHERE . HEREEANE MOEST, 4 =7) . EFsH %L (JIcA, HA)

ERERE SRR CERRIGEET A 1 H 2> 5 ERR204E6 H 30 H)
VERRBEHA: WRRIG4EAH Y uv=Z b - F¥a Ay MERERRY =22 a v

b,

2. EEICHEENHE Y AT b DL
Sho,

3. VY—RkBUHZ—LLTOHhR
ety % — L 2EOM G IHE
v E—DEEINRIET D,

1(b) HRBHEE ¥ — T, 4 EOFH INSET 235
it 241,900 ALL EoHIITHHE FRE B 23 HHE % 521
Do
1(c) HRAHEEL L #—D INSET 28, E=F U
AR ZE B

SNBFE L2 1 Y — oI L v iS5
[INSET OEFHMFERE | (238 VT, 3 LU (0~4 »
FEAMALEE) O AT 2 ST 5,

1(d) FRIHEY > ¥ —1. 14 Z A bVLLEDOHGT
ZERL L. FR24 900 LA EASEIR - BiAi S

%

2(a) AR, 900 ALLEOHIGAMESE S & 480 A
(115 NiF 7 =— X 1 Ol 5, 3656 ANF 7 =—
X 2 OHIRNS) LA EOHIITITE A X v 753, H
FToTuvx s MEBIIKEFET D,

2(b) rYx7 METERETIZ, 4 HORITHHE
(7 4 A YU 2 b INSET) % 3k L, 15, 000 A (3, 000
NET7 = —X 1 A5, 12,000 A7 =—X
2 OHIEN D) UL EOBEBERSBINT S,

20)7r Y7 METERE TlZ, HGHHERRER
B, =X TENRRIE RS BRE Lis Y —
NOERIZE D E oD TREIMALIEE] 12k
T, 3 BLE(0~4 OFHmEEFR) oG i & 8455
%o

2(d) Ymvxs METEEE TIZ, HIFBHED, €
=&V v 7RI ZE B3 BA%S L7z INSET fiff:/
Ky a Oy —AOIERIZEVESRD
FINSET OBEREMFEEE ] (2T, 2.5 Ll (0~4
DRI ORRA TN % 159 5,

3(a) FuYxy METHEEE TIT, FRIFEE X
— 10U D=2 — AL B —E 4T - BT 5,
3(b) my=y METIRFETIZ, M TMEBEIZ,
INSET D723 DA% 1 [HLL EERR &b,

2(a) (b) (c) (d)
SMASSE ¥ m ¥ =2 RO
=40 U RHERE E

3. SMASSE 7m¥= 2 b
DL

AR ES/BNGY 5| it FREOANFFE SRSt
(A7 B )
HERBIZOWTOr=70FD | Fraflb-ULckBirs, PEL-LoEZER | 7F=7TBEFRREZESN
FEOREN DM LT 5, 5RO RAE. ANFET 5B R,
(e BIE) () 7av=7 METEFETIZ, £E=X U VT3
BB FIEICL Y =T D R ZE BB LImE =2 ) 73 | SMASSE a2 v | #H B »
SEHE L~V O BUERH S ANk —VOIERIZ L VGRS RESCEERIE) | =%V v 7 E | ASEI/PDST  #
Ihd, OEN0-4D5HL 3L L&D, EEER Lk
(2) Favx/ ME&THEE TIZ, ASEI/PDSI F = 5,

v 7 VA MBIOREREY —LOIEHICE

DGO REBSEMEN. 04 D5 L 2 P

L7 s,
()
I it % — (SMASSE | ¥mv¥x s/ METHREE T, 1(a)~(d) 1. 7wy
National INSET Centre) (ZBW T, | 1(a) FRIFEELL X —T. 83 ALLEDTZ=T A7 | SMASSE 72 ¥ =7 v® | 7 ANHB O
2E OB T TOPHERER | ITIvIAZ vy T ESTAULED ) VT HT Iy | £F=4 Y U 7FHiEHEE | HES %
(HE) DI2DDOHHES AT A3 | 2 AZ v 70BN T aYx s MEBIZHEFT D, Tz,

2. BEHEAOW
NBEGHED
HERF SN D,

- 129 -




(V5 Hh)

1-1 HJ5 O AR 2 O BUIR,
RIEM, =—XIZHOWVWTHE - &
M- S AT 9 6

1-2C/P DTy =y FFERERES D
M B 5,

1-3 BE L7 P CHURRE
179,

1-4 INSETHHO AV % = F 2 (P44
B A RE L, B - BT 5,
1-5 INSET (Z LT 72 ks (B % 4 %
B & BA% - BT 5,

1-6 HGWHENEE R 28 ET 5,

1-7 FRBHE R o Z — 28\ T, HE
FHHERE R &2 #KT 5,

1-8 INSET I2DW T, HH D L
MZBWTCE=X Y v 75 %17
I

1-9 INSET #2570 D 7 1
—7 v FIEEHEIT I,

1-10 H#1J5 MR P A AT RE 72
ASET #2ZEFHE & | ZHUTPE D Bbr
R - (BT 5,

1-11 BRI o R g E B &
OIS H A B R OIS B OffE
\Z31F %5 ASEL/PDSI FiEDEHD
ATREVE & BRGIES D,

2-1 #HGHEY v 2 — D= D%
BE®ET D,

2-2 HGHHEY v X — D= D
BIZHEWT, BRI EEROHE -
TR A ET S,

2-3 HLFRFHEY &% — TOHI T
[CES RIS

2-4 HEREHEWE OTEHE KO
W7 O S B S & R G BHE
VAT LAEHRY—T va vy T EE
i3 %,

3-1 Yuyx/ b=a—AL Z—
HRFATL, BEER A S LT D,
3-2 MBI U BB B TR Eh A
i BT D,

3-3 MEEIZR U, BB BE T
THAHCB L CTIE#MacH T 2
HEIED,

(BN

1. =71

a 7uavxl MILBERBYROA T 4 ARDZE
Dt o> fite 3%

b FRAHER L X =BT D TNVE AL LD =T
NI Z—r3— Nk iE

c7uYxy MEHEE OO ANBRE

d 7uy =7 NEO DI HERRE

e FRAHER L O T HHE IS BEER 2B s
BT B i

2. BAM:

a RUIHMAZIRE

b MBI U7 R R IR G

¢ BB —R— N DRIHHE

d Hv v F—s3— kO3 ETOHE
e B LS

f 7uY=s NERBICHERHERE

ke

B DA
B8 kb
Hi 7 B 4

=V = RS
7 MEENZHE
FLBT D,

k7= 34

£ TCORERHE
m7ruay =y
MR KR L 722
U,

- 130 -




2. Fuv=y M =7 FEEENEEMR(LETE 7 = — XTI : SMASSE-WECSA
EhEERE . HERREATE MOEST, 7 =7) . EEH SN (JICA, HA)
ERERE SRR CERRIGEET A 1 H 2> 5 ERR204E6 H 30 H)

VERRBEHT: FRk1544] “o¥xs b Fxa Ay MEREBRY—2 v av

AR ER/ANOY IS izt FREOANFFE SRS
(A B 4Z) AL N—EHO
SMASSE-WECSA A > /S—[E D HEEZHE L | SMASSE-WECSA A > /N—[E T ASEI/PDST fENER | v v =2 NOE | HEB RN H
NOBEREERRILSND, Ihd, =X V7 FHiFE | BRHEBL A X
BRERRLITA | HFLTWD,

Y A—E DD O
He

=

(Fey=7 A
SMASSE-WECSA A > /S —I[E D # 8 ik kR
KON 854 ASET/PDST #2203 £ &

FuY s METERETIZ, A A —EOHEE
HEIZEI9 % ASET/PDST #2325 A3 M B35,

Tul =zl FDOE
=XV 7 G

ASEI/PDST {Z
B HAR
il - FAE 25 kg

hb, SR Shb,
(R AL N—EHT
1. SMASSE-WECSA #* > /R—[ET Tavx s METRFE TIZ, 1. Z7m¥=2 | ASEI/PDST #%
ASEI-PDST {2 ¥ A58 T 2 HHE | 1-1 SMASSEHHE > # — T 3 EAMER 5 % | OHMsE ENEEIR
i - BHMEREE NER SN D, i3 %, %,
1270y METHFETIZ, AUA"—EnD
150 AL EoEREE N E 3 EHEIZSM
T 5,
1-3 40 & v ML EOHHEREM 2 EKT 5.,
1-4 A N—[EIZ5H F ATREZ2 SMASSE-WECSA FHE
=&Y 7 FHEY — AR L, BT,
uavxy METEE TIZ,
2-1 AUAN—ENLOFE 3 BHHESNE NS
ASEL/PDST #23E3HBIE MBI - (El S5,
2-2 10[ELLE=a—RA L X —REITEIN5,
2. HREHER X =, 77U IDH
HPHBIHE DY Y — Ak 2 —L | FuYe s METEE TIZ, 2-172-2
LTEfiIhd, 3-1 SMASSE-WECSA & % fefik 4 [FIBfE T 5, PAERE/ A NE-
3=2 KAK64DTr =T ANh v x—s3— il | HE
Fv NT— 7 HHEREBIEFE T D,
3-3 AR 1407 7V HEEEREE R Y N T — 71T
2T %, 3-173-3
3. PRBMERLZ—, NE#ER Y T PAERE/ A NE-
— 7 OFEFRHEREE R T, HE
(1% Eh) FEAN) AU N—E N
1-1. A AN—[HOBURIZEH LA - 4 1. =7 SMASSE-WECSA
e FEfE 24TV, INSETICH§ 5= | a Fuy=7 MILERBHROA T 4 ARVZE FEE T
—XPEET D, DR R %72 o 3R
1-2. {HIEEDH VX2 T LEWIE - | b FRIHMEL L X —ICBTFDLTINEIA LDT =T 45,
1ER T % NI T BZ—r3— N
1-3. %5 3 EHHER M 2 B% - EkT 2 | ¢ FRIMEL L X — BT 2MBEEDT-DD
1-4. %5 3 EHHEZ K+ 5 NBEE
1-5. F3EFHEICHEA LS 2E=4V
7 Y — VA BRFE T
1-6. 55 3 EAME D FEiiA > 37 MZBT
LE=Z VT G EEET D 2. HAM
1-7. AU AS—ECHEESEDO INSET H | a AV A_A—EHAE{NLE LE, ¥=T7I2BT5
V¥ a7 MERIEZRE-BST 5, | INSET(BE3ENHE) DEi
1-8. AV A—[HIZE=F Y 7 - FliT | b BRHIHMZEIRE

HEOYWE - FEET 5,

2-1 =2 — AU Z —SEDOWERIIE & AT
179,

c B S
d 7m ¥y bERICLERGER

- 131 -




2-2 A U N—[H & O ELT D,
23 AV NR—EHEGRTV—V v ayTEw
BT %

2-4 A U N—[FHIZxIT 5 R B EHE
LD S - 585 T 5,

3-1 SMASSE-WECSA &% B9 5,

3-2 AU N—EHOPEHER LI L,

BRI OHFE - B2 5 ASEL/PDST
T —F OEEE - ERIEHEITO .,
3-3 M —itmiiEE & (eiEd 2

AR S
AU N—HIZ
Hh S B ORE
B BA % BOK 23
tRtET 5.

- 132 -




EEITOERER

Tl o 1) v B

(M

RTEH4.

CUNBEEZ L LR TN IVLALORD (i KA "W A% BV g NEIZCLY
OT PF2ANFNW2ANIR " QUL £ £y QEALNEANGA) M2 2 235 VIR 05T 11 B doch 0 T 2V Q<¢ES "200HIE ] T 458 Q Uy 7002 "E19- SVIdS ¢
(L007) uoreniead [euL] I0J eJe(] Put UOLEULIOJU]- UOHEN[EAT PUE SULIONUOIA], 103[0Id SSVIAS |

Bidy € SFE "2 T2 (SVIAS) N YW LYNWWED HEGN £ Ton L WD UREER 2@ UHE
mmmu_wﬁugrmm_@ (uotyeonpy AJIBpPUOOSS JOJ 91BOTJT1I0) :ma:mvﬁmwoxv %Mwﬁ@%%ﬂﬁﬁ% SR WZE
CPREN R ALK EIEE hO ET T 7T (Aeamg jusussessy joedu] 19901 HSSYNS:SVIdS) GREC/
ARG AT UNWEI B s R0l "2 TATHF&—LWH - £ £=F0 420 L

CQURFENW R 2 LB PO L
Pl T WAKF ST OH ST £ &4 0 LEMERHN Ak 0 2 "MERE NRoE0HT "1
AL ACHHEM B QO SVIAS UNTZEAHY < o vl £ F R0y "HE " VEETR 7 23R
FRZ 0 RIPEMTI 2 2 @ L HHDNCHE S ZAE QW H YT TH O Q IS0 T ey 2O

(900Z) [Iouno) suorjeulwexy [BUOTIBN BAULY : LEfiH

Jea A

900¢ S00¢ ¥00C €00Cc ¢00C LOOC 000C 666)

0
I o s
ﬂHMWWHHHHhWNﬂMMWWMﬂMMW\S .
[%2]
»\ Answayp 09 m
ABojoilg —v— 5]
< yey —=— [| 08
soIsAyd —e—
(00)2

$109[QNS ¢ 8Y} Ul SPUBI] BI00G UBB

FH O R B AFET C QSE21ISOY T ¥
C@O T2 £
CUM D G @O T [l ((E D M 2HEYT 0 QYL CRIOIORE—RUD ~ (TH) ¢xUR

WEWR DA QWY RY B0 "D L —5 Rk 4S0) "2 NS G "R 9 EHEM L =4 B ¥R yLEFE ol
‘CROPFEMRI R 2 LN (L O T — " DH O QB2 0T At LN AANULE AL
0 X REO~BY 08 "SRR B VRS SN 002 "0 G @B [uLY Qi (T1OUn0) UoTjeuTweXy [BUOTIEN (&4Ep)
Eel LASNI A (0% /O - eAuRY) THBEWEWLE| L =4 "RINEIA QAU ANE LR CAHRIBZ DA RERYWNC

R AR T EGCH—ORT 2@ "¢ 22 7 2 WAL EY @ 205 2 A A N Nvat]
SVIdS M £ T2 L ORI ZBWE "0 QMO LB IPFTLEFNEZEL B9 R 9B R TR @ 4S0) Oy E O L =4 W2 N2 H g
FHYROHETYT

T 5 I "

(N dk—~ CMEL=L) YAIOLHE - BEON (ToOL  HETHE
Wadgn L 3 1 ¥ —= AW EEREFRF hENIF L=4 ¢ d < (£ W4 HZ B

- 133 -



07 R Bl O~

Bl LASNI L0 d/O
110doy] uonen[eaq

pue SuLIOJIUOIA

wolord HSSYINS

(L007) 1odoy uonen|eAq pue SULIONUOA 19[0Id ASSVINS © Ll (POOO)SE S M ) A2t ch ¢ Ll FH

A103dye;
Kio8a1e) 2
Suyoes | Jo Ayjeny
Sunowoid
spaemoy apmmy

Suiuiea jo Aieny

Buusea Buyoea) Sunowoud
10 Ayeno Bupawosd Jo Ayeno Bupawoad senjoelqo Buiyoeal spaemoy spmmy
SPIE MO} OPMY  SPIEMOLOPMERY  SPIE MO} SPMY 00

00 : : :

4 01

101

el
10z &
=
4 0T LC]

4 0¢

£t ve ¢t 9t

(¥6£=N) G00Z SIuawnJjsul uolenjeas | ISNI-3s0d Aq
X9puj UoI}BAOUU] UOSS3T]

(F 000 MEEFFHTRERE €K
LI R 2N EH R (SBE)  Te°e Weafy|
Q= 8002 SN WEZ T0°¢) HEE 0@ 6'e VB D IEONERE) O3l L002 GO F R T

seAnoafdo Suiyoes |

ueaw |jeIaAQ SpJemoy apmmy

ueew [[esen0

Suney

o¢ e e

°G
T LCO V-0 CHO &
BPEEMER cUQes a2
HE OV —C WA s 2 (5 =22L
N CTEHZIEH ML 7 (&
= DN2FMMIMl rTro L T

QUR NI R 011 B
Wedh L= 4 ( T2\ Z) e Egne

FHYROHE] ¢=Ln s

"(L007) 110doy uonenjeay pue SuLIOJUOIN 192[01d SSVIAS © LdH

uonedioed uspms Jo spadsy

S1INIS
BBy [[e19A0 NOILVOINNMWNOD ~ 103dSV3AILLO344Y  STIINS SS3008d

o

0

o

2100s UBBY

p oz ka3 6L 0e
kx4
bx4 . ST
x4 o
¥0/£007m
oy

(5 L00T “FO/€O0D U ESELHORE TR
CRPFEE CURSTEYFHE DT "L oWU QURKEEY R 2 A FH W £y bodr
AEOPRT BEL QUL RBELCHCT G LG AN~ FEZHOPHT "2 TR -
CUQY Y ERNORE QS [UNIRCHF LB "R A8E R -

(5 900T ‘= S00T by $00T) 5 M3 ¥ SVIAS : e
o Y LB 00T

08 Ser 018 L'Ly 9002
608 vy b6y €9y $00T
$0$ 0t 8'6v v 00T
o % = GES

(d5 9007~y $007) Y RrAk D ¥ LEHWE VIS 1%

CUAGTUQERIET "G I E Y WY SRR A O 17 @ SVIdS @

- 134 -



QUYL OUZ W O~3EE a2 i 1577
NERRY T0°2) QOEEIUURIFEMW I V0/6008 "R FI(ZHEZOWT 0% QURND LK Y

"(L007) 11odoy uonenyeaq pue SULIONUOA 102(01d HSSVINS : L

o
S

o
o
21008 UBS

ve ve

(L00T “10/€00D)FK KRS 9 K
GO NEWMEHEH Q2N [0 °T) FHHMEOF F0/6002 LN FHEE [0 7]
HEH 0% ¥ 90 "RIRMEEEE L UH 0 TAMEOV—LCEEHE TR LY 9K e

(L00¢) 110doy woneneAq pue SuLIONUON 19[01d HSSVIAIS © LelH

llesano s a d El s v

2100s eS|y

(L00T ‘I3 0/€000) Y ¥ (i 4 & =L ISAAMASV S [& °C ¥y
2AYIT9 C O V-0 WKW
G FER NI ZHOUDE 0 T 2AH TV — LW
PEREFHQRON WM 7 18°0) WM L=y ¥0/€002 “LNWEZR [077) HmH a2 €T30 V-0 "RIF HRERW N ¥ (1 4 < = £ 1SAd/TdSV
B Y (4 A TFLIYUDE 0 T 2AH O — CEEMEEENT L (1 4 < = £ ISAd/TSV ° SF 7 L35 G [/ T QI EMIS s TR0 LT

- 136 -




Q

XK R Bl o~ 2% [l £ VOII
R
W m R E O~ d/D
110doy] uonen[eaq

pue SuLIOIUOIA

1afo1d HSSYINS

— R RZWARNE 0 O CHEE W 220 H RSO R B0 Y 812 H7 9000 EI2C-2]
T o3 Co B EECOSTh TS0/ TASV & (05 21 G Co T el Co R M BE B e s (00 o B RO O 3 EL I 0

*(L007) 1odoy uonenjeay pue SULIO)UOIN 109[01d ASSVIAS ¥ 37 (S007) 110day uonenieay pue SuLIONUOIA 109f01d ASSVIAIS : LT

6€1°1

11

186

006 FELE e
BRI N2 — £ < A G

L00T

900¢T

§00¢

00T

(L00T-¥007) X B B B )My L W 2L (AT ZBHH D N2 — & A2 AN oh "€ B

(Y 006 - H&H)

AT B E BB T O 66T T (2)

S RBYEAY LASNT rth @lEl ¥ QO HEH O — & < AZHch (1) Tl

"(L007) Hoday uonenjesq pue SuLIO}UO 10201d HSSVINS © L

§¢ 128
9% 4! 11 11 4! —f— A AL EAL
14 I I I I d&~ g8 L L
14 I ! ! I e B
I I 22— 4 2 2 LASNI 2 th ASSVIAS
JERE) GF | EA | dEd | %

(B H 6L000) MEEFNVLLLY 4K 3 LELSSED) VALSVINAD T 2

EENET CHME L Ll

LN HEMWY G2 CRID) (B CHiE

B LREL 4T LLLA T (BTG TV VS O Gl AL b

256008) QL NEWNGEEN £ A0 LWL LL 4 8 S LELY L= 4O GG "HYH 69y L00g T-1

‘C LTI EESE

DL COTYAY 006 R BIZE Y

LASNI b @El v “ 2 — £ 2 A-Z
Weh "ANLEFHI WYY TR LT

CLEMNERN £ TR0 LY
LAKGL GRS LLLAS QT
YIS RLREY 48T LULLY L
=LOTYAY €8 O — 457 22
Wik DN FRLN s =L LI

CUR
YT LL A ORZLQO (H
) HEErEH 0o S g
QEZE ek (e11u8) [ASNT
[BUOTIBN HSSVKS) — 4 < A-ZHfy 1

ERCEOr 2]

U D C N YN MENCF T C MR G D N2 O F N9 R Y

CHANR2LMWER G

YD [P T2 DO LIMG AL A D LEACHH I WY "aR >8Ux2

QUY 0 M ZEESIER O b3 "HERE LW R ¢ SO UR AR (BRSO H g

Wl RO LASNT R @ P18

X REIO~QEE - Ty - BCH - HEEHy A - BB RS

*(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d HSSVIAS © L iH

BB [[e12A0

uonediopied Juapns jo syadsy
STINS
NOILYOINNWWOO  1O3dSV 3AILO3AY

STIMS SS300¥d

;
Lk4 k4
kx4
b-x4

x4

L0020
¥0/€00z ®

o

0

o

@
o
I

2100 UBB

b-x4

o
©

oy

L00T “$0/€00D) 1> F(ZEZHOHTE L’

- 136 -



7

M R M O~ £l VOIL
xR
HOWERE O~ 4D
110doy] uonen[eaq

pue SuLIOIUOIA

1afo1d HSSYINS

AR TR0l

UURWEE 0K R @ LEXIHNO~—L N — L i EHEY CHmL gL
(L007) 1oday uonenjeaq pue JuLoUO 193[01d FSSVIAS : 16
Sov 99¢ 66 12
L LS S (OSL) SHZvA—4E%
[ LS Sl (0OSVO) (ke B4
7L LS <1 Gty TH) 22N 373
<L LS ! BN O HEEI A0S T
(0Fq : Hyal ez
L LS S1 W) HE (OdQ) SHEZWELH
SOT 18 ¥ ¥ — £~ 2 TASNI
LA &7 BB LA &2 BB LA &7 BB Mz
Wy —= 2l | MBIy —= 2 | WGl —T L e

(HL00T) KL A oL BB A HEL —T L9

(L009)
10doy uonenieay pue SuLoUON 103f01d HSSVINS 2 %Y (§007) 1oday uonenjeay pue SuLioyuolA 109fo1d ASSVINS : Lt
18€°1 Se€T 0€T'1 Tl P e R S o
L00T 900¢ $00T ¥00¢
(F7LO0T-H00T) XL < 4 BEGHI £ (1 ¥ F LS E
g

AL BHEAD N 7 MRS - EELQ JASNT L “El(ee11Tuwo) SuTuueld 10TISI() SHEZH LY
WM “CALNENANT L L0 L TINTI LY L 5L 8BGO (V996 U UXHEX T v —T L Y
66 QUXPEN T L —F 29 C) Y GIF ° (Y006 - HliwbH) HEEta 4 @Y 1861 “£I12)=y L003 '1-T

CpHEM)
@ERN 7 TR0 L0025 W
S LAY OTY (D
WIXT L —T LE)Y S9€ Qs
KT —TF LRSI Y08 2
HEeE 2y oI YaY 006 = 1-C
U
STIYUT LLAGHEREIET T

( T

Vg vt) cEEE) THUSYH URKBICA LT =210 £ 207 it 4 T o0l vl

(O0¢:HuH) °HYNWHEEZ o€ HuH

ta@> 169 Rl
M EF AL B o LASNT | UEIW L R Y W— & /42 LASNT ek “Ask2

V2 ch[E ¥ S FE(dy L0023 €T

*(L007) 1odoy uonenjeay pue SULIO)UOIN 109[01d ASSVIAS ¥ 37 (S007) 110day uonenieay pue SuLIONUOIA 109f01d HSSVIAS : LT

81C 314! SO1 810,
I 8¢ €< pauten sjuedronied 9oudIog JO 'ON
LO1 S¢S 49 pauren sjuedonred sonewayIBIN JO 'ON
8101, ¢ Hoyop 1 1104oH

(F9007) FHESHOAWMEEZHG UL AFZIHM D NF2N—

‘2 Q@O FH QM "R B 6y L0020 TR CDNHE YR L

&G Y T

R Uyl - s T YA

006 V22 " HE) 2 WEQT 1T
A L&l ,ﬂlm\,uqm_%wmn_u vl

Qb EL T WAL

@ (HAEMALO v~0) 1€ V

k2] TEdEmAE B, o LASNI |

SUQE 0 T 2 B O — CHb

Uﬁwm%m_&< TG AL 2 7 G

4 =3 ‘W LASNI @ — %~ A2}y
Wk N RELIYY s FROLET

- 137 -



4 3 €€ €€ €€ 4 Buyoes |, 1994

€€ €€ r'e r'e €€ €€ Wz

$€ v'e $€ $€ $¢ € B3

[ 1'¢ €€ [ [ I'¢ S EARANYT
sl S At |tk ER i IEv3 i SRR cut

(L007) =EHWALE @ LASNI L1 °6 2
(TYaec:HmH) "ol ¢ 2 WALmTE ¥ 21dy L000 RIMAES CHY T O H o TASNT 7 'v-C

*(L007) 110doy uonenjeay pue SuULIONUOIN 102[01d SSVIAS © L iH

LT ST ST 4 HOAEA—L(ALL
9T [ €T 1'C CARHRIZE 2 iy
L00T 900T S00¢ 00T

(Fy LOOT-H VO0DH W < E A—L (14 L LQW L BEMED O T EEF 2L T '8 X
(drvao¢c: HaH) °=
CULTRHEOAEA—L(AL LW “9°C 2dy L002 QM L2824 ¥ £/ BUMIE 2 o E & Bt ) o €-C

(BiZ 8 ) ° (Y 16231 Qg 11 x—= 2 Y
09€ ‘C QNGB T X —F L) AUCRIY 18G VT “ERFEWRE L L2 ZO. LANT Ly L00Z (0)
(107 BH) L URBE 03 DL LANL MDA 4 b4V 2060 (1D TT

WY 4 =R oL ISSVIAS ¢ g

989 i
08 (OH 690 6
SL (OH 6900 '8
YL (DH 6=5900C L
69 (DH 6500 9
19 (OH LESs00T S
YL (DH L#s00T ¥
18 K L3700 €
86 K Sdyv00T T
YL H €=1+00C 1 Dy
wy K]
€L K 847900 S
SL K 8L4900T ¥
09 K L7500 €
8LI H 8100 T
98 B Ly €00T 1 Zm(OSVO) H=1
961 i
6L K SdyL00T €
0L Hv=£900C T 2
Ly H 8 2y 00T 1 #y (03Q) HxalLELxEL i
Wz HlEs L)

(F7L00T-F 100D (FEIZOWHIE) BHI— 1 g — LY LT

‘G bR A SO (H

T AED ~0) TYAST "2k
[y EF AR B Qo LASNI ) QUG E)

0 T 2B EOU— LMo 4 B 4
A 23308 LTASNI 2N 3B S
ZEMAL L < =2 “UFHy

CEHE MO SO (FTEE
O v~0) TYI€ "2k [
ML) CUaE G T 2R
DA — L3N BT EH 4N 7
Mz <0 5==* "YEEEZHY
g A RMI P sl LT

QL Z Y EROT YT (D¢
P T —T 2RIV 000T] 9
ARG T X — T LY 000°€)
Y 000°GT W2 (LASNI
70 v+ L) gy
oEy "N BRI £ 20 LTT

- 138 -



1eox  LOOT 9002 $00C +00¢
(L007) Hodoy uonenreag : ! . ! 0

pue SuLoNUOI 10301 ASSVINS oo
% ($007) Hodoy uonenfeay pue G el o wozi| 1 0009
Suuoyuoly 109fo1d HSSVINS © L HH

0008
00001

191OBI [ JO 1aquInN.

s s
S
T d

s.

00091
00081

S LASNI 10HISIp w1 Sunjedioneg s1qoes I, Jo oqunN

(L00T-P00T) g ELLIIZ (O~ LASNI L7 '8 [#
CANERZOWI DGO ZHE q TN —T R4y "QYUI G LHEYE

0 222G E AT Lo O LEMOT TRICHE TGRS WM - (v Lo 0 LGN - T4 s
K RE O~ ERd& VOIl - u%@%ﬁ@@&l%ﬁ%.%EQ.@%@%UCSM,ﬂugﬁwAMJWENQ;VJ%%W@M
axiREO sk WTHOEWEWT £ £ O LAHHOT “RI%TS O —se— & ALK "R T o RENWERE Y TN L%
~ (BHEZ) g - "GN UR Y QY (G OERUT Lo LOTH Y
0¥ RE o~ Ddd AL =4% 47 (240007 B2 3 EETZ RIVALSVINAD DB 2| A8 e ¢ C g
NOR-R=h=d=ts RITe A UYL UIYELERHOE O~ 4 TR URHMPRBELEUMOEEE €
X R O “WACHREELETNE] —s— & Q0 LO— & A2 AZW0h LR 2D QE 21N R4 QLM ENNER £ T
BN ERIEH O~ d/0 UN9DUG 4T LAOL YN YUNEHEEB T U—8 41V LR — £ A2 AZH b EdAH 00T T | fol CWwEEEEHIL 7 | —
voday uonenjeag NG GRIGFO~KEE N @O D LM ZIWIL TN TR Mo E AL UEO— g AAFM T
pue SuLIO)IUOIN HSSVINS wgﬁ@RQ@w%ﬁ@W&ehﬁa Rl—F AN —LL L =y — K QL e 2 ES AF K
gy s a0l HICZDM S P22 DAKUAHE W (R H) DREDHNY D A2 K LASNT L0 LASNI N h T | X2y £ = A0 WBEHEOLE 1
TN B OHE g

0

X REQO~XEL&H VOIL -

axEREO
o (FEEEIHY) Wi

0 ¥ R B 0~ Ddd

NORAS) = R
R4igS
HONHEREO~ D
110doy uonenjeaq

pue SuLIOJIUOTA

waford HSSVINS
HEN g2 0 L

QR QI REINE ¢ A
UL CHEERDOINT —4 A3 « L =L QUL W—5 22 LTANL L QU3 2960
NN EY ZEKE O — 4 23 TASNT “WU#H T - 2o H 0 LU B~ W — O ESRY%:E ¢

A2 UG
Ry LAase AT 03O BB SMOETTA1 4 V4V "2 ST 2FH o iR E O~ E RSt g E Ry
W & YOI " = — 8 AL N LB T QR R2IGHZ £ <A OHEE “RIES
Ao £ (] ¥V LOWS > C2UE CQALN BN R WG S L WIEE Y LASNT LW S - ¥H
3) B 0 LASNT 400 ( 2320 Q@Q 2L O Mla TANT L HE B L 21 S El— £ 2 A-2Hi L T¢€

(Fyaor - JadH) CUVPFE2HALOET VLIKE 8T Z— £ 1 L —F =Rl— 4 2 AZHMerch 1€

CQURFH)T YA T ¢
S EQO@R 2L QO LASNT “2) H g
gy 2N BRI £ T A0 L TE

oW . LR — 51
Y —T=0QTYI0l Rl— £~ 22y
ok AL RSP £ TR0 LTE

SERNNLINAE > OEN S
A AGH L OEET 2 — & 2 A-F)
W th 2N 3 —8 A —A 0 €

IR G T E T S ARG LN P 4 (2 P L e 7 (]
YrLy 9% Emg% RE| "N<u IO CT £ (L L (o Kb L Tr¥)
ﬁom S Na gl L A=) %0L CRISERNE QO TEFF ASSYNS ) & EED 1 7 % LASNT 45 ST

*(L007) 110doy uonenjeay pue SuLIONUOIN 109[01d HSSVIAS : L iH
€¢ €¢ e 3 €¢ 3 e E

€€ 43 €€ 43 €€ 13 AN A

- 139 -



bl

Byl
A2 B0
=R 20
SHBES
ﬁo&oﬁ EOE&Sﬁgm— IJAmT L\/\L %% VS qﬁRk
pue SULIOIUOA —de byl LOo—£
waloid ASSYINS ¥ E%mmwﬁ
BE s TrLinl BRI BN W sy H T
ST o= (420 2) usdl
LN B3 = LO0Tan
LA (2001 g O LERY —HFx
(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d SSVIAS © L H
- Vo - Vo - Vo - v - va - A=A
%0 9. %8 6. %S €L % 0L %0 2L %9 "88 A — 4
065 890 ‘9LL [20T F9€ ‘€91 {009 ‘TGE ‘LLT |6TL 822 ‘LLT [F90 ‘€S9 ‘F¥1|S0T ‘TL¥ ‘€11 NERS}
066 Z€Z ‘981 [20G ‘650 ‘€S {000 ‘L¥0 LY |61€ FL9 TS [F91 T6¥ 0¥ |S00 096 T1 VoIl
009 ‘SE8 ‘62% 009 F0OE 06 (009 FOE ‘06 |00F ¥SG F8 006 ‘09T ‘F8 [00T ‘T1S08 | *4 # (1 ¥ & £
000 ‘000 ‘09T 000 ‘000 ‘0% |000 ‘000 ‘0% |000 ‘000 ‘0% [000 ‘000 ‘0Z |000 ‘000 ‘07 £ (= 4
NER=) #x35(=y L002| 3=y 9007 | 3=y G007 | 3=y ¥002 | = €002
(G L00T—3HH Y007) ERER ¢ T L0 LG TAMMEE L=4 01 2
°C
MXURYA T 4 () ¥ LOWHMaE =4 "RERHENCUR IJANWEO =420 L ¥
UREW £ T2 L2NAERFEWH O " L gy ¢
G ETT Ry PMNEHET
WEHMEXEQ LA LY « [ 8T LULL 20 " SHAWCEGYEN N Q@Y R [ () ©v—
4L HEHOY TG C KW REWHEEY TN 2L [ (YY) v—A4 4L %
EHE S LT XA EWHE QLA 5—4 0BT CREMEYYH ¢ CANEBUI TS
Q £ RN RY G L HEZ(ET0T-LO0DEHE S VALSYINAD " X RIER TACUREN |
X R Bl o~ L& VOII Mgd] BINCR WY | QLREL 4 &S LIL LA OLM e ERE QX 0T se "2 F2
10day uonen[eAy BEEERE w2 (T Q<¢H vl QM) @O K ST “RL R LY « fRSLIL A0 T
pue SULIOJUOIN CMTEBEYRZC
polord ISSVIAIS U2 MY L 09 RUS L HEZ(ETI0T-L00D)E LN VALSYINAD 1 <¢ 1 (BT Q¢ % +S 05 Sl 48
WMPE] s TR0 L H) S A URSEW— 4 X AZHIRth Y SSWALREY « LRI LILL RPEY O —se— 541K ] M L= 1
Y
‘CROHHEDN R DR 0 SE D) e I e
Y ASSYVINS "W RV IR0 8L B U RFBIEINT QER " 9<¢ 7 22N BEEHET R £
Taoy @ (Hy L00T) AUV UE TPT Q¢ Tl WO 4 (N ¥ V£ wmﬁh VB XIRE 9
SN CH B E °C (1%
C (X2 ISALNASY 0 @OLHREH P~ ISAdAASY PIQENE "2 P28 o 2OV EMERE S EE R HEFISAAIESY (EE S

- 140 -



‘L QYA bR T LL A

O G p — s A FEOHNCERC TASNI L~ G 2 Sk (enoxdw)) Sy (99S) B “RIBL 9
RO~ EREF VI - | U 2CALNEHZT LL AT —s 21O TN (Veld) IHT3E o LASNI 4 “F) VALSVINED
G RE @ ‘O @Y GEMLHRGHEIT L LA « L6 L—D ¥ LOBMEZN T L LA AVEZ H . LASNI L7 (-)
~ (B g - UNFE R A C QAP UL “RIFE - | LA =@ ISAdMESY
0¥ R B~ Ddd MM L0 L LN AL CRIFEEhELE R T AREEEHE O~ —se— g A2 L6 (+)
NN EEEAMLH - CLCRILAEANRR LAY g F W CUHOIUKHOR L= £ (+)
e TIUREEUT LY A #Om%wmﬁm O T MBI - GHIAR - CHEEEG)
HNWEEEO~ dD - YU R B NAE & VOIL 2 d/D S0 URNCLWEERY 420
HOIN 03 MITAION] - RUL=0 S N A SN O =Y ¢)
M s ronl BEZE D ALK QEE HARMO T SIMET CC AL EX 2 4 TR0 LR EXEQR L= 4 (+) W2 QlEE
HIGFO % 20 LB

8 ThE= (&0 2) USHT X
¥R LT A L ASSYIS ¢

686 ‘086 ‘T9€ [TL9 ‘€ET ‘68 |28 ‘L1806 (99 ‘TSE ‘06 (L2 TG 9L |3LT €€0 2 HE

666 ‘LVL ‘SLT|691 TLT TS |68 ‘0LL €V |LFF “LL9 ‘LE |€9€ TG0 9E |L9T ‘€L0 ‘6 (VSodm) VoIl

(I A%—skre

FAEE L =4) VOI[

He *Fil=ly L002 | Fldy 9002 | Fldy G002 | = ¥00Z | Z=l €002 Usy : s2f
(35 L00T— 37 €007) ERER £ T2 O L VOIL 'L ZE

066 ‘€S ‘98T [20G ‘650 ‘€€ 000 L¥0 ‘L¥ |61€ ‘FL9 TG [FOT ‘C6¥ ‘0% |S00 ‘096 C1

CC @O (k7 sy TT EFLIFELY 3 YOIl
HIHE L
(i Z ¢-7 xouuy
VKB ) U RS L RIS A (2 €99 TLT T8I IO UR 2 m DI s TR0 L

W)
UATZINGT O L AL LY —se— 5L IEDOH T
OU\N
Ve~ FHE=H O WSOH) — & 2 AWM EIF R L2 —A 2 U = — 4 QK0 L8
=t

~ZHFE = HE O (TRSIN-AN) — & A AEXEWGHHENY A ( F LW —s— 8 2L L' 021
I —ye— 8 4 R.\%«

(REGMBMNOTIMET)  UNMZAZH YL —se— £ AL L O'F 18
G —sc— 5 4 RM_%M_N

ELyE (e

A@mﬁmﬂwﬁ

Sl

e B g

2B

- 141 -



HEROHETYT

TR RS T [ Ao
(N Tk—3tTCEdEVSOIM) LAOLHE - BEOY ¢ToOL - HEWEE
ORI AFRIINEFHORI MO 2N H2 (HET) &%
[HO—& 22 JASNI th "¢ 3 22N ZEH R URSTHE— PP " 0oGT T2 RE2 2
USTHWINTY | (H 8T hFH e —sr—4 AL "GP AGHERHE O~ —se— 4 2L 08 U2
QPR YURTE LA A—f—FO— 5 A AGHNT "2 S TR RO 7 (4 ¥ ¥ £ (/4+)
O N LR [IURTIHI—] ¢EH6 "1
M REO~ELdH VO - Sl g USRS LA A—L—E2)VALSVINAD | ¢ d/D @ 9T th'F €6d/D "7 C T 218 HE DKW_LMTL
axER L FlE 7 TLURTHER—) "RIF el
HNEREOS O - | N®ET YUSTWMULAA—L—FAFEE] "RFE "9 C0dD 0% 8 “32 ¢ L)
RO~ B - L URMADINAE AU 4 (] ¥ & LOWEEE REDYHANWEO] ¢ TLnL @)
SEXEEELAEY - O H6% TASSVINS| ‘2 Ask2) dSSAY “RIELEE (+) LEA—f—
OQ%PW SATLNIUR 4 Ryed — 8 £ 8T LS
do—( Tl 2 4w LY CRREMIAEC P2 Y —¥ £ 4% & BN @O VALSYINEAD(G) ATz
DURWURWIEHLL+ "D URWGN T 2N C b 5=FF 4 (] ¥ LA bE
“RIEEW L (45 =2 LASNI LHOHIE(E) " AL UG RHWUT LY A « LEL—OFLOBOY W
CUDLUR MR INTIH— 4230 T “RIRALENMOUY 4 (1 ¥+ L0 Q2T F RO
4 (e L0 “RIXM QUM OREMEINHT O £ (] L ¥ L2 NSE 2O R VALSYINAD(-)
oL HEE R SR
0 b AE Y A EA—4 =T T QR VALSVINED 7 B EE L= 4 DSL "Rl —ye— & 2 QLN S
W REO~ERE VO - | 2NBEER TR K] sSEHYL IO — 2 LB O~ EH— 2K VSOIM "R T O —ye— 4 2
0 RE @ LUYNEER TUC@RWR DHIGEY 28] AL HlE 7 U@ G 3 DHGEEY »&1 ¢yl
~ () shE - Wm;vgw@MMO@pBJﬁﬁ&L\x\%vé@f DS DIEEEHE I O~ —se— £ A2 L (C)
0 Xk 2 Bl o~ 0da CNLE B — TGO (SHELA—LEHE) OSLOWEEEH)
VW EEEA g w - QO (GEEIFN O QL S L= 4 VOIT (L iy VOII(+)
QX RO~ dD - DU R TR DICHIH RO [ VOIL 2 B EXE “E m%%:<€
0¥iREloO~EExE - TALUR
WU gTA0L - | WEEOIGHIEAE] (BUdW sonmumo) Sutueld Y1) FEFHEML T R FT | 4 L &k > @M VALSVNAD(H) M A X ek 4FROL
LI NI UGLL Y R BRI AE G CERI B L N (=20 EEY T H
0 O AL Gk 20— 2ANH 4 (1YL " 0Q@LOY LD NHOE R LTIT Rl - &
R O~ELHE VO - A &=2Qrh LASNL L °C @ UHEQEMNTI TGN O 6 OV E S {9 «¢ VALSYINAD(-)
a X RE @ TUNEEATWOL A —L—F "EEZEH 7 [HREIFLH | 2 VALSVINED
~ (FEEEH) g - WUM@QOMQQtstwﬂ%ﬁmﬁﬁﬁ_,vﬁﬁpﬂ%ﬁ@Nﬁ_ggRl,ﬁﬂR@§&£ﬁrv
0¥ R E o~ D2dd
VW E G LT - ;VJw@wﬁM;@@uB@ﬁW££ﬁ_ﬁwa%wn,w@Hg@%KEM@<;J<J%\QR€
Q¥ RE O~ dD - YN GEDIFE b LA A X Ol VALSVINED £
G REO~FEE - | BWEOD YUSFECTIEH QM L= 4 " WIRI 3 2N FT LY 2L LR EE 2 —se—

WE| sTonL -

& 2L EDNHSRIEC YOI D S MEL O Y A K Lk 2 GO WS MR ERERd & VOII(+)

L OTEFH

- 142 -



uonen[eAq pue SULIOIUOA

W RO HE B ¥ ELISA-TASY

1aford ISSVINS D [FH—yo € VSOHM-ASVINS T
FHFE Q¥
(L007) 1odoy uonenjeay pue SULIOHUOIA 199[01d ASSVIAS : IelH  (S007Niodoy uonenjeaq pue SULIOIUOIA 199[01d SSVIAS :
H N
T
2 ,# 0z | ’
b syl erent ez bapoeen 1o ey O on o etausrer Doty
(Lo0TEE gt (S007) WeE st
NN ¥ (1 £ &= LISAA/TASV 01 & NWY ¥ (1 4T LISAA/TASV 6 [H
o e
@O DR 2 ZEWMT TN WU ZNZ) B 4L 170) AKWJMMW_&M%M
MWE=H 0 TARSIHIE=E "HL—0 L LOKF TEASV "¢ 202 "TRCC\MEIES O ISAAIASY & 6B~ BN e o ]
B E =% 2 FIZIHE=F "7 T2 TEEEEEs OW T4 ¥ 1 4 <= £ 1SAdIESY | A CDNLERES N 4T AOL
VUE CCR DN BEERKF LN Z ASY AFEYLIRNEZ 3 X N RIZIHE = ol — ()
CCRINENT (07 HIEEH 0@ 61 Rlgh@ [¥EEE ¥ (1 4 « =L ISA/NASY |
Moday THUNPHEE T10T) HiwH O DM
UoleneAT pue SULIOJIUOIA 0@ TIT) Rllgd NHEFEEWERH “HHANHEFI 1 78 0 L2 WEWOEHOFIZIE R ZHSAAMASY O Tk L ) 3 BAFH A
walord ASSYINS BU(ZOAME= 22 (§A0N "EAKLL "LAAG "L Lx) EIE Y N\ZOFNZE=E SENEQE— 0 ¢ VSOAM-ASVIAS
FHYROHE] ¢=Ln s
S (HMEH 6 L0) CROFLGBID NEDNEH L € U PR
| =480 L MEEINEHR O VO DNSDIEL 9 QUL L L Lo L4 2hBHOT ¥ —T £
UNHFED R 2R RWH BT
HOAE RGN 23 BB B EZEOE —y 2 ¢ VSOIM "RIFEFEWI OO X 2 % VSOIM-GSVINS
UNFEl 7 ARG Z ] ZEZHEEOHTRGME =
#OCRY 01 "9 CoERIEOY 91(E) “C DN HERUULNG [YCTRRGE] [2UCTRYFY
DI EFEQUNERIZHNE =% CRY 91 "9 C OEREOY 81 (D) VO HE R QU LAO [
TOQVEIGZ) TACTRNFEY ) 21T BB OUPERIZME =8 "RV 91 "9 ¢ EREOY 81 (1) ¢\
4 QUREWER 43V QT OWH 2 C TAFGOE— 2 ¥ VSOIM AU UZ FHLE =% "4 —
X1 R Bl O~ Yyl VOIL - CINLNEE > U R R B
o | FMNZ R T EE ISAUESY LIEROEHN HLEAU—TAE= LA LAFLT L LLALX 1SUd/TASV D[ —1 /2 ¥ VSIAN-HASVIS
REOWEREO~dD - | VL U—TL= "R TAEMEME "CQU@EAQURED - WHD T LL 2ZHEEMY O (CED)
1oday El—ye ¥ VSOHM ¥ “RIN 45 2 LA X GG 2HMIZ CEHMET =% "RIDIQU S LAE T H YT ¥
UOTIEN[BAY PUE SULIOJIUOIA CROPEMEIR 2T £ U A G I 01>
13fo1d HSSYINS it 2 FES AT O D NG 2N RFIREFE O K ¢FEE 1ISAdNEASY "D N2 EENZ O —y 2 ¢ A B dh O —y 2 ¢ YSOIN-HSYIRS

- 143 -



SRR F LR OMER T a2 ERD)

[ 2L VSOUM-HSVIS W HE O — £ 2 A-Zfr ch RI2IGHYSY WU ATLNRI B ORI 21§ FE VSOUM-HSYIS T-¢

ok 4 — O AEFEWN —

NG QYN L=L 0% W TE
(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d HSSVIAS : L H
0¢ L91 LA s LAA L HSI—HII K 9=yL00T AN [E] L 58
43 vI1 AU—LT AR | HTH9H6TH SH900T | SHhANla]9 £
0¢ 09 Wesgk 01| HEH9HG6THS=S00T ZRA N [H] C B
1T 9L YAk -BEWFE L8 | Hy HOHIEH SEv00T | SHRANE v &
81 99 oL L—i | HEHLHOEH9E00T | SR € 8
By Z Bz 16l B H ‘L F) b
noday H—ZWEA% VSOAM-ASSVIAS €1 ¥ [H] ¥ 2229 VSOAM-ASVINS '1-€
uonen[eAq pue SULIOIUO LAY EO — O
19[01d HSSYIAS CNWEE (Hy) #H UWSHRICS AN OE S 21ROy L00T DUy €00T ¢ | | AT -4 2GR d €
S (FTUhFOl) U eUREFBT AT T — &2 2 LASNI kX o FE—
v 2 ¥ VSOAM-ASYINS & VALSYVINAD 2 & F 2B EES[ H O~ B Z D E = H O —y o2 ¥ VSOAM €T
CUR
U@ MENE) TGURLHU—51% ¥l — 51 Y—==T73E 01 TT
—T=Q a0l FEEH QUYL UR LR — 51w —F=H VSOIM-ESVINS O £ [ 6 2y L00T TT QURTE) - B¢
2 XL ISAAASY Q<L EAlY
T2UN ) B Il S FE ISADTASY @ ToT 2 ch M ZH0 "RIBI(Z O D UE—y 1€ 1T | ZZHOE € HOIUE— K 1T
1oday CURHFEI N2 —8 <
uonen[eAY pue SULIOJIUOA AY—A (OEBEEEE T
19f01d FSSVINS LKLl "U—(A"AFeh T
‘¢t
N d
YURFE UWRHEBIUA— A - 44 ([ & =3B VSOTN-ASVINS 3288 [ B B —y o2 o P71 Nunm\w i M wmuwkm_% mme\BEmW\zm
UUR YA LT = 2GRN LE =L 6 EL L ﬁmﬁm@gmmv,m@m "
QT AR SE "SLF HANWEE T 4200y B H WS FACRE IO © 2 00 A2 F 2008 ET | 5 s oA 2 0p e
(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d HSSVIAS : L iH
SLL - 129
61T 61T 0>
95¢ 0L1 791 S6 S8 [44 I
[e10L, L00T 900T 5002 ¥00¢ €002 g
(L00T-v007) X BN Z T ENO W ZHAE =5 71 2 L lZ 2 ZE € B EES
HFOTYAY 00€ QeYE— 2
UNKHFEZ TTYAY 00¢) WEH “NNEZ AZHANEEN RN C QY E = ¢ Y SLL QYE—y K T £ ARSI, cTcn L T
CHUNYEZ TOYEEOZH QLM S B €
E—# ol sy @H WS CIHONGE) OE € 2 ZHiE € Eolo s "o £y L00T I<¢=dy ¥00T T-1 | HO2— £ 22 TASNI ASSVIAS -1
4
1odoy U W Fa B - Y

- 144 -



FEN) H 0l 550 AL LA 8

H 64y L0 H 8y 50 AV S Wl L oh L ALL T

H 6y L0 H 01 =570 M e R N M i il s o yacLx |1
I3 Sk loeTsioacl E5)

(HZE - WANGHE] 7R LY) L%+ ¢T840 LEEFRMN L (£ L 9T 2

UL RMAMT B LG (- FELA (2R VALSVIGD 2]

FREW A4 T 5%

WA ch W AR £ T o O LMEO QU
PHEHE I TR0 LEGETFUN 2 Vih ZAVGEEE GO MMy oL (( £ L "2Uehliff ¢ TR 0L re

RN WH DM CHFE T U

(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d SSVIAS : L H

P
E—Y WL LH AT AL T LA T L
YAA(—F (& UYL E LA
AU N LET U= LR -2 Y (U=
ALL L) e KLLLXAUL A=

T LNCAL AR A
f " LAAL CEALL CL=h g AR
LAY YN EALTA KX T KA
U TLATRV L NU—TL= “—aA
T N pLa AN VL= L L
AXLT “A—AULL " RAUL L OLE

Y - [ —y X L QN HEZ

YT - [ —y e 2 L QB NHABES

(LO0DE 2B 5 VSOAM-ASVIAS ‘ST X

YNWE Y THEK 0g] OwtH

(NHEEIE £ €1 OB S RIE £ 07)

0@ T 7 E L 28 BIE I W E @ A 2 T Z 2 (@ EE VSOIN-ASVIS €-€

(L007) 110doy uonenjeay pue SuLIOJUOIN 102[01d HSSVIAS : L H

DinLey| SIN FREW AENE R T L002/60/8-80/9C &0
BYESI3] 9PUAT SIN FREW AENE R T L00T/60/T-80/61 ALk
ewnueseN “IN SR A Y L00T/L0/8T-L0/TT LA
eweAI3ng IN FREW A0 S ¥ L002/90/01-90/€ VoL
exesTy SIN ‘BweIsng IN FREWAENE ] T 8 L00T/S0/1T-S0/ 1 (L LUl
exesTy SIN ‘BweIsng IN FREWAENE ] T 8 L007/S0/€1-50/9 ALk
exesTy SIN ‘BweIsng IN FREWAENE ] T 8 L00T €0/€-20/¥T KA O
eweAI3ng IN FREW) A ch L00T/20/¥T-20/81 &L 4
eweAI3ng IN G BER) A 9002/60/T-80/LT VoL
murep I ‘LopeH I FREWAENE ] T 9002/90/4C-90/ 1 LOATR) L
[T SIA ‘BweIsng IN FREWAENE ] T 9002/90/11-90/C V—Tala=
O[T SIN ‘BwnueseN I SR AENE ] T 8 9002/£0/81-€0/9 V—Tl=
murep I ‘LopeH I FREWAENE ] T 8 900¢/20/81-20/8 LOATR) L4
BYESTY ST ‘HIquiey)en) "IN BHEA ) L —> S00T/11/€-01/6
el
AHINAD QW KN — CQEMEA b LY — $002/01/62-01/9T LOATR) L
BT £ =% (1 4L LASNI $007/60/91-80/7T EAUL
Rz B FHH Wy

LO0D) B —SH LA LY » 4 &S LULYNNG BN V LL > ONWWH 4T ALV E

b

‘Gl s —a <

BUGER L (£ L 0E 2T €€

T2 EENNER

- 145 -



UUR YA DM E € HUHERGOL (2L 00S6 Y S
UV R DHEE VSOHIM U R 21 R ERIOY)E ISSVIAS £ mﬁwﬂx%ﬁ 4
st
(D& L%
Byl
A EL g
B
%Eﬁw
E Al
4 EL g
E=R 20
P E S
—de el Lo T Ll L
—dr e LLo—£
%E%wwwﬁ
10doy uonenyeAq FRCERd S B W €
pue SuLIo}UON HSSVINS - YUNLB R G VSOIM DN LI Gk Ak —sk e MEL=4 “RIEREEHYT T
W g a0 L U R TR 0 B L RIFH O~ —ye— £ 2L LLVSDHM-HSSYVINS . T Y H T
0 CAIURY =L DCFANLRCLL LRI LL L2 DO ST G NI UYRETH
X R O~EL]FHE VoI - — 5 AGHh CRIEEEGHO OO T CATP NI LR KL - 4 & X LI L QT VSOAM-ASVINS €
110doy uonenyeag NN =D 2NE R VSIAN-ASVIS (¢ £ &
pue SULIONUOIN ASSVINS - | 4% 4 & X LILLDY GG 00— & A AGHIE R BI2IGEY T “ AL NRIEETL QT RI 2@ SL VSOIN-ASVIS T
M s Tl - TIUREGH 2T A0 L2NGERZEMT O LV L IdZY T Y L =41
- R
UNFNE R G RIFET 2N E— ¢ VSOIM QLR
RIS LM WES 'Y 0T FRH T T ANEMERE O~ E— 2K VSOOI Y | B E g E S b 2 E— et S
QUG [0 S U QUL - NI EIE > QR B L Z I
2V ISAdAASY “ 2 NSEDNEH—y 2 ¢ T RYUNERMAEOE—y 2 ¢ VSOIM C L R2IFEZ1SAdNTSY € C WUFENE S CF2)ISAdAASY
°C "CURFIEE
0 ROGHIA DN 4 A0 LY “LIYHHOYEAMS NDINHG O YA T ¥EHoEEE 7| WHEZISAIASY O [FH—y 2 ¥ ¢
X R O~ & VOIL - NN S BN A ) mmm<2m NG R E °C
a Xk YEC RGN ST RO LATR )V LxLAKLT Y — "CADTER QT S BHAORUT LW T
RENWHELREO~AD - | W L4400 VSOIM-ASYVINS “QRUNTLEID L +ﬁ I ENE S QR "¢ TRloediw g 2 FHVSOIM-HSVINS ¢FH—ye ¥ T
B SN USRI G O B @ A N8 "R VL La o Lk EALTAR L SSUDRQE= @23 p."
O~ [E—ye 2 £ VSOIM - A AL L XANL - AU—TR= m.maﬁS W R UENE FIZIE = EOE— ¢ 1| R CEmEEOE— L ]
AU AW OHFEIY
B B Y VOIL © Ll
2L T 3 60 2L R L0 il | 22 W 20y B e O e S (ALofxAL 6
AL T 35 60 AL Y EA = L0 200 S AR 8
AL T 33 60 2L ORI L0 VSO Sy ok LA GAC L
H 0l b 60 EEED Il 2 ELE T o o U—T2= ]9
H 8 60 H 8+ 90 VS S [ LR VL[S
H 01 =& 60 H Ly 90 AVEE EL S (O e & L—A 4kx |y

- 146 -



0

X REO~X2L]& VoI -

Gt

O~ [EH—y X VSOIM -

R4l

REOFEEEBO~ D -

NV @&Eﬂ@(l&mﬁ LTROLVIN N2

¥ CgHAE= ) BRI DT O VSOIMASVINS SHTBRE 3 O F BRI O~ | —yo— g 2 L ()
QAL N2 (E

FHO Akt A MM VSIEM D1 T Ry LW R BHAUED ASSVINS O L= “RIFEFEO L=4 (+)
CYUNFE T CRLFEADNE —r 2 € VSOAM RIZM G b X 2 g Wl &m@&@%mQﬁiL

SN QERIHY

2 HAQYYE— 2 L G LEIDNESELQ VSOAM-ASYINS 2 @ IR E O~ FE—y 2 € VSOaMm (+)
°2L

QLY R 2 N DU R IR O B @ QS 8RN d R L L e s Ll kL TA
LA AL L XAUL AT L= %@ggE%w@%%5%(%5«éﬁl1$@ll<\xrv
SN2 EZF U

@O (GECEIEEHN R T 2) VSOIM-ASYINS “WET ERIE 3 O T2IFME R E O~ E— 2 ¢ VSOIM (+)

LA Ak

0

X REO~XEL&H VOIL -

At

Y QQYEELC N GNIUR DEFE T DN NI D

N UMZHEDROLEN FIFH LFOE— 2 € VSOIM DN NEEE I O~ —se— 5 2 4 £()
CCNLNEELZ I 2CRIPME @ 2 X RN QE O QIlE S L2 E

YEQOE—y X VSOAM "3 2 @Y 7 D2 O UI KW 7 2 OB R L O pEIDIT £ T X ( LUESYE
Y QMR IEHE SO QYE = R —s— AL ETR XN DNBEEERE O~ —ye— 4 AL L ()
LN FIEH T T EHWYL YN EIDIN R FWHRE L OEOWTT L=4 " RAUT R[]y
MREENY "RIEZEC@ "2UE "D KE (2@ 2 VMG GBEY X c2) TEEE) 1%

O~EH—y A X VSOHM - | T 2D [TLY A 4 A 45=F) BFT DY) (vadolZMHE | QY Ta ¢ 2l [ E

(Rl A= =ZFI PR —EUN G —L ] AE € CO0Y "GN FH g [LCe@D R NAHLRID(GE] "R
RENYEREO~AD - W Z L oke a0 L EREOFS h'E 8 "2 ¢ 2B EIHE O~ E—y 2 ¥ VSOIM(-/4+) W m X gke0 g oL

NIRRT Y R 2L EREHMO

ISAd/IASY "2 Q¥ BB EZEQE—y 2 £ VSOIM “TIN —y0— & A2 L L H ) S 2N 2 B B (-/+)

QNN FH R LR LRGN AL —=0 ¥ [H

UM ENUZREEOY —=QFE—y 2 € VSOIM "Bl —s0— £ A L L O H) D2 NSE R B E /)

0 @;VQ%wﬁégAéﬁEﬂ@<l%%¢mH\nnﬂé,m

X REO~Z L& VI - B CZHETH) @R 2T @ VSOIM-ASVIAS “WHIT EEIE 3 ¢ P HEME O~ —s— g 2 LK ($)

HHE G R

O~ [FH—re X VSOIM -

@@;A%J%An{ﬁ<ﬂi&,Vmelb%mw%%wwpm%ﬁéeknb,ﬁwmm@hnbrv

(Rl N L XL AR (GECE)EEH
RENWHEIEO~AD - | 5 S bved L1330 P2 VSOIM-ASYINS “WETEEE 2 ¢ P RS REO~E— 2 ¢ vSOam (+) T TG

G RE R R L WELZ)

ey —=0xEHEE " VUEBEHOY —=OQF— 2 ¥ VSOIM "B 1) WS AR 2

@D © RN HAMEIEME 2 | LA = ISAIEASY “B1dD O Y R ED S 1Sk B b B (-/+)

(2 ¢ HISVNS H LA~ ) °C

@ A2 FE 7 THUSINDANC T CELIFEI VKO T 2EH "R lnhHHRNER "RERECR 3

XH R B O~ ERdE VOIl - V%2 U QO GERNEH L URTEE ¢ ZTthF LT *3 & 2R RHE O~ E—y 2 ¢ VSOIM(H)

[ N EE R O AéﬁEﬁ@<l&%LmH%n%§E,M

O~ F—ye 2 ¥ VSOIM - W OCGE=%) @202 T O VSOIM-ASYINS “WHT EEE 2 G P AHME O~ —s— 5 2Lt (+)

(Rl wsviﬂwtegAéﬁEﬁ@<l&%¢mHmn%ﬂE,“$
REOWELRE O~ O - FHE = ) EH Q2T O VSOIM-ASVINS WET B lH 3 O TR E O~ E— 2 ¢ VSOIM (+) WEEOEEL

HOEBEOY 20 L3

- 147 -



G ML R T AN LA IO QB EYE Rl E 0 —yo— 5 2 L ()
C(FTU hFl) Lo iEb e ACET) 2 — £ 23 LASNI %o [FE —
V2 ¢ VSOAM-ASYINS & VALSVINAD 2 & T 2B B B H O~ ZIZ D E = % O —y < ¥ VSOIM (+)

- 148 -



Tl #ER

a

HMEiJ' v ~F 5IEE

(2)

RTEH4.

G W 2NN I HHZ I DO R b LA A X OEREROE S thw] s Tans “EE
WO 4 (4 YL “UTR TR H AT EA G 2D SO EIHeFht “EIEMLLEE D K DIREE 6 X 2 (1)
AT DU R WRE RIS ENE NG &
%.waiiﬁéﬁﬁe,v;&ygmhnb,aw;pQgg%gwum%%%@%@ﬂﬁ@ﬂﬁ@%%,ﬁWWﬁrw
L=

E-DREATD S
(VSOIM N} L= 4)

Fibg
HORAL—=QEN ~&—4

O WYL R YA EEOYH 9

YR NDURTLREI(O~VEAAY S0 SE2USREL T >N X R (Y "D 2 (Y QI EZEET T £ B 2T
TECHEEE SGHOIC ) D SE DI D D) (LA A= —y0) BEY - 0 2 SHEE O 1 oSFYF O _Nmomm rw
VSOdM

DL URTEMR "3 2 OC@ BT EXE

PO " YRR OMHTH - IIILOHITH QBRI E Y (D 2ek2)(dy 900023 ([ VOIl (+)
‘CUALUGUCETIIN RC—QRMEFEHEO A L £ V LEHRIZBAY 21882 (Fy 0000 L EHNY L = 4 (+)
N L5EE TRWES Sk

DVEDEER QW (BOEXE) 210 T OEENWHELYH 2D (LF LLoa= PEERSFOQRLOIN) NIDFad (+)

CG LY R
T T C LB A 2E Y QLMW S e CEERT @ OS2 ET BRI H | P 2 sk @ i ch vAO(+)
(L=4%)

E-DREATD S
(VSOAM N} L= 4)

F7 50 2 HI VAO O H

‘CRACHHANZI G
BRWRHZIDELED ASSYINS L= 4 “HIVEZI2CRRXT UMZBOEROMS L (£ L "REEZEOL=4 (+)
CYNBENITCLMMEIMER LA (L=F - 432 “VHE R VSOIM-ASYINS £ OFINOVS (+)

YN H

UL Al A0 OB (N L (L L+ Lnefo L4240 2V ch % VSOIM-ASVINS “E! vAaV (+)
OU\N

SR 4TRAL  LAARL KL LORETO AVIAN * (1F 28O Q<¢ AVIAN £ VSOIM-ASYINS * i 8 = #00T(+)
(VSOdIMm)

‘TN UGLPCETANC T O £ 4 0 L85 TF)

(dSSH : dunuedod yoddng 10300 uoneonpy CAUSY) [HIHHX — 4 4 A EXE L = 4(+)
° (&

| Ty S00T T mQOIEHy - MHIE - BoE) ) AN TWE 2 2 G222 OI2E O ZH B RS %L 1 X2
VALSVINAD 1 Hi2E % T 21 7 D I FHED. B E O 21y I 0 Bty ch D S 2IyE ] CEIE 8+
ZNXULRIR G RITEEORAYU G LTHEZ QU

T REHOYMRONEH A8 "2 UIREL @ MO X UE I EOEE U ACETR @2
| QHGFEEORAUY LHRE LR KHEOERE BT HZHOEE 7 (S8 T8 22 0£0T < E AL (+)
PV UYRBMO N T R 2 LB IHGERMY i 2 OS2 — (2 ORI (+)
omgvi@t©Mﬁwoﬁeﬁ@O¢ﬁMﬁ,P;&gAﬂmvﬁﬁwﬁ%ﬁrw

L=4

WEYEMM: 2 Sk2) (010T-S002)

E-DREATD S
(VSOAM W L= 4)

EAS 2 1Y
T HIME N - WS L= 4

(B2 HEHEE

(R HEHEE

HEEEE

) A dH I %

I ¥ —= ZEE0) 5 g g d s ch ElI S L = 4

HEE - HRomE

P Ao WS T E

- 149 -



QMG DU TN WHV R = o T2 HrZ @ﬁl\
D2 QRO BINZ YT — % 2 FUZIHE—% "¢ T2

Fl£—O L LOKEFIESY "¢z 2
ﬁﬁﬁ AEE 0N Neagc=

£1SAdNASY] “UE “C AT AL BEEREX Y AN ZTASY D BEERIBZ 2 O T 2RI E = EolE—H) QU R T WK E ISAd/TASY
THUNMEZ [0T7) WEEH 0@y 117 Rilgdk@ NREEEWER “WHAUNHEFILY s -8 0 L2 HEW Ok . ¢ O Wk ch ) W B R E g
QBUGH 2 BFIGODHE = 22 (426 GALKLGL “LAAG “yactr) HiE v \goRiygapE =) | CHHIECUSTE | 5 ¢ vSOTM-aSYINS
(VSOam) (vsdam) (VSOam)
CC N7 YN B CEH T 0
FOWHATIOTEOWEE 219 YT T LRI LYY BIPT S DL YA 0 LEEWUHTIN
TR ¥ S>EUIT DCUY 0BG ESE I CIFE R CREE AR RS C T S U RIAVEIRI (5
BHOoEgE MO LEASNI "R TR o REO~9 8 - H3 - HEH - M%%iﬁ%ﬁ L) S i (+)
UL YW QU ZHBIY O~ 365 0k o g 16T 1] <
¢ T0T) QEEIYUR HMWTP0/S00T ‘Bl GERLL A (4 =T F2 Luaxu%viz;L%«%;e&ﬂ ~=y L00T(+)
@;vg%ﬂﬁ$iwvghﬁwﬁf_%i
Oy Y0/S00T YN NHEZ T0T) B H %I VT C Q0 “EREMSME YWD EL 0 F 2N PO — LS5 3EEHE)
6;Vq%@gﬁKﬂ$£@VJMﬁwﬁf:$ize&3§§1ug%%w:i_ﬁ CGURAE ¢ E
HE U ECTLCOrORREHN ¥ (4 & TLAUDE 0 T 2AVH O — CEMHERNW Y ¥ (4 A F £1SAd/NASV(+) LR YU YA Wl 0NN B X dh @
°G 2T (L=4%) L= O T2 B
B YNWHT (€€ WO 00T AL WEZ [0¢) HiH @S¢ R NPEFFEMER O3 L00T(H+) (L=4)
(L=4) FIWEQHME s TAnL
(B32) EHEEE (3T EHHBEE HEIEEE
R E - Y@@
VLN BERHA A O~ (HHE TR ) O TNER R T 0B o~ #EEHE C4)
UEEFEICER TCQIMEN s oLy CREHEO
A O NL VLR 22D T o EHO R KN TR R R o~ B Z M = O —y 2 L ()
(VSOdMm)
TALURTEYEG O U—L ] QW EEE R 0 HO~BEET ¢ L2 XZEEE T 0 L=4 (+)
UURWAE R C QI RFEDILN 7 DAL IR BN S OMOEIGH - g EE R ASSVINS
RO FE R E O~ AUA " ROBHIMBEL <L L - A— L0~ dSSAN VEIRIF € 0 AHDINN ADA CLAB T ()
CADLUQLUCETYIC 1 O £ 4 0 LBFEZ)
Y ENE®ME DAk (0102-S007)  (dSSHY : dwweidold 1oddng 10100 uoneonpg eAUSY) [l |EH X — & 4 A-EE L = 4(+) NERIT R E ENACE L (2. 4N/ -

(L=4)

(VSOIM W L= 4)

M$JD%%@;%HND%

U FNE R @O FD2NE— 2 VSOHM I & X Mg W E T th'y 0T 2510 (+)
CGRIHEA N 4 T AR LY LB OMA SN LT HG FoimS 22 )T ¥ EHo gl (+)
owsviﬁwm@Pw&%4m%n%<%§s%ﬁ%,@ggﬁﬁp@+ﬁ@$Mﬁm%ﬂﬁ

QM U UYL YR DDLU DT B DB C (12 EE Sy "R AL e L
ﬁ;mHA.kmx$.>hh+%ih.ilﬂmn,%ﬂggE%w@%%gw<wgﬁéﬁl1$@llﬂ\xrw
VSOam

- 150 -



WENEUNBE A4 47 "RIESEE °2Lc@d (45 L002) 18G FT “(d79002) Y 069 FT *(dy500%) Y 192 ‘91

* (= ¥002) Y 29¢ 91

QL2 F 185 V1

R 2 W FFH o 3=y L00Z "R
Yy CRDRENESL AT R ZNO. LISNT £,

CAFLEID.

MYURSTREE VO — 4 22T "@AGALEIHT 2 (FL0) —4£ 22001 ° (#90) —£2266 ° (560) —4 2266 ° (FV0) —4£ 2288 “LI—4 2G0T
CPERWENZ O LTEEDIH TT— H 0T = L00Z .

(FTOh S LRKLYL 48T LUL) FT 0% "RLREAL—OH AN “BE QU R AN FEHAED1Y

X TR CRIAWAE R T e [ER T H 6976000 TQRUY A UHEILEHY AN FEL 2 @WW_\V HE

‘@O MIEC U @RPNCHE 0 T2 E O B HERE LIAL ©
b OFFIEENL C T O 2% 7 2UURAEE "D
SRR BB I E R TIAL ¢ Wlﬁmmmﬁ@ %8 "y 9007

QMG LI EE

—T /) YO08Y) HEHYTONTIL—T L “CALNVENNT L L oL TASN LY £ < & BEZ O 2 99¢ (i
WEHKN L —T L Y 66 O WEFEINT L —T L) Y SOr * (Y006 : B H) EHEBtairymoY 1861 Ry L002(-)

SO ZHEY D RO E - EEGQ LSANL LW TR GuEG&oU Suruuelq
PISIA) ZE Z L YUY DL IGMO~ — LA — L WA - B - Bl B ()

o ¥
B (BB G
OEESIHL T

NN DR V. £330} /A R HZO N FEN O
0@ (Y 000TI QYR BINT L —T £ Y 000°C QLB IKT X —T £) Y 000ST RIEVEH ° (Y 1€TT Q<@ LASNI & “s¢ (&
WIXI L —T £ Y 0SE€T QBT L —T L) ALC@IY 18SHT PIFENE L AT ZZHMD. LASNL 4 = L00T(-/+) | @C-CU R IHYT £ CURTT
¢ CYURTEE 0L LASNI LTHO 4 b4 v 2 FHG) | v AGHEEDET) PIUT L ARG ENE DT
(VAT TEE) AU € WAL v 2)dy L00T RIUM AL, LIY T O B 0 LASNI L k(+) AL URAELIE (L=4)
Gy (L=24) (L=x) FNEC THH
CYURKE UR KB YA — LM - £ (& =3 H VSOIM-ASYINS Fz3H [n BB D) E—y o2 ¥ ()
CUNWEE T <20V HiH “URP)CAEH IO < 207 219 F 5 L00T(H+)
CYNWEZ [TYIV 00€) BV E N IEZ 21 ZHONSE I C QZMME = $ ¢ D SLL QYE—y 2 ¥ (+) cu
TN WHFE Y A B BE gy - AH3EY
(BEE QAME = E 0 S) S EH “USBEE LRIl € 12 2 ZHOE € $EolE S 12 o £ L00T D¢y +00T(+) RV =Y (e YEC RO a2 ESA TSV
(1 3x) (VSOaM) (VSOIM) D [FH—ye 2 ¥ VSOIM-ISVINS
(vsSoam)
CC @O BRH QM MEED N8N H 6y L00T “EITEMHIEE [n 0 B BTk ISANASY O~ 3 Egz % (-)
CC@RO AL CUREMF L “RIDNC DB B £ — O L L ISAdNASY
O~ GIEER AN TUE T MRS Q@ EEE BRI I E SRS OEMEEE R OY 81T =y 900T(-/+)
UNFE R YNGR S LA S )
A X D2 VALSVINAD BIE &S MO E L M ORMER "¢ 0€ th'd L€ “WHOBMEEE O~ —sc— g 2 L6 (+) . S =
OUE T4 b5 bl) QERSH) YU WM USRS EHICA LT =220 <207 ‘il 4 =c o) | B 2VSHFANOHO
YUNWEZ [0 HgE | ¥ QO LX2hil
CO@Y TS9E] Bl DEEHIAEH O LASNL] UBh( L4 £ X O—& A 2ZHI0th 2k 2IZM chlE] b 86 03Ty L000(+) | HREIEE IR OH R
CYNNET (TYAY 006) HygyH | @FiEISAAAESY 0~ CURAVEYT LY
YR CE BB L IO 6€1°T (D) "W LASNI M ch@lE ¥ S @O T H D — g2 agHuyrd (D (B | HERFWH "OW "B | cgvoaezto (%) Ha
CAFALNERID) (VLS 4 RS LULAL I 8 4T LK L) HEH S | BHEY O VALSVINED | Bfg)d @0 O 45 L5 10% il 0 [F T
JW%%@N YRI2) (B CHEESMWEY CHEE "L "R LKL L8 LUE LA (WEFQTY VS @ (L=4) | 2% — & 2 G b
SR A dhdy S007) SALNEMNGER £ TROLWLRELEY « 4R T LELY L=40Y SS “HMH 6 25 L00T(+) (L=%)
(139 (L=2) EEORE R

COQANIENT [0T) HiEH 0@y T6T) Plgrd@ NEE v (4 <« T£1SAdAASV] ()

‘¢

- 151 -



A RIB X 2L O a2 HEIRIE

FEVSOHM MBI CEIGH— & — (( ORRELRIDIHY T WUNTLNE ] —ye— & 2 4 L QT ERI 2 EEE VSOIM-ISSVINS(-)
UL BZHXNTE CHAF QLN L O TEL SN

U Z s ¥ VALSVINAD "2 §EEM A& L "M ch “WALIEE DY £ T 20 LFOIUT "G QRO ch AT M ¢
WET URTEENEI U £ =& 0L BT YN 2V ch ZAVEEEGERGFHD MM (£ L “2ch i 2 T2 ncH)
CYNWEZ TEK OS] OB 0 QMM 1 2 E e 7€ RIERQYE S AL Z 2 @R VSOdM-ISYINS(+)
CUNWEZE TE vy FEEH USRS OE § 2 E O L00T D¢y £00T(+)

(€ 3x) (VSOaM)

CENETRIZ YUR

HINCHWEME D (g T ¥Y) LVIHEEEHRNEOAEA—L (AL LOXON LMD O E B2 ()
L UGHITL F LAy d 2T LB B RS MORa 4 b

L B U TN IO R EWEQ LASNL A LT N B S E G T 636 H 2 M o HEE R
D1E OO TG S LB T TASNT LB M - ¥4 B o TASNT LRGN CEIN 4 (4 ¥ £ £0)
O RF I LRI 2)

NEFOTHODOX DN WH) (ET) lE0—4 22 LASNI eh 9«3 2 AL SE T [LUSTTHIM— | ¢ b1
C\OOG NI RET (YUSTITE | UH 8l thF T | —se— g A~ L L “EIDXNS D) — & A 2G0T o —(/+)
O FIE R USRI — ) B1% L

2 TAURSTHATY] WAL=4D1 3 — 45 2 ZDHENRFEL VALSYINAD “E1'% ST ch B 6% v & (1r GRS H ()
*C@ QI RENEC AR CALCHRZEIDIN R — 4 A% « L= [ QA A LTE— &7 2T D
YRG0 UKDINEYE BRHOW— £ 2 AGN LT UI T - QXYW 0 UUR TN B~ W — O F e ()

U
SWERIRITE 0
ISHRGIE DL TGN
N REEE 00T
@O REY OB

(vsoam)

O XL UBNHED) VL2
A XO— K2 AGHNY
W SN2 R
Pl — & 2 G dh

5
SRR R O £ — A
KLY — £ 2 2GR

(VSOdIM)

4
LAV EOLEZL O — £ 2 22
UHOET 3 — & 2 AZhe
HOIN T —8 A2 —A (i

(WEZTYI0L QHEYE) U NEAWHEOET N LHKIE 8 Z— 4 1Y —T =El— & 2 M i (+) (L=4%) (L=4)
(€3 (L=24) FEQ € ¥

T ek ¢

VURAELE *a

@ INPHRIT I @
UCQIWENE GUR | 212 [—4 23+ ¥ CURHIFHIN T —85 2%
NG — N —T=@T YAE 01 HiHRAUUAATURLHER— 45 1Y —T=H VSOIM-ISVINS ‘DR H 6HL00CC) | —A 1] " QOITX — £ (OB O i
N W) 2L ISA-TASY @ T61 21 dh B2 “RIBNZ 0 Q< YE—y e 2 ¥ () | LR RIETL O — (1 £ L “U— &7 G0 ch
(T ¥ (VSOaM) (VSDam) (VSOdam)

‘CRI R

G UHBEEH QA VONBEIT L4 0L T L3I 7 (4 ¥V LOWEEE ) @ LASNI 4 ()
CRUBERT G LAV C GBI CWEEL (=

DIGHIGY 232 ISAd/IASY G 7 LR E &S IHI h " RRTHL RO —CRE VL2 4% OSVO
) CWY CCVLUGTIR S LAscAx@ (OSVO) HAEM D ASE2)BHIEM B £ 2 (1 5 =32 ISAd/NMASY()
OXUENE R LB G230 LASNI A S GHHKEL TRI2IT L2 4 Aved

— & L2 Qm2) (roxdwr) EX0Y (9S) WAL~ EEMHA LT YO AL URBEHEIT LA — 4@ (0Q) th
WENYW (veld) [ 0Z 0k CRAMIMT 4 AT LB WEQ LASNL £ R VALSVINAD 219 “\kEky
T30 0 @ EMEIBEERIDINKEL "W ° (1T AR BOAEA—L AL LOWIBENZEZMY) Uy
WS 7 & b3 7 B E Oy Y007 Q¢ AN EDHE B N B O EESA LT T RYUCQAIT Y
0€ BIEH UCULTHBOAREA—L(ALLOY 9T 2y L00T O W ALEIZE v L1/ FUT3E Z)0 0 Ee 240 o T (-)
CNTLN DL E NG LRI (Y SIT Qe l £

- 162 -



W3 AUCRILTEEN OO B T % LAy A X0 —/— & At DFHEO T LU U TIEMEY ¥ H )

CYUNFIE R [ACAREERIR) RINGQ [2fC Y RE b= E 1
2937 Tensyg) THIE T8M) THEAUUWI@RE] DEY ] “HEZHIHY 0% €T h% 6T "R FhEEEE () (vsoam) (L=4)
(vsoam) (L=4) ZIHEy
CQUCHEY R A OV L VL - H S
QYR AN IURMEDN £ (] L5 LOWS > LAY INTROITEOQOIA RIS L AEERY
WD NGB SO Y UR G 0 T 4 TA0 L ST Odd “RIDUC D\ N0— & A2 AL TN 351 ) L@ (HECLTY
Qg%@wﬁogmﬁﬁ_ﬁgwgiouwﬁi NIRRT SR LA A
WD T4 A% kg TH] DY) REHOREE WU —s— 4 2L 00 %0E th S€ "2 P TR EIEG) | 808 % fr 8 b ais—
YURBM— (T V& URERED IMMERHME 0 Y R RIURS G ) (vsoam) (L=4)
(vsoam) (L=4) EERiiasL
SNV EZ AT OB OZRd IR, WU —s—4 AL KOV IRNAYNEE T TRBN(/4)
CCNL N EFE L ANTRILN
RYBEMEQ g T8 TG TE%%) BN —y— & QoY YN gla 3 YRS | (/+) HEF sTans
TUNFE 7 TACUREERIR] EhGR@ T2LCLRE) Zh =
2N TeAT kg THED THRY ) TS OXMEEYT WY STth% 96 —sr— g A4 "3 T 2HEEEREG) ZhfrskEy
CYUNFE R [ACYRERIR)] BGQ (YA RE] "2 NGE=haEn 1 2%
(G X&) THE] MY TR Q& WH0EthF e —si— g L "3 T AFMEHELE () (vsoam) (L=4) ZhdsE Yy H
(vsoam) (L=4) FERERE Y H NI m_
(B2 EHELE (HH) EHELe BEELE
Rkl - YW@
(&AW ORI | £ TR O LVOU 2% “ZHyE
=) CCALNHEX TR ALY AT TR 2 R RWR R (RO VSOIM-ASYINS “EI —se— 4 2 4 (+)
°G
LN HYEZ @RI VSOIM 21 3 Ry bR DIE— < € O VSOIM ZEN UL ME| L =4 “RIEEE L =4 (+)
YUNRIE R CROFTET D C 2 2E 2 € VSOIM RIGHI S £ OSSR WwET Cth'P 0T Blh (+)
"G @O HIE 0 SE D BT D) (E £ VSOIM-ISYINS X! [ Qo Bl (+)
o@,@g s R MG D) ASSVINS WS RIEMENE C A2 O L8 2 g ROy Li=AR
VAN LAFK LT Y "TNSR GROFET YT £ 4 O L VSIAM-ASYVINS " RUNGEID L RIZHENES 63 E
QR "¢ UYL YR DN UR D ETF O DS C (SISl "R L L L s (L -
KALTA LA AL LALXAUL - AU—T L= KN E%w@%ﬁ@(WEKKEI1£@l1<\ « (- E 1 M FE
(vsSoam) (vsSoam)
CALLN LU RWEEDNHE Y 4 e — ¥ LOWMAE - 47 (4 =FO~EiEtgnym ~0dat) @@v
CATLLURY TnEHE | 0owBEE U &SI W) | BRS¢ -
AT S ATKITEI 2 T QLR ISAdAASY N\ NHE) = (3R D1ERER > AME=FQ HmmzH
g%ﬁ%%v%s%wMﬁ,y%Eowgw@w,@;Vaﬁkasasﬁm@wﬁmm%ﬁﬁm_gﬁﬂewﬁ% 49 “HOHE
HOMLHNGY (R T2 {&wx<nx_ﬁvw@mm,ﬁélilwxbagéﬁz,Mm%g@%wﬁm¢v OEEEM L R
BRI NN n@&@b%ﬁ% COFNEEEL=4 CqFINNMA I 4T A LRIERMEEQ L= 4(+) BELQD e £42() M2 2 M

(L=4)

(L=4)

P OYEWHN £ T2 0L

- 163 -



(7 L4 nL3HTE

IR L= 4)

Surures], [PUNOD) wWex{ [eUONEN BAUSY
(B34 e B L = 4) 2IMDSU] jeig uoneonpy eAudYy

C T L4 O LN - T L4 0 LB QY — 3« DANYT - ZH S T 2JIST CRDIHYY  TY HiE 7 S\
2N BN BB sk WTHOENEYT £ 4 O LG0T “EI%TS O —ye— & A L N2 CF 21BEE 0 X R B0 WS )
LYy

VIYLHEE O O~ 4 FL0L WUCTH R GEF LY —s— 5 LG HLO— 5 2GR LR YU RED)
ANAHRHBEE YN QLI L nL VY TYNVEEETU— 4 41 5 LB — £ 2 G0 ch 73y $002(-/+)
SNSRI FO~HEE TN R ORI YR DM T D

QORI CRRABEBYREREY R Eh@ JASNI "Rl—Z A 4 — LY LS —se— & AL L 2L 2 WS
HICZIIEINTQ " ) £ YT T2 DAL U LG D Sk 214 0 LASNI £ 2% LASNI ¥ ch (+/+)

NIRRT g

AL URYA G | YAT £ £ 0 L2 T fid)
UM L= 4% 4 2 (AL 000 [ 2 7 EEFHEEZN P VALSVINAD > BIEI 2 X KX BB L= 4() | L= 4 ¢ DAz 2 Hl 7
(L=4) (L=g) | MBBHOWE £ L L L

NI

(vSoam) (eAuayy)

TR S HBMEEM MO b Ll GE 2 TR Y Y H ) YU T

(VSodIM) (L=4)

Qx "LV Lk CgH

NN HETH7 9@

ST O (S5 ASSYINS) T LASNI L0 D UBREME "RIDWG ¢ O —yi— £ A2 L YN SEIDEREC)
G MR C @RI QR M HE LSRG OBETE 2 S P 2EMEY Y (/4)

NN HE 2

CH YT % 08 “EID BRI E ()
(vSoaM) (L=4)

M2l WE WY VOUR I#mA2NEEN 4T A0 LB g =4

NI FEE
(VSodIM) (L=4)
HEBE sr2n o

CNINEFH T "R AMNYWHLIGEMEE QL ALY - g

LAXLUL AL YU EGQYN CNR0RD Rt [ (BY) ¥—Ad 4L “HEMOY "MTTEEYC WY
REGHHEEILCTANI 2L [T (FY) v—AN aL) ZERE VL0723 EWLE L0 5—40EF CF
XYY H "¢ A RBEYULI LD 9 ,@UEM@%@Ww@oméo@@mwaﬁ@ VALSVINAD °¢ A
NFE R TUCUREN | ¢ T3] BINSR DY QLREL 4 AT LELA L QLM W ERIE 0% 0T h'F S€
RO PANFEEHEEE w2 U YT OB )G @YY ST "RILR LY « LRI LLL « 20 ()
SN REBEW R D3 Y Y 09 @gmﬁwww@smsﬁvﬁgﬁ@<m5§§o«fﬁgggﬁ@§®$

QU HIM AL )T A UR W — 4 2 AGUINh % SS WL A LL + 46 S LUL EFY O —si— & 2 L (E(4)
(VSoaM) (L=4)

LA

TS 1436 2 (L00T)
Il 2 S0l VALSVINAD
EVAR L= bR EnGs 12
(VSoaM) (L=4)

=

WO —se— & 0L

xn_m_m

WX ") LK G

BAEE sTin Ll

WO —sc—8 4 K
Y L= b

ISR
LT th 1€ SR B ()
(vSoaM) (L=4)

T TACAREER] RNGQ T2ACA R "HTEMONBOEY 1 Ton Ll

b= E 1
(vsoam) (L=4)
HEFE] o0 L

1
HWUCQIAMMKENOGRRT I b LAave X —ye— 8 ALK “RZHO T YUSTEE RSB Y Y HE)
YN EIE R TYCURERE FINGR YO RE] 2192 (4
CTHEBYUO@Y) N DEY ] CRIZHOHY W €T 'y 8T “RID B B G)
(vsoam) (L=4)

AT gt THIEE TR

NI FEE
(vsoam) (L= S
V%_IW_&. _ L\t

SNE

- 154 -



swres3oxd uonmy Aeprjoy ,

1P HENNE = R 6 th' B L1 "3 & TR E O~ E W QO —y 2 ¢ VSOEM LN Z 2120 € #6/4+)
(vsSoam)

CUDY Y RNOEE O [ACHY2NC T QLG NTHE~EROWT ) TAURUHT R 2 (D
CUCAYTUQLLIER X IAE Y YN FEER AT QT 17k 0 SVIAS @l €

FEOCWOLUREW T @B BRI 2 H O (Gt Sy sk B S ch)ASON O U R B3E 21X B B A L 3k By
tho L 7 (Aamg juowssassy joedwy 10201 SSVINS ‘SVIS) FEBE (L Ad il L 1P L 1 WRED EWiey 4 =2 o a()
(L=x)

S @RI [0 & o
(VSOdIM)

C QEIHFE [0 & AU
(eAuay)

A ol H YT

o @O il 0@ BN F

O LMD 4@ (YN WH 2 EEW— VT 0 TEWRB OO E L ¥ BTN HI3E B3 F ISAdMESY FHE©
& 2N DIE B ZIE = ) TR £y LG S S I O L L B WE E — 2 ¢ VSOIM
U EVCFEEW ALY 2 W E QA TYT 2oy “YRUBRTCURED « WHDLC 2T LY AZHERE

WM O —y e 2 VSOHM ¥ “EIY 432 UYL E GG D NG E = 8 I QL L XFE 2 H YTy 0)
T @I
Eﬁwu@%@%w@ﬁﬁﬁaevgogﬁwiwﬁwwwem%%%59S£<,v;&gﬁﬁWMﬁemlﬂxxﬁ
VSOAM

COURTEW R 2O LB YR Q0T 2 WS - FHHoY

¥ T Lo LEMERENM A0 TMERAE CNDFOEOPHT N WG AW RO SVIS 2L BYEE 2100
Ao fsedld 47RO LY “HS CPNER R IEREEIY RE T @OBFME 2 2 @ CH Mg, 2 HE O H YT
PRI O Q ASOY CQWE € V2 2 QOB EIFEIRI DI C L TEEY R 2 T O S K D)3 A (3K e () YR

2CQROMIUTERQ T OF TBOobqEE ] GHENTO "3 222Xy TS EH 23K
QO HOHEY - CHEIHOIT BN s =L nL)] “UFZOEMBEYYHON L < £y e &M £ =co0)0)
CRIOPEMEIZ G L2 L

EOPULILIH— " STL AW R 05 ¢ Erak @ Hid v 0 B B 007 "0 G @ @O B a Y Qg (JI0Uno)
uoneuTWexH [EUONEN BAUSY) THEWEWE L= 4 “EINEIA DAY EE “UE CAFRIEIT DL R Uy

C AR TWILESHY—OWT DWHHE QU 2N I HR WA S R OOX D) i QR 7a T & B
W,g@@%%m%%%w@ﬁm%%@gmmwwg@WQémmw&,ﬁv;OgA%M$m%%Mﬁm&vﬁ9iw
L=

ZRo
PO & b2t 2
H ‘2o X2mE ¢
RO REEIE HTYT

(VSOdM) (eAuayy)

TG
BOFMEORE £ T&n
LGP R RFE Oy HIYT

(B2 HEHEEE

(S HEHEEE

HEIEEE

3 4y ) HEOWHE

CC@O N HHE CURBIEG O [F—ro <  VSOHM EIZN0 T B2 E i 35 1SAd/AASV(E)
CC@ROGHEEI (S R D EEIQ VSOIM-ASYINS “E! & [ @ B lml(+)

CYC @Y REREHOLE 3 P AFMERMHE O~ —y— & 2L LN E 2 € VSOIM (+)
(VSOdMm)

NN RO G [ R E
H 0T T R4 QYR Qb EER R LAY £ 4 0 LEHOH CRIQEHRE TR0 Wy

N M#FHEH
(VSOdaM)

- 1656 -



CUOEEEFD NCDISAMASY W 4 =40 LASSYINS "UR BN L= 4 U £ 4 A B EEONGEEZ ()
YUNT G & LA A @D —si— £ 2L £ VALSYINAD > H RO % @l = #(+)

CUNWEDIHX AT QICCERSEY Y H QU P2 (50 VSIIM-SVINS(H)

24 B s EI 2 VSOAM-ASYINS(+)

| 4y ARG

(vsoam)

UL BFGHEDN L L LA BN LW (+)

YURYEDEE ¢t E AL SAIV/AIH 2L gL W R E R DI AE LASNL W th “EIO Y 4 (4 ¥ b £0@ (+)
YU R B¢ LASNI & b 3 B % ISAdAASY G O BB EE O T (+)

CURDLCHDNC T QUL I L S TR S, - BE QWSS T B2 20T (+)

UCHYIITY

SLBEDESH L= 4 STREHON 740 L U LT QLN 2 RS HO & B RIR IS R o L X215 Z4m(+)
I 4ye b oYsREY

TR WP B [0 (B G D)WL
HI ¢ ISAdMESY (0 T217 22U L BT Q28 [0 O BB Ok 1SAdMASY & L1k x_%@,m\wm B O WY E 4 (0 (+)
YURSMEEGLASNI LSO 4 VG SHEIINSIN] 4 (v b L Loyl y—To @)
CYUR o PRI £—n L L - 4T L0
LQEEES— L] DN LEMBTLL 0 LBEMH DTN 2CLIEHEN £ L LT O L=4()
LW MU 3 O TRV E B — 0N YA g (+)
YU R A HEE UG O~ LTASNT 1 I EDEQET ()
N O
@Y1 QWM FHEELIZWENE M D kD) [T OMHY - WL - 80 ) 05 T HHTEHy S00T “RIE &)
CYCREWLAA—L—FQREE D CTAI LI £ (L LT 0L=4H)
4y VYUK

VLI 430n p o

WAL -

(L=%) (VSOEM) (BAUSY)) | sot o6 EY LW RAEY

S TR Y A L £ S 2 IWE R E YT () N&FEEwoy

(VSOdIMm) (VSOdIM)

UG | NHHEE0E g

BEGADDREHT QI URWHANT £ 4 0 LENOT 2 k@ LASNI L B 4 (1 ¥ F Lo > () AT £ & O LGS
UG EIHEEN UMD L L b DWEOMHENT WAT L4 0 LT SBEU—T R 42 $) | LBEUV—T R 4% FEEA=N
(L=4) (eAudyy) \HUE O H YT

‘R QIHE

O SETISCHE G B Yy W RN O3 FHISAANASY 1@ @02 ° (HMrH 655 L00T) T @O AL GBI D ek 2ME L
€ USYREWY £ TR0 LY EFRETO VO XNSAE LI QU (L L+ Lxifo e “2AhBIEFO N ¥ —T £(+)
G RCCURIERE 4 — A S LY O
—yoelp 0 PRSERQOE BB EZEOE— 2 ¢ VSOIM “RIEEHEN - G OO 2> 3 LS MeT VSOTM-ISYINS(+)
SN Y B s s 2 i 21 S E VSOAM-ASYINS (+)

CNERIEHCT [YUCTA[IHAHCQ) BNGR [YCTIIEY ] 2) [FEExkoumg) ) 738
QUIPE | S C AT DN FIE X ISAd/ASY 2B E Y CEHZHI O —s 2 ¢ VSOIM AN IZ D) &%l\w_ﬂt
CARNER) 2 YURWEGHH T D400 WO EE 2 U VFEE > T % 1SAd/ASY

- 156 -




UURT

% G EERME O SR D ek D) TIRImOILHY - YL - B (o8 | Ty S00T “E) VALSVINAD(+)
‘CRYFENGVURGA  FEFEMT O VALSVINED * >392 %0
wmwﬁﬁ,@&¢o;ﬁﬂLxxLAWn@ﬂww&%WﬁW&,QQVJgﬁﬁwLaHmu%,ﬁWMﬁﬁnbrw
L=

@t
SPERN ) LAy x
(L=4)

(Cr34
M) LAy @ —ye
— & L LG LRSS

‘TR GRS [HHY TRk 2L
M R T ANEMBEYYH WAL FE 7 2L Ry LB R G ONE 2R, S LB E 2 [H YO VSOIM-ASYVINS “F
UH O —se— 5 AL "GN UWRBYED &P 2E & VY H QB el VSOIM-ASVINS “RIY 4 & LY & 03 E (/4)

NS RIER O 4
YA @B LY UL
[y HEE o (o Bl L

(vsSoam) (VSOdIM)
AT U RS MERI ALY QLT "R & VALSVINED(-/+)
TR HEIDIGHIRE) (SunaoW sapiuwod Sutuurld L) FT -2 (+)
SN R > T RIS OHARE 2 T 2B 0 RN EREG®)
COVNDLURENR D LT £ < £ s, 219 3 3 REE B2 E G VALSYINAD(+)
CNLEE TN
YNGR (] AL AR 2 QR T LM R(E LY VALSVINAD “RIN —se— & 2L LO%LS 3 O TR EERE (+)
‘T
2N EEZRER QN A2 L Lok AW ER I G ch 1 22 2 (€10T-L000) -2 $i% VALSVINAD “E) VALSVINAD (+)
G BB R DN R MY OEREE=E VOIL > %O A U HE2IZH0 O Ak — i & ¥ VSOIM
Fl—& 22 “SE PO DU QRIYE L HHEER “ 2 @ OEEFOTHET LN W FK 24y L00T RN DN
T BB IS O R EE DI 9000 “Rl— 4 A Al TV UREE M CcPBEE (=401 37 (VALSVINED) @y (((3H] 7 ¥
— G AR WOER L (L L Y CR— 5 2 2ZHh ASSYINS C @OBIRMEY 4 Tha L) | RUWER S LAy A X kr) VLA A RO —y
(L=4) (L=4) — & A4 G B2V R
TN EEZ? CCVXUIACHTDIN 3 —
& 7 2~ LASNI kA% & 18 2) VSOIM-ISVIAS £ VALSVINAD “HIF T1 ch %91 2 & P 2B O~ [EH—y < £ VSOdM (+) NPT T H
(VSOdIM) (vsSoam)
AL OB RO D I R — 4 2 2 LASNL “Bl— 4 2 AZH L (/+)
CEERIN A X A COHEHEQNTE QWY 0SS 2NNMBER o0l RS L=4 ()
U FIE 2 YU A
BT L L AGHVENEORM L= 4 ¢ VALSVINAD “R1%6L O —se— & AL LU ZIEIDIEREFLEIE “2LE UURT (HH O —x 4
% D EE M O BB RO 298] T BRAAOM OB - ML - E0F ) O 1 WSy S00T VE! VALSVINAD (+) NGE=Sa L A= CHIEI) Tl A o B S &
(L=x) (L=4) LSEDEVSOIM W L= 4

(B2 HEHEEE

(R HEHEEE

HEIEEE

FHEXTH - YROomHE

YN HIMRY R 2 C A2 QUQUY LWL —O L LISAAASY QI NG 2N L (( £ LALLNE L L L)
YU R NVEY TR 2 NV & AVIANGH)
| 4yt b OYsA5Y

‘CQCC NG D X Y OEOP > LY G LB I EMHEC R Y L=4 ()

- 157 -



T UG BTN O L BT

2

(VSOdIM) (VSOdM)
G REHZCR
QR REZFINFEO~PHUC T BEEYE - o EY - 2B CRUERZHY B —yo— £ A2 4 Lo L) (/+)
AN DHERIRE S T2 B (+) NI B
(vsoam) (L=4) (L=4) | THO~EM X HER
CONLAR R QPN AEZNI S T2 (UL 1O BEY 2L £) BER “WEHIT O —si— 42 4L /+) 4%

SOOI QR (AW ORI T LI R ETO
VSOaM ¢ VALSVINAD % 2 4LCEREY Y H 2 | —ye— 4 A2 L (60 VALSYINAD 2 & 218k 0 i 2 B W EG)
(vsSoam)

CATLN LU RBEDICHHEE) 4 <yl — & ZGHNIN O~ H e Bt 21 4 T 9 <¢ VALSVINAD(-)

O EIE R L YGRS LA AR CRRWHE~ £ (] ¥V LUFLH B —y— %

AL LD %OE T NL L QI 2 W A S TYRE U EE R LASNI Yok CRIE S0 th @ VALSYINAD(+)
(L=4%)

QM RIZHG S T 215
=N OATAGE: = A=
(VSOdaMm)

Qo Hy

WU [l F L2y d X
QEREIFI LT "¢
VBE) b LAy XX
(L=4)

CE"
W) b LAred 2D —se
AN PR

BAGA AEO WY 2L £) BET “WEHIT O —si— & A2 Lt (4+)

SOOI QR (AW ORI T LI R ET O
VSOHM ¢ VALSVINAD % 2 LOCEREY Y H 2 | —ye— 4 A2 4L (£ VALSYINAD 2 & 218 EE o i 2 B W EG)
(VSOdIM)

ST AP R QOIS < T 2)

LN RIE R AL X GO VL4

AR TH—CR) ORAYUC LMW RES C— & 2 AGHILTE “BI%IS O —se— & 2L 00 Y2 ST EEERE )
SN L URBEEDIHKET) £ Ayl — F £GHWRE O~ B S B2 L 9 <« VALSYINAO(-)

SO MG R ((WG S IERR Y (4 A TLOWHEMBOMMAL “IT—L 47 g Wil 47 1 5=2()
SO MG (G S A B S % TASNI Mch S RIE SeEF 20 oh 0 VALSYINAD(+)

RO JEMEIZGT T
DIREE YA s
VBRI LA2AscA Xk
(VSOdMm)

TR
WT 8 F LAk X
QOEREIZH LT ¢

VP S LAy d X

(frs
Wrh) b L@ —ye

(L=4) (L=4) — & A4 G pB DV R
G YL TEC LW (ET VSOAM D AL LM FE—ro 2 ¥ VSOIM 2% VALSYINGD()
N QBT Q@R OFE R
L2 IHE O 2 VISV "2 R WM ONHE O WY BFEBHI iR QM £ ( £ L "MW > 2T aio 2478
0L "2 NCDMEE O SR E N EHL (40T OKBIEEY (£ 7 %) 2134790 ¢ (OY) L@y (o L) R ASENE YIS
(vsoam) (vsSoam)

‘O @O PEMEINE O (LFF ASSVINS) LT LASNI L 0 QL B IS MM ME “FID £ (¥ b Loc > ()
‘@Y

WE QTR 2NN T O MEEI RGO EL(Q) A L S OUHRE (D) R FEH O VALSVINAD(-)
CONIUREH D ¢ 2 (LFF ASSYVINS) L TASNI L 21 “RIT LY A% LASNI L7 (+)

SO R T G G 7 W 0 @Y & LI R (G 0 VALSYINAD  “E1 2| Yk VALSVINAD(+)

- 158 -



FTEHS. EME Kenya

September, 2007

Strengthening of Mathematics and Science in Secondary Education (SMASSE) in Kenya
Phase 11

Questionnaire for Project Terminal Evaluation Study
(for the Counterpart/National Trainers)

The following questions are designed to assess the performance and implementation process
of the project “Strengthening of Mathematics and Science in Secondary Education
(SMASSE) in Kenya Phase II” (herein after called as the Project). Please answer the
questions by marking the suitable choice with an (X) followed by an explanation for that
choice.

We would be most grateful if you would send your reply to Yoko Takimoto, an expert for this
evaluation study, by e-mail (takimoto.y@idcj.or.jp) by this coming 3™ September, 2007.
Thank you in advance for your kind cooperation for this follow-on questionnaire.

Answered by
Position
Subject
Years Participated in SMASSE
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Kenya

1. Achievement of the Project

1.1 Project Purpose
Question 1: Is/Was quality of mathematics and science education at secondary level
strengthened in Kenya?

() Significantly strengthened
() Slightly strengthened
() Not strengthened at all

Explanation:

Question 2: Do you think that teachers’(trainees’) capacity on mathematics and science
special knowledge improved through trainings from SMASSE?

() Significantly improved
() Slightly improved
()

Not improved at all

Explanation:

Question 3: Do you think that teachers’ (trainees’) methodology improved through trainings
from SMASSE?

() Significantly improved

() Slightly improved

() Not improved at all

Explanation:

Question 4: Do you think that the students’ class participation increased through their
teachers’ trainings from SMASSE?

() Significantly increased
() Slightly increased
()

Not increased at all

Explanation:

Question 5: Do you think that teachers (trainees) practice what they have learnt through
trainings from SMASSE?

() Practiced well

() Practiced little
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() Not practiced at all

Explanation:

1.2 Output
Question 6: Do you think that a system of training for the District Trainers in Mathematics
and Sciences are/were strengthened at the National INSET Centre?

() Significantly strengthened
() Slightly strengthened
() Not strengthened at all

Explanation:

Question 7:  Is/Was a role of SMASSE National INSET Centre and District INSET Centres
strengthened as resource centres of Kenya?

() Significantly strengthened
() Slightly strengthened
() Not strengthened at all

Explanation:

1.3 Important Assumptions

Question 8: Do you think that stakeholders (MoEST, district planning committee, principals,
teachers(trainees), parents, etc.) were willing to participate in SMASSE? Or did
they oppose to the project?

() Participated willingly
() Slightly opposed
() Not opposed at all
Explanation:

Question 9: Do you know any other programs (by MoEST, District, or other donors)
adversely affect teachers’ participation (attendance) in SMASSE?

() Yes, There is. Namely,
() No, there is no such a programs affected our activities.

Explanation:

- 161 -



Kenya

1.4 Project Input (Efficiency)

Were the numbers, specifications, quantity and input timing of the personnel and equipments
dispatched/provided under the Project, brought in by experts or locally procured adequate?

Question 10: < Dispatch of Long-term JICA Experts >
() Completely adequate
() Mostly adequate
() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):
() interms of numbers of JICA Experts
() interms of their expertise/skill
() interms of their behaviour
() interms of a period of stay
() interms of timing of stay
() Others

Explanation:

Question 11: < Dispatch of Short-term JICA Experts >
() Completely adequate
() Mostly adequate
() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):
) in terms of numbers of JICA Experts
) in terms of their expertise/skill
) in terms of their behaviour
) in terms of a period of stay
) in terms of timing of stay
) Others

AN AN AN AN AN AN

Explanation:

Question 12: < Counterpart Training in Japan >
() Completely adequate
() Mostly adequate
() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):
() interms of training contents
() interms of number of participants who can be trained in Japan
() interms of training period
() interms of training frequency
() Others

- 162 -



Kenya

Question 13: < Counterpart Training in the Third Countries >

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of training contents

() interms of number of participants who can be trained in Japan

() interms of training period

() interms of training frequency

() Others

Question 14: < Provision of equipment by JICA>
() Completely adequate
() Mostly adequate
() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):
) in terms of specification of the equipment
) in terms of quantity of the provision
) in terms of maintenance troubles of the equipment
) in terms of timing of the provision
) in terms of frequency of use
) Others

NN AN AN AN AN

Explanation:

Question 15: < Existence of equipments not used >
() Yes
() No
Please explain the reason for the non-use of equipments.

Question 16: < Necessary Expenses by JICA>

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):
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) in terms of way of use of the expenses
) in terms of volume of the expenses
) in terms of timing of the provision

(
(
(
() Others

Explanation:

Question 17: < National INSET Trainers >

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of number

() interms of expertise/skill

() interms of timing assigned
() Others

Explanation:

Question 18: < Non-Academic Staff>

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of numbers

() interms of expertise/skill

() interms of timing assigned

() Others

Explanation:

Question 19: < Expenses for the Project (from Government of Kenya)>

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of amount

() interms of way to be used

() interms of timing

() Others

Explanation:
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Question 20: < Expenses for the Project (from Districts)>
() Completely adequate

(
(

) Mostly adequate
) Mostly inadequate

Kenya

If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms

(you can choose more than one choice):

Explanation:

(

) in terms of amount

() interms of way to be used

(
(

) in terms of timing
) Others

1.4 Project Implementation Process

Question 21: Do you think that the implemented activities in SMASSE were appropriate?
() The activities were appropriate

() Sometimes the activities were inappropriate
() The activities were inappropriate

If your choice is either “sometimes inappropriate” or “inappropriate”, please choose the
terms(you can choose more than one choice):

Explanation:

(
(
(
(
(
(

) in terms of approach
) in terms of contents

) in terms of a concept of ASEI/PDSI

) in terms of method

) in terms of relevance to education condition in Kenya

) Others

Question 22: Do you think that the technical advises/guides attained in SMASSE were
appropriate?

() They were appropriate
() Sometimes they were inappropriate
() They were inappropriate

If your choice is either “sometimes inappropriate” or “inappropriate”, please choose the
terms(you can choose more than one choice):

Explanation:

(
(
(
(
(
(

) in terms of approach
) in terms of contents

) in terms of a concept of ASEI/PDSI

) in terms of method

) in terms of relevance to education condition in Kenya

) Others
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Question 23: Do you think that the Project Management Structure in SMASSE was
appropriate?
() It was appropriate
() Sometimes it was inappropriate
() It was inappropriate
If your choice is either “sometimes inappropriate” or “it was inappropriate”, please choose the
terms (you can choose more than one choice):
() interms of monitoring system
() interms of decision making process
() interms of communication among stakeholders
() interms of organizational structure
() Others

Explanation:

Question 24: Do you think that the ownership is/was established at the MoEST?

() Totally established

() Slightly established

() Not established at all
If your choice is either “slightly established” or “not established at all”, please choose the
terms (you can choose more than one choice):

() interms of institutionalized INSET system in country-wide

() interms of expenses (budget) distributed by the MoEST

() Others

Explanation:

Question 25: Do you think that the ownership is/was established at the National INSET
Centre?
() Totally established
() Slightly established
() Not established at all
If your choice is either “slightly established” or “not established at all”, please choose the
terms (you can choose more than one choice):
() interms of institutionalized INSET system
() interms of expenses (budget) distributed by the National INSET Centre
() Others

Explanation:

Question 26: Do you think that the ownership is/was established at the SMASSE District
INSET Centres?
() Totally established
() Slightly established
() Not established at all
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If your choice is either “slightly established” or “not established at all”, please choose the
terms (you can choose more than one choice):
() interms of institutionalized INSET system
() in terms of expenses (budget) distributed by the SMASSE District INSET
Centres?
() Others

Explanation:

Question 27: If you have encountered any problems during the project implementation
process, will you report?

Explanation:

2. Relevance of the Project

Question 28: Do you think SMASSE was necessary/needed in Kenya and the target districts?
() Necessary indeed
() Was not necessary in some aspects
() Was not necessary at all

Explanation:

Question 29: Is the CEMASTEA positioned appropriately as one of a national INSET centre
in Kenya?
() Appropriately positioned
() Isnot positioned in some aspects
() Is not positioned appropriately
Explanation:

Question 30: Does the project meet the needs of the Kenya and the target districts?
() Completely meet
() Does not meet in some aspects
() Does not meet

Explanation:

3. Impact of the Project

Question 31: Did students’ level of understanding improved by their teachers’ trained in
SMASSE?
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Explanation:

Question 32: Have you ever seen or heard that students’ achievement level has changed after
SMASSE started?

() Yes
() No

Explanation:

Question 33: Are there any other unexpected effects other than planned outputs/impacts of
the project?

Any other unexpected effects:
Explanation:

4. Sustainability of the Project

Question 34: Judging from the current positions of the National INSET Centre
(CEMASTEA) and SMASSE District INSET Centre, will they be able to be
positioned in the teacher education system in Kenya, even after the Project, with
the improved training system now in place?

CEMASTEA SMASSE District INSET Centre
() Yes () Yes

() To a certain extent () To a certain extent
() No () No

Explanation:

Question 35: Judging from the current management system of the National INSET Centre
(CEMASTEA) and SMASSE District INSET Centre, will they have a
management capacity to continue activities, even after the Project, with the
improved management system now in place?

CEMASTEA SMASSE District INSET Centre
() Yes () Yes

() To a certain extent () To a certain extent
() No () No

Explanation:
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Question 36: Judging from the current financial capacity of the National INSET Centre
(CEMASTEA) and SMASSE District INSET Centre, will they have a financial
capacity to continue activities, even after the Project, with the improved
financial management system now in place?

CEMASTEA SMASSE District INSET Centre
() Yes () Yes

() To a certain extent () To a certain extent
() No ( ) No

Explanation:

Question 37: Judging from the current technical capacity of the National INSET Centre
(CEMASTEA) and SMASSE District INSET Centre, will they have enough
technical capacity to continue activities, even after the Project, with the
improved training capacity now in place?

CEMASTEA SMASSE District INSET Centre
() Yes () Yes

() To a certain extent () To a certain extent
() No () No

Explanation:

Question 38: Do supervisors in the target districts monitor SMASSE activities often?

() Yes
() To a certain extent
() No
Explanation:

Question 39: Is there a coordination system between the National INSET Centre
(CEMASTEA) and SMASSE District INSET Centre?

() Yes
() To a certain extent
() No
Explanation:
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Explanation:

Question 41:

Kenya

Judging from the training system of the National INSET Centre (CEMASTEA),
will it be able to disseminate the technology (capacity) to other districts, even
after the Project, with the improved training capacity now in place?

CEMASTEA

() Yes

() To a certain extent
() No

Have you encountered any problems arising by lack of consideration from the
Project side?

() Yes
() To a certain extent
() No

What were the problems?

Thank you very much for your taking the time to answer this questionnaire. Your cooperation
is highly appreciated.
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September, 2007

Strengthening of Mathematics and Science in Secondary Education (SMASSE) in Kenya
Phase 11

Questionnaire for Project Terminal Evaluation Study
(for the WECSA Membership Countries)

The following questions are designed to assess the performance and implementation process
of the project “Strengthening of Mathematics and Science in Secondary Education
(SMASSE) in Kenya Phase II” (herein after called as the Project). Please answer the
questions by marking the suitable choice with an (X) followed by an explanation for that
choice.

We would be most grateful if you would send your reply to Yoko Takimoto, an expert for this
evaluation study, by e-mail (takimoto.y@idcj.or.jp) by this coming 7™ September, 2007.
Thank you in advance for your kind cooperation for this follow-on questionnaire.

Answered by
Position
Country
Years Participated in SMASSE-WECSA

What kind of activities have you participated in SMASE-WECSA?

() To observe the Third Country Training Programme in Kenya

() To go and observe the SMASE-WECSA meetings

() To receive a technical transfer as the Third Countries to start JICA Project in Math and
Science Education
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1. Follow-up Activities

Question 1: Have you done (or Do you have plans for) any activities after you/your
colleagues/your country participated in any programs conducted in the
SMASSE-WECSA?

() Yes
() No

If your choice is “Yes”, will you answer to the following Question 2 - 4?

Question 2: What kind of activities was done (or will be done) in your country after some of
your teachers were trained by the Third Country Training Program in SMASE-
WECSA?

() We held workshops/seminars to disseminate ASEI/PDSI lessons learned
from SMASE-WECSA.

) We practiced ASEI/PDSI lessons learned from SMASE-WECSA.

) We implemented a teacher training based on ASEI/PDSI lessons learned
from SMASE-WECSA.

() We reported to Ministry of Education or Teacher Training Centre in our
country.

) We created a new network for mathematics and science teachers (training)

) We duplicated the Lesson Plans planned during the training and distributed
to other teachers.

() Others (please specify )

~ A~

(
(

Please explain in detail:

Question 3: What kind of activities was done (or will be done) in your country after some of
your officers participated in annual SMASE-WECSA regional conferences?

() We held workshops/seminars to disseminate what was discussed in the
regular SMASE-WECSA meetings.

() We reported to Ministry of Education or Teacher Training Centre in our
country.

() We created a new network for mathematics and science teachers (training).

() We duplicated the meeting materials (hand-outs) and distributed to other
officials/teachers.

() Others (please specify )

Please explain in detail:
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Question 4: What kind of activities was done (or will be done) in your country after some of
your officials received the technical transfer/exchange with Kenyan INSET
trainers from SMASE-WECSA Secretariat?

() We prepared for the new JICA Project.
() The materials were duplicated and distributed to other officials/teachers.
() Others (please specify )

Please explain in detail:

2. Achievement of the Project

2.1 Project Purpose
Question 5: Are/Were ASEI/PDSI lessons practiced in teacher training institutions and
primary/secondary schools in your country?

() Practiced well
() Practiced little
() Not practiced at all

Explanation:

Question 6: Do you think that teachers’(trainees’) capacity on mathematics and science
improved in your country through TCTP (Third Country Training Programme)
at SMASE-WECSA(CEMASTEA)?

() Significantly improved
() Slightly improved
()

Not improved at all

Explanation:

Question 7: Do you think that teachers’ (trainees’) methodology improved in your country
through TCTP (Third Country Training Programme) at SMASE-
WECSA(CEMASTEA)?

() Significantly improved
() Slightly improved
() Not improved at all

Explanation:
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Question 8: Do you think that the students’ participation to their learning processes increased
in your country through TCTP (Third Country Training Programme) at
SMASE-WECSA(CEMASTEA)?

() Significantly increased
() Slightly increased
()

Not increased at all

Explanation:

Question 9: Do you think that teachers (trainees) practice what they have learnt through
TCTP (Third Country Training Programme) at SMASE-
WECSA(CEMASTEA)?

() Practiced well
() Practiced little
() Not practiced at all

Explanation:

2.2. Important Assumptions

Question 10: In your country, is there an education policy to strengthen Mathematics and
Science education?

() Yes there is.
() No there is no policy.

Explanation:

Question 11: In your country, did the Ministry of Education continue to dispatch teachers to
participate in the SMASE-WECSA (ASEI/PDSI) trainings in Kenya?

() Yes, the Ministry continued to dispatch actively.
() No, the Ministry did not continue to dispatch regularly.

Explanation:

Question 12: In your country, are the Policy frameworks supportive of Mathematics and
Science Education?
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() Yes, the frameworks are supportive.
() No, the frameworks are not supportive.

Explanation:

2.3. Project Input (Efficiency)

Were the numbers, specifications, and quantity of the personnel and trainings
dispatched/conducted under the Project adequate?

Question 13: < INSET Trainers (from Government of Kenya)>

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of number

() interms of expertise/skill

() interms of timing assigned

() Others

Explanation:

Question 14: < JICA Experts >

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of numbers of JICA Experts

() interms of their expertise/skill

() interms of their behaviour

() interms of a period of stay

() interms of timing of stay

() Others

Explanation:

Question 15: < Trainings of SMASE-WECSA Counterpart Personnel in Kenya >

() Completely adequate

() Mostly adequate

() Mostly inadequate
If your choice is either “mostly adequate” or “mostly inadequate”, please choose the terms
(you can choose more than one choice):

() interms of training contents
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) in terms of number of participants who can be trained in Kenya
) in terms of training period
) in terms of training frequency

(
(
(
() Others

2.4. Project Implementation Process

Question 16:

Do you think that the implemented activities in SMASE-WECSA were
appropriate?

() The activities were appropriate

() Sometimes the activities were inappropriate

() The activities were inappropriate

If your choice is either “sometimes inappropriate” or “inappropriate”, please choose the
Yy
terms(you can choose more than one choice):

Explanation:

Question 17:

) in terms of approach

) in terms of contents

) in terms of a concept of ASEI/PDSI
) in terms of method

) in terms of relevance to education condition in Kenya

(
(
(
(
(
() Others

Do you think that the technical advises/guides given by SMASE-WECSA were
appropriate?

() They were appropriate

() Sometimes they were inappropriate

() They were inappropriate

If your choice is either “sometimes inappropriate” or “inappropriate”, please choose the
y .
terms(you can choose more than one choice):

Explanation:

Question 18:

() interms of approach

() interms of contents

() interms of a concept of ASEI/PDSI

() interms of method

() interms of relevance to education condition in Kenya
() Others

Do you think that the Project Management Structure in SMASE-WECSA was
appropriate?

() It was appropriate

() Sometimes it was inappropriate

() It was inappropriate
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If your choice is either “sometimes inappropriate” or “it was inappropriate”, please choose the
terms (you can choose more than one choice):

() interms of monitoring system

() interms of decision making process

() interms of communication among stakeholders

() interms of organizational structure

() Others

Explanation:

Question 19: If you have encountered any problems during the project implementation
process, will you report?

Explanation:

3. Relevance of the Project
Question 20: Do you think that teacher training in mathematics and science subject was
necessary/needed in your country?
() Necessary indeed
() Was not necessary in some aspects
() Was not necessary at all
Explanation:

Question 21: Is the CEMASTEA (SMASE-WECSA Training Centre) positioned as a regional
INSET centre for the SMASE-WECSA member countries?
() Appropriately positioned
() Isnot positioned in some aspects
() Is not positioned appropriately
Explanation:

Question 22: Does the project (SMASSE) meet the needs of your country?
() Completely meet
() Does not meet in some aspects
() Does not meet

Explanation:

Question 23: Are SMASE-WECSA regional conferences functioning as networking
(technical exchange) in WECSA region?

() Fully functioning
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Partly functioning

()
() Not functioning at all

Explanation:

Question 24: Do you think that capacity transferred from the CEMASTEA trainers in your
country meet needs of your country(to start JICA Project)?

() Fully met
() Partly met
() Not met at all

Explanation:

4. Impact of the Project

Question 25: Have you ever seen or heard that students’ achievement level has changed after
SMASSE started?

() Yes
( ) No

Explanation:

Question 26: Are there any other unexpected effects other than planned outputs/impacts of
the project?

Any other unexpected effects:
Explanation:

5. Sustainability of the Project

Question 27: Would your country like to continue what were doing in the SMASE-WECSA?
(TCTP, regional networking, and capacity building in your country)

() Yes, we would like to continue in all the activities (TCTP, Networking and
Capacity Building)

() Yes, to a certain extent (only in TCTP)

() Yes, to a certain extent (only in Networking)

() Yes, to a certain extent (only in Capacity Building)

() No, we do not want to continue any activities
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Explanation:

If your choice is either “to continue all the activities” or “to continue to a certain extent”, how
will your country continue to support? If you have any idea, will you share with
us?

Your Plan/Idea:

Thank you very much for your taking the time to answer this questionnaire. Your cooperation
is highly appreciated.
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CHAPTER 1

ATTENDANCE OF INSET
Preamble
a) The Cascade System
There are two levels of training; National INSET and District INSET. At the National level,
National Trainers train District Trainers. At district level, District Trainers train all
mathematics and science teachers in their respective districts. National INSET is conducted at
the Centre for Mathematics, Science and Technology Education in Africa (CEMASTEA).
District INSET is carried out in selected secondary schools that are called SMASSE District
INSET Centres. So far there are 105 District INSET Centres.

During the project period, there are 4 cycles of INSET for both levels and each cycle is
designed to take 10 working days.

b) Themes of INSET
The themes of INSET during the project period are stated below;

Cycle | Year | Theme

1 2004 | Attitude change

2 2005 | Hands on activities

31 2006 | Actualisation of ASEI-PDSI

4" 2007 | Enhancing and sustaining ASEI-PDSI

Synthesis
With reference to the Project Design Matrix, the following observations were made;
a) INSET was carried out two times in 2006 and 2007.
b) 1141 and 1139 District Trainers participated in 2006 and 2007 INSET respectively.
c) 14,690 teachers participated in District INSET in 2006 conducted in 94 centres.
d) 14,581 teachers participated in District INSET in 2007 conducted in 98 centres

Basic criteria for the Award of a Participation Certificate
The basic criteria are the same for both the national and district level.
e Over 90% attendance during the 10 days of INSET
e  Practicing secondary school teacher within the district and with at least six periods
per week on the timetable.
e  Active participation in all activities at the INSET (discussions, hands on activities,
peer teaching etc).
e Active participation, in all INSET activities at district level (planning, management,
facilitation)

®  General conduct should be good
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1.1 NATIONAL INSET ATTENDANCE

Table 1.1: Summary of National INSET Attendance per Cycle

Cycle 3 (2006)

Cycle 4 (2007)

Cohort i ematics | Physics | Chemistry | Biology | SubTotal | Mathematics | Physics | Chemistry | Biology | SubTofal
1 22 22 22 22 88 17 16 19 19 71
2 22 21 22 21 86 26 24 26 26 102
3 20 20 22 23 85 34 29 29 27 119
4 20 22 22 22 86 28 29 26 28 111
5 34 32 34 31 131 27 31 27 27 112
6 39 32 36 33 140 29 28 27 27 111
7 21 24 24 22 91 23 19 18 23 83
8 20 23 22 23 88 21 19 21 18 79
9 25 23 22 22 92 21 22 21 24 88
10 23 19 19 14 75 24 22 22 19 87
11 18 21 22 25 86 21 23 23 22 89
12 28 22 24 19 93 24 21 23 19 87

292 281 291 277 1141 295 283 282 279 1139
Totals 1141 (936 expected) 1139 (1,036 expected)

Table 1.2: Date and District of National INSET

$

Date District attended Cycle 3 (2006)

15/01-28/01 | Kirinyaga, Uashin Gishu, Siaya, Mbeere

29/01-11/02 | Nyeri, Trans Nzoia/Turkana/West Pokot, Nyando

12/02-25/02 | Thika, Migori/Kuria, Nyamira

26/02-11/03 | Bondo, Embu, Kisumu, Nyandarua

12/03-25/03 | Homa Bay/Suba, Nandi South, Machakos, Busia

26/03-08/04 | Nairobi, Kwale, Kericho

30/04-13/05 | Narok/Nakuru, Mombasa

R (NN B W=

14/05-27/05 | Bungoma/Mount Elgon, Teso, Kitui

28/05-10/06 | Bureti, Malindi, Vihiga, Trans Mara/Bomet

11/06-24/06 | Nandi North, Meru Central/Tharaka/Isiolo/Moyale/Marsabit, Keiyo, Laikipia/Samburu

25/06-08/07 | Rachuonyo, Mwingi, Wajir/Ijara/Mandera, Marakwet, Meru North

09/07-22/07 | Mop-up

Date District attended Cycle 4 (2007)

14/01-27/01 | Embu, Nyando, Kericho, Nandi South

28/01-10/02 | Nyeri, Siaya, Busia, Kwale

11/02-24/02 | Kirinyaga, Trans Nzoia/Turkana/West Pokot, Nairobi

25/02-10/03 | Nyandarua, Bondo, Nyamira, Nandi North

11/03-24/03 | Migori/Kuria, Kisumu, Mbeere, Machakos

25/03-07/04 | Uashin Gishu, Thika, Homa Bay/Suba

06/05-19/05 | Malindi/Tana River/Lamu, Trans Mara/Bomet, Mwingi, Marakwet, Mombasa

20/05-02/06 | Bungoma/ Teso/ Mount Elgon, Laikipia/Samburu

03/06-16/06 | Narok/Nakuru, Keiyo

17/06-30/06 | Vihiga, Meru Central/Tharaka/Isiolo/Moyale/Marsabit, Rachuonyo

|
Dia|w|ceuaen|a v =8

01/07-14/07 | Bureti, Kitui, Wajir/Ijara/Mandera, Meru North

12

15/07-28/07 | Mop-up
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1.2 DISTRICT INSET ATTENDANCE

Table 1.3: District INSET Attendance

. . . 2006 2007
Province District INSET Centre April | August | April | August
Nyanza | Migori/Kuria Ulanda Girls 221 223
Rachuonyo Agoro Sare High 194 207
Nyamira Kebirigo Sec 161 171
Sironga Girls 196 192
Nyansiongo High 144 160
Nyando Nyakach Girls 163 119
Ahero Girls 116 175
Kisumu Bishop Okoth Ojolla 103 109
Kisumu Girls 211 180
Bondo Nyamonye Girls 204 196
Siaya Rang'ala 157 168
Ng'iya Girls 150 162
Homa Bay/Suba Asumbi Girls 289 314
Gucha Sengera Girls 140 187
Sameta Boys 111 44
Kisii Kisii High 138 134
Eastern Meru North Kanjalu Girls 157 140
Meru Central/Moyale/ Kaaga Girls 162 188
Tharaka/Marsabit St. Mary IGOJI 145 128
Isiolo Isiolo Boys 163 88
Mbeere Consolata Gitaraka 200 138
Machakos Machakos Girls 202 202
Masinga Girls 125 123
Tala Girls 192 165
Vyulya Girls 159 143
Mwingi Migwani 156 143
Embu Kyeni Girls 161 146
Nguviu Boys 113 99
Kitui Mulango Girls 195 204
Muthale Girls 108 103
Meru South Chuka Girls *1 90
Makueni Makueni Boys *1 207
Precious blood
St. Josepf Kibowezi
Rift Keiyo Kaptagat Girls 168 172
Valley Marakwet Moi Girls, Kapsowar 98 88
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Bomet/Trans Mara Moi Siongiroi Girls 188 180
Tenwek Boys 187 178
Uasin Gishu Moi Girls Eldoret 164 183
Loreto Matunda 132 64
Hill School 139 182
Tans Nzoia/West St. Brigids 228 238
Pokot/Turkana Nasokol Girls 193 200
Laikipia/Samburu Njonjo Girls 195 170
Nanyuki 102 118
Kericho Moi Tea Girls 220 208
Londiani Girls 113 117
Nandi North Kapsabet Girls 295 172
Nandi South St. Mary Tachasis 171 144
Nakuru/Narok Mary Mount GHS 169 125
Njoro BHS 131 124
Menengai HS 186 190
Bahati GHS 181 150
Naivasha GHS 146 141
St. Mary GHS 88 78
Bureti Kaplong Girls 137 125
Tengecha Girls 141 137
Koibatek Solian Girls *2 78
Baringo Sacho High 49 41
Kajiado Moi Girls, Isinya 54 96
Central Thika Mary Hill Girls 226 229
Karinga Girls 121 118
Gatanga Girls 194 202
Nyandarua Nyandarua High 149 130
Karima Girls 151 139
Nyafururu high 163 163
Kirinyaga Kianyaga Boys 122 116
Kerugoya Girls 169 167
Karoti Girls 167 116
Nyeri Nyeri High 197 197
Chinga Girls 171 148
Tumutumu Girls 212 199
Kangubiri Girls 167 189
Murang'a Kahuhia Giirls 141
Murang'a High 197
Kiambu Kiambu High 135 89
4
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St. Joseph Githunguri 205
Ngarariga girls 197 113
Kirangari High 163
Maragwa Njiiri High 107 *1
Kamahuha Girls 226
N Eastern | Wajir/Garissa/ljara/Mandera | Wajir Girls 61 45
Nairobi | Nairobi St. George's Girls 62 47
Statehouse Girls 80 84
Kenya High 19
Buru Buru Girls 105 124 | *3
Jamuhuri 150 135
Western | Vihiga Vokoli Girls 197 212
Bunyore Girls 173 172
Kaimosi Girls 92 79
Bungoma/Teso/Mt. Elgon | Lugulu Girls 184 148
Cardinal Otunga 107 103
Bungoma high 170 159
Friends Kamsinga Girls 220 182
Kolanya Girls' 75 88
Busia St. Cecilia, Nangina 177 167
Lugari Bishop Njenga sec 104 107
Kakamega Kakamega }.1igh 303 154
Mukumu Girls 75
ButereMumias Butere Girls 119 122
Coast Malindi/Lamu/Tana River | Malindi high 157 149
Mombasa Coast Girls 235 180
Kwale Matuga Girls 169 155
Kilifi Dr. Krapf Memorial Sec 59 113
Taita Taveta Bura Girls’ High
Sub Total 8160 6530 8829 5752
Ground Total 14,690 14,581

Bold Italic: SMASSE Project Phase 1 District

*] INSET for Laboratory assistant

*2 Training was suspended because of fire outbreak
*3 Held cycle 1 mop-up INSET
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CHAPTER 2

QUALITY OF MATHEMATICS AND SCIENCE EDUCATION

The quality of Mathematics and science education at secondary level was determined using
Lesson Innovation Index and the results of lesson observation.

2.1 LESSON INNOVATION INDEX

Preamble:

The Lesson innovation index (L.LI) for INSET participants at CEMASTEA (Also referred to
as District INSET trainers) is one of the verifiable indicators of the achievement of the Project
purpose. It shows the preparedness of implementing ASEI-PDSI approach in classroom. To
achieve project purpose, the indicator requires obtaining a mean of more than 3 on the scale
of 0 to 4 through the administration of the instruments formulated by the project’s Monitoring
and Evaluation Task Force (M&ETF).

The Indices were computed from the Post-INSET questionnaire 2007. Index for attitude
toward teaching objective was computed from mean values on category A category G. Index
for attitudes toward quality of teaching was computed from mean values on category B,
category C, and category F. The Index for attitude toward quality of learning was computed
from mean values on category D and category E.

Mean values from the Content/Pedagogy questionnaire also provided information.
Interpretation of results is said to be either “needing effort”, “attaining” or “attained” using a
0-4 scale distributed as follows:

0<x<2 (needing effort)

2<x<3 (attaining) and

3<x<4 (attained)

Synthesis

The mean for overall assessment of Lesson Innovation Index was 3.5, an indication that

lesson innovation has “attained”. This is confirmed by the means of the defining indices,

(Attitude index 3.6; Quality of teaching index 3.4 and Quality of learning index 3.4) all of

which have “attained”.

Information from Content/Pedagogy evaluation showed that

- Mastery of subject content in Biology, Chemistry was “attained” while Mathematics and
Physics were “attaining”.

- Pedagogical skill in Biology was “attained”, in Chemistry and Physics “attaining”,
Mathematics “needs effort”.

The positive attitude change should be maintained through continued INSET.

- 217 -



4.0 36
: 3.4 3.4 3.5

30
on
£
S 20
(a7

1.0

0.0

Attitude towards  Attitude tow ards Attitude tow ards overall mean
Teaching objectives promoting Quality of promoting Quality of
Teaching Learning
Category

Figure 2.1: Attitude and opinion towards Teaching and learning (N=846)

Table 2.1: Subject Mean: Content/Pedagogy evaluation (2006) N=1141
Content mastery Pedagogical skills
Biology 32 3.0
Chemistry 3.6 2.0
Mathematics 2.8 1.6
Physics 29 2.5
2.2 LESSON OBSERVATION

2.2.1 QUALITY OF TEACHING AND LEARNING

Preamble

ASEI-PDSI checklist and Lesson observation instrument for INSET participants at
CEMASTEA and District INSET centre is one of the verifiable indicators of the achievement
of the Project purpose. The indicator requires that by the end of the project, the results of
lesson observation by ASEI-PDSI checklist and Lesson observation instrument will obtain a
mean of more than 2 on the scale of 0 to 4 through the administration of the instruments
formulated by the project’s Monitoring and Evaluation Task Force (M&ETF).

This lesson observation has been carried out in three sampled districts where they started first
cycle of INSET from January 2004. Lessons by the same teachers before and after they had
undergone SMASSE INSET were observed. 45 lessons were observed in both 2003 or 2004
and 2007 respectively. 19 teachers out of 45 were the district trainers who participated in
national INSET and facilitated at the district INSET. This lesson observation was followed by
administering questionnaire to determine the extent of students’ participation in the lessons.
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Synthesis

The mean for overall assessment of ASEI/PDSI checklist and Lesson Observation Instrument
were 2.3 and 2.4 respectively. This is an indication that the practice of ASEI/PDSI in lessons
is “attaining”. However there is significant difference between lessons in 2003/04 and 2007
by the two instruments. The mean for overall assessment of Questionnaire for extent of
student participation in lesson was 2.5 an indication that the student participation in lesson is

“attaining ”.

Observation from actual lessons showed that there were applications of ASEI-PDSI approach
in the lesson but the sustainability of the attaining status and achieving attained status needs
strengthening. Activities to strengthen impact transfer to the classroom and quality of
Mathematics and Science Education at secondary level in Kenya must be put in place and

supported continuously.

4.0
W 2003/04
02007
30 r
o 2.2 2.2 23 2.2 = 2 23
15 : 2.1 2.1 - -
@
220
[
(5}
b=
1.1
1.0
1.0
1.0 0.9 07 0.8 0.9 0.8 0.8
0.0
A S E | P D S overall
Figure 2.2: ASEI/PDSI Checklist
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Figure 2.4: Quality of Learning: Level of participation

2.3 KCSE RESULT

2.3.1 KCSE TREND

Preamble:

The overall goal of the SMASSE project is “Capability of young Kenyans in Mathematics
and science is upgraded”. Verifiable indicator of this overall goal is a performance in KCSE
(Kenya Certificate of Secondary Education, national examination) improved.

KCSE trend from 1999 to 2006 in mean score by each subject is shown below.
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Figure 2.5 KCSE trend in Mathematics 1999-2006
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Figure 2.6 KCSE trend in Biology 1999-2006
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Figure 2.7 KCSE trend in Chemistry 1999-2006
25
. 20
S
s —— 1999
2 | —8— 2000
_43 15 —&— 2001
2 —%— 2002
o —%— 2003
> —e— 2004
IS 10 r —— 2005
S — 2006
1S
)
[a W
5 |
O | | |
A A- B+ B B- C+ C C- D+ D D- E
KCSE Grade

Figure 2.8 KCSE trend in Physics 1999-2006

Synthesis:
The graphs show that the trend in KCSE grade in Mathematics and science subjects for last 8
years is almost the same. This is due to applying a relative evaluation system in grading.

11
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2.3.2 KCSE AND SPIAS

Preamble:

The graphs show the correlation of the students’ performance between KCSE and the
SMASSE Project Impact Assessment Survey (SPIAS) achievement tests for each subject.
There is high correlation as the value tends to 1. (Correlation value range from 0 to 1)

Synthesis:

The correlation coefficients are more than 0.5 in all subjects implying that SPIAS
achievement tests may be used as an indicator for predicting results of KCSE examinations,
especially in Biology which has higher correlation of 0.65.

SMASSE Achievement Test and KCSE Result
Biology (0=0.68, N=74)
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Figure 2.5: Correlation of Biology Achievement Test and KCSE 2005 Result
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SMASSE Achievement Test and KCSE Result
Chemistry (a=0.56, N=73)
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Figure 2.6: Correlation of Chemistry Achievement Test and 2005 KSCE Result

SMASSE Achievement Test and KCSE Result
Mathematics (a=0.57, N=73)
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Figure 2.7: Correlation of Mathematics Achievement Test and 2005 KSCE Result
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SMASSE Achievement Test and KCSE Result
Physics (0.=0.57, N=59)
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Figure 2.8: Correlation of Physics Achievement Test and 2005 KSCE Result
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CHAPTER 3

NATIONAL STAFF

This chapter gives the number of personnel who have been and are involved in SMASSE
Project activities since the start of Phase II in July 2003. It also shows the organization chart
of national INSET staff and spells out roles and responsibilities of personnel at national levels.

3.1 NATIONAL INSET STAFF

Preamble

In Phase II, the project’s activities cover all districts; and expansion in terms of personnel was
necessary. Coupled with that, the SMASSE project has relocated from KSTC to its own
compound at CEMASTEA. This relocation has necessitated an increase in both academic,
administrative and support staff. The establishment for Kenyan academic staff is 61.
Currently there are 55 Kenyan academic staffs working for the project. Out of the 55
academic staff in the project two are on a Masters Degree official study leave in Kenya and
Japan.

The 61members of academic staff in the establishment are distributed as follows:
1 Head of SMASSE National INSET Centre, CEMASTEA

4 Subject Administrators

4 Academic Heads

46 National Trainers

3.1.1 SMASSE National INSET Staff
a) Kenyan National INSET Academic Staff

1. Ms. Peula Lelei Head of National INSET Centre
2. Mr. Michael Waititu Subject Administrator, Physics
3. Mr. Kithaka Njogu Subject Administrator, Mathematics
4. Ms. Lynnet G. Kisaka Subject Administrator, Biology
5. Mr. Patrick Kogolla Subject administrator, Chemistry
6. Mr. Berege Cherutich Chesire Academic Head, Physics
7. Mr. Fred Odindo Academic Head, Mathematics
8. Ms. Mary Kariuki Academic Head, Biology
9. Mr. Daniel Matiri Academic Head, Chemistry
10. Ms. Nancy Wambui Nui Mathematics
11. Mr. Lukongo Matembo Mathematics
12. Mr. John Owuor Oyuga Mathematics
13. Mr. Paul Waibochi Mathematics
14. Mr. Kamau Mwangi Mathematics
15. Ms. Priscila Ombati Mathematics
16. Ms. Rahab Chiira Mathematics
17. Mr. Mugo Simon Mathematics
18. Mr. Ogwel Ateng Mathematics
19. Ms. Mary N. Wakhaya Mathematics
20. Mr. Joseph Kuria Mathematics
21. Ms. Beatrice W. Macharia Mathematics
22. Mr. George Gitau Physics
15
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23. Mr. Mutua Muyanga Physics

24. Ms. Serah Njeri Mburu Physics
25. Mr. Leornard Omondi Opel Physics (on study leave-Japan)
26. Mr. Kibanya Paul Gathitu Physics
27. Mr. Ngeny Erest Kiprono Physics
28. Mr. Maate Phillip Physics
29. Mr. Mboya Tom Okaya Physics
30. Mr. Rabari Joseph Physics
31. Mr. Makanda Livingstone Physics
32. Mr. John Odhiambo Amimo Physics
33. Mr. Ndelela Masoka Chemistry
34. Ms. Grace Nyandiwa Orado Chemistry (on study leave-Kenya)
35. Mr. Benjamin Kilonzo Chemistry
36. Mr. Kamau Joseph Mathenge Chemistry
37. Mr. Samuel K. Gachuhi Chemistry
38. Ms. Gladys Alivisia Masai Chemistry
39. Mr. Stephen E. Oduor Chemistry
40. Mr. David Kireru Chemistry
41. Mr. Isaac Gathambiri Chemistry
42. Ms. Mercy Wangui Macharia Chemistry
43. Mr. Okeyo Jackomanyo Chemistry
44. Mr. Edmond Makoba Kizito Biology
45. Mr. David M. Arimi Biology
46. Mr. George Kiruja Biology
47. Ms. Amina Sharbaidi Biology
48. Mr. Joseph Odhiambo Biology
49. Mr. Stanslus Nyamai Biology
50. Ms. Lydia Muriithi Biology
51. Mr. Joseph K. Thuo Biology
52. Mr. Albert Kisangi Kayesa Biology
53. Mr. Daniel Muraya Biology
54. Mr. Maina George Gachara Biology
55. Ms. Evelyn Wemali Biology

There are 4 Japanese experts working with the Kenyan academic staff.
b) Japanese academic staff

1. Mr. Takahiko Sugiyama Chief Advisor

2. Mr. Keiichi Naganuma Project Coordinator

3. Mr. Hiromasa Hattori Monitoring and Evaluation
4. Ms. Hazuki Uchiyama Science Education

¢) Kenyan non-academic staff at CEMASTEA and KSTC
There also are 25 Administrative personnel, comprising of:

1 Ag. Administrative Officer

1 Ag. Maintenance Officer

2 Secretaries

2 Office assistance

1 housekeeper/cateress

6 drivers

1 cook

16
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5 support staff

1 artisan
5 watchmen

¢) SMASSE Project National Staff
Apart from Kenyan academic and non-academic staff at CEMASTEA, MoEST and JICA play
a key role in planning and implementation of project activities. To date 92 people have been
directly involved in project activities at national level. The table below shows the SMASSE
national staff, their designation and the duration each has worked for the project.

Department Name Designation Duration
From To
Administration | Mr. Enos Oyaya National Coordinator, SDCIS-MoEST | 2003/7 - 2005/1
3) Mr. Bernard M. Njuguna Head of National INSET Centre 1998/7 -2005/12
Mr. Obadiah Maganga Ag. Director CEMASTEA 2006/1 - 2007/2
Ms. Peula Jebet Lelei Ag. Director CEMASTEA 2007/3 -
Mr. Takahiko Sugiyama Chief advisor 1998/7 -
Mr. Keiichi Naganuma Project Coordinator 2001/6 -
Mathematics Ms. M. K. Miheso Subject administrator 1998/7 - 2004/5
(13) Mr. Obadiah Maganga Subject administrator 2001/1 -2007/3
Mr. Kithaka J. Njogu Subject administrator 2001/1 -
Mr. Fred Odindo Academic Head/ Administrator 2003/6 -
Ms. Nancy Wambui Nui National trainer 2000/5 -
Mr. Lukongo Matembo National trainer 2001/4 -
Mr. John Githari Muiruri National trainer 2003/5 Deceased
Mr. John Owuor Oyuga National trainer 2002/5 -
Mr. Paul Waibochi National trainer 2003/6 -
Mr. Kamau Mwangi National trainer 2003/6 -
Ms. Priscilla Ombati National trainer 2003/6 -
Ms. Rahab Chiira National trainer 2003/6 -
Mr. Mugo Simon National trainer 2003/6 -
Mr. Ogwel Ateng National trainer 2003/6 -
Mr. Paul Chege National trainer 2003/6 - 2004/3
Ms. Mary N. Wakhaya National trainer 2005/2 -
Mr. Joseph Kuria National trainer 2006/4 —2007/8
Mr. Khakina Peter National trainer 2006/4 —2007/8
Mr. Washuma Job National trainer 2006/4 -
Physics Mr. Michael Muchoki Waititu Subject Administrator 1998/7 -
(13) Mr. Berege Cherutich Chesire Academic Head 2000/4 -

Mr. Paul Cheruiyot Rutto

National trainer

2000/7 —2006/10

Mr. George Gitau

National trainer

2001/1 -

Mr. Muyanga Mutua

National trainer

200172 -

Ms. Serah Njeri Mburu

National trainer

2002/5 -

Ms. Mildred Nyawade Ogutu

National trainer

2002/8 - 2003/7

Ms. Margaret Mwaura

National trainer

2003/6 - 2004/11

Mr. Lernard Omondi Opel National trainer 2003/6 -
Mr. Kibanya Paul Gathitu National trainer 2003/6 -
Mr. Ngeny Erest Kiprono National trainer 2003/6 -
Mr. Maate Phillip National trainer 2003/6 -
Mr. Mboya Tom Okaya National trainer 2003/6 -
Mr. Rabari Joseph National trainer 2003/6 -
Mr. Makanda Livingstone National trainer 2003/6 -

Mr. Ngigi John Njau

National trainer

2006/4 —2007/8

17
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Mr. Aketch Sebastian N.

National trainer

2006/4 —2007/8

Mr. John Odhiambo Amimo

National trainer

2006/4 -

Chemistry Mr. Patrick Aluma Kogolla Subject administrator 2002/7 -
(13) Mr. Daniel Mwangi Matiri Academic Head 2001/1 -
Mr. Ndelela Masoka National trainer 2001/1 -
Ms. Grace Nyandiwa Orado National trainer 2001/1 -
Mr. Benjamin Kilonzo National trainer 2002/8 -
Mr. Kamau Joseph Mathenge National trainer 2003/6 -
Mr. Samuel K. Gachuhi National trainer 2003/6 -
Ms. Gladys Alivisa Masai National trainer 2003/6 -
Mr. Stephen E. Oduor National trainer 2003/6 -
Mr. Michael Kimani Gacohi National trainer 2003/6 —2004/7
Mr. David Kireru National trainer 2003/6 -
Mr. Isaac Gathambiri National trainer 2003/6 -
Ms. Mercy Wangui Macharia National trainer 2003/6 -
Mr. Okeyo Jackomanyo National trainer 2003/6 -
Biology Ms. Peula Jebet Lelei Subject administrator/ Director 2000/8 —2007/2
(14) Ms. Lynette G. Kisaka Subject administrator/ Director 2001/1 -
Ms. Mary Kariuki Academic Head/ Administrator 2002/7 -
Mr. Edmond Makoba Kizito National trainer 2000/5 -
Mr. David M. Arimi National trainer 2001/1 -
Mr. Kaluli Nengo National trainer 2002/8 -2005/3
Mr. George Kiruja National Trainer 2003/6 -
Mr. Olima J. Were National Trainer 2003/6 - 2004/1
Ms. Amina Sharbaidi National Trainer 2003/6 -
Mr. Joseph Odhiambo National Trainer 2003/6 -
Mr. Stanslus Nyamai National Trainer 2003/6 -
Ms. Lydia Muriithi National Trainer 2003/6 -
Mr. Joseph K. Thuo National Trainer 2003/6 -
Mr. Albert Kisangi Kayesa National Trainer 2003/6 -
Mr. Daniel Muraya National Trainer 2003/6 -
Ms. Evelyn Wemali National Trainer 2006/4 -
Mr. Maina George Gachara National Trainer 2006/4 -
Monitoring Mr. Hiromasa Hattori Monitoring and Evaluation 2002/4 -
&Evaluation(1)
Mathematics(1) | Mr. Tomoki Tokuda Mathematics Education 2001/10 —2006/6
Science (1) Ms. Hazuki Uchiyama Science Education 2004/10 -
Academic Prof. Shigekazu Takemura Academic Advisor 1999/6 -2006/6
Advisor (1)
Other Mr. Patrick Kibui Principal, KSTC 1998/7 -2006/12
Administrative | Ms. Naomi Wangonya Secretary, MoEST 1998/10 -
Personnel Ms. Jully Omydour Secretary 1999/4 - 2005/3
(26) Ms. Jane Marete Secretary 1999/5 -
Mr. Alfred Mureithi Office Assistant 2000/12 -
Mr. John Thairu Driver 1999/2 -
Mr. John Kinyanjui Driver 2000/3 -
Mr. Zakariah Kipkemoi Koskei | Driver 2002/7 - 2004/3
Mr. Aggrey Mwalo Driver 2001/9 - 2004/4
Mr. Ezekiel Njoroge Driver 200272 -
Mr. Muhoro Thomas Driver 2004/3 - 2005/6
Mr. Kusimba Simiyu Driver 2004/3 -
Mr. James Wachira Mwangi Driver 2004/7 - 2005/6
Mr. Nelson Mugalla Driver 2005/8 -
Mr. Nahashon Ng’eno Driver 2005/8 -
Mr. Ann Wairimu Office Assistant 2004/3 -
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Mr. J. Kihara Mwai Ag. Administrative Officer 2003/8 -
Mr. Jacson A. Muniale Ag. Maintanance Officer 2003/8 -
Ms. Dorollosa Okumu Housekeeper/Cateress 2003/8 -
Ms. Florence Mbaiya Cook 2003/8 -
Ms. Margaret Abing’o Laundry Assistance 2003/8 -
Ms. Jane Mwega Senior Support staff 2003/8 -
Ms. Wilkester Kemunto Support staff 2003/8 -
Mr. Henry Nyange Support staff 2003/8 -
Ms. Alice M. Malesi Copy typist 2003/8 -
Mr. David N. Mwangi Artisan 2003/8 -
Mr. Julius Kibusi Cleaner/grounds man 2003/12 -
Mr. Joseph N. Thuku Watchman 2004/9 -
Mr. Tom N. Nyakundi Watchman 2004/9 -
Mr. Jacob K. Nkoroi Watchman 2004/9 -
Mr. N. Nyaga Ng’o Watchman 2004/9 -
Mr. Makarios O. Nyagwachi Watchman 2003/8 -
MoEST Proffesor Karega Mutahi Permanent Secretary/ Chairman JCC 2002/1 -
2) Mr. David Siele Director, Higher Education/National 2005/1 -
Coordinator
JICA Mr. Y oshiaki Kano Resident Representative 2004/5 -
“4) Mr. Jiro Inamura Deputy Resident Representative 2004/4 -
Ms. Riko Saito Assistant Resident Representative 2004/4 —2006/9
Mr. Kensuke Miyagi Assistant Resident Representative 2006/10 -
Mr. Samuel Kibe Education Advisor 1998/7 -
Total 104

3.1.2 a) Organisation Chart of SMASSE Project

Government of
Japan

Government of
Kenya

JICA Kenya Office

Joint coordinating

Committee

Japanese Personnel
1. Chief Advisor
2. Coordinator

3. Experts

MOEST

1. Permanent Secretary

2. Director, Higher Education

Teachers' Service
Commission
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b) Organisation Chart for National INSET Academic Staff

Mrs. Peula J. Lelei
Ag. Director, CEMASTEA
I I I |
Mrs. Lynette Kisaska Mr. Patrick Kogolla Mr. Michael W aititu Mr. Kithaka Njogu
Biology Subject Chemistry Subject Physics Subject Mathematics subject
Administrator Administrator Administrator Administrator.
L Mrs. Mary Kariuki L Mr. Daniel Matiri Mr. Berege Chesire L Mr. Fred Odindo
Academic Head Academic Head Academic Head Academic Head
Mrs. Grace Orado
— Mr. David Arimi — National Trainer 1 Mr. George Gitau — Ms. Nancy W. Nui
National Trainer (On study leave) National Trainer National Trainer
F— Mr. Edmond M. Kizito — Mr. Ndelela Masoka M Mr. Mutua Muyanga Mr Matembo Lukongo
National Trainer National Trainer National Trainer 1 National Trainer
— Mr. George Kiruja — Mr., Benjamin Kilonzo = Mr. Kibanya — Mr. John O. Oyuga
National Trainer National Trainer Gathithu National Trainer
— Mr. Daniel Muraya — Mr. Samuel K. Gachuhi I Mrs. Serah N. Mburu — Mr. Paul Waibochi
National Trainer National Trainer National Trainer National Trainer
I  Ms Amina Sharbaidi — Ms Gladis A Masai —  Mr. Makanda J L F—  Mr. Kamau Mwangi
. . National Trainer National Trainer National Trainer
National Trainer
— Mr. Joseph Odhiambo —  Mr. Stephen E Oduor F Mr.Ng’eny E Kiprono — Mr. Simon Mugo
National Trainer National Trainer National trainer National trainer
— Mr. Stanslus Nyamai — Mr. David Kireru = Mr.Rabari Joseph — Ms. Priscilla Ombati
National Trainer National trainer National trainer National trainer
—| Ms Lydia Muriithi — Mr.Isaac Gathambiri = Mr. Philip Maate — Ms. Rahab Chiira
National Trainer National trainer National trainer National Trainer
— Mr. Joseph K Thuo — Ms Mercy W Macharia — Mr. Tom Mboya Ms. Mary N. Wakhaya
National Trainer National trainer National trainer — National Trainer
Mr. Albert Kisangi — Mr. Okeyo Jackomanyo = Mr. John Amimo — Mr.Paul Ogwel
— National Trainer National Trainer National trainer National trainer
Mr. George Gachara '— Mr. Kamau J Mathenge Mr. Leonard O Opel — Mr.Joseph Kuria
— National Trainer National Trainer — National Trainer National trainer
(On study leave)
— Ms. Beatrice Macharia
Ms. Evelyn Wemali National trainer
— National Trainer
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3.1.3. Functions of SEMASTEA, National INSET Centre
The National INSET Centre performs the following functions:

Act as an advisory body to MOE/JICA on technical, administrative and formulation of
policy matters concerning the SMASSE Project

In-service training of Mathematics and Science teachers, Inspectors, Principals and
District Education Officers (DEOs), KSTC and Kagumo lecturers and conduct
sensitization workshops and seminars for administrative personnel

Act as a Regional and National mathematics and science Education Resource Centre
Perform daily administrative and secretarial work of the project

Plan, implement, organize, coordinate, supervise, guide, monitor and evaluate the
project activities at all levels

Communicate to all stakeholders involved in the project on important

decisions and guidelines about the project from time to time

Secretariat of the SMASSE-WECSA regional organization

Training centre for Sub Saharan Africa

Carries out M&E activities in 3rd countries

Publish the Projects News letter and other publications

Make and submit any reports to MoEST and JICA

Develop, administer and review suitable monitoring and evaluation instruments and to
analyze and publish results of the same as stipulated in the project design matrix
Publish the projects newsletter and other publications

Coordinating institution for ADEA working group on mathematics and science
education in Sub Saharan Africa

Perform any other duties spelt out in the Project Design Matrix

3.1.4. Duties and Responsibilities of National INSET Academic Staff

a) Head of National INSET Centre

The Head, National INSET Centre is also the Technical Manager of SMASSE project in

Kenya and Chief Executive of SMASSE-WECSA association

Major duty is the general administration of the Project activities at all levels, which include

the following responsibilities: -

e Link SMASSE with Teachers Service Commission, Japan International Cooperation
Agency, Ministry of Education, Science and Technology, Districts, Regional Association
member countries and other stakeholders

e Secretary to the SMASSE Joint Coordinating Committee (JCC)

e Implement decisions of JCC

e Co-ordinate activities of Subject Administrators

e Formulate project policy guidelines and activities for Project implementation including
INSET programme for Kenya and Africa member countries

Prepare and provide Project updates to all visitors

Approve leave for National INSET Centre personnel

Custodian of INSET facilities and materials

Prepare, implement and control SMASSE budget

Coordinate and attend District Planning Committee meetings and any other if need arises
Coordinate and approve SMASSE District INSET budgets and Programmes
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e Chair the SMASSE National Planning Committee meetings

e Chair the SMASSE Procurement Committee meetings

e Chair the SMASSE staff meetings

e Accounting Officer for SMASSE

e (Co-ordinate Monitoring and Evaluation Task Force activities

e Coordinate selection and recruitment of Japanese counterparts, National and District Trainers
e Prepare and verify certificates issued to INSET participants at all levels

e Coordinate formulation and execution of subject policies at all levels

e Carrying out duties of a National Trainer

e Approve counterpart training curriculum in Japan and Philippines

Coordinator of Association of Development of Education in Africa’ (ADEA) Working
Group on Mathematics and Science Education in Sub Saharan Africa

Coordinate INSET Curriculum Design for Sub Saharan African countries

Head/Chairman SMASSE Sub Saharan Association

Select Trainers for the Third Country Training Programme for Sub Saharan African countries
Sensitisation of Ministries of Education in Sub Saharan Africa about SMASSE-WECSA

b) Subject Administrators
Responsible to the Subject administrator major duty is administration of subject department,
which include the following responsibilities:
¢ Planning, organizing and coordinating the subject INSET activities at all levels of INSET
e Formulation and execution of subject policy at all levels
e Procurement and maintenance of records of equipment and materials in the subject
department
e Coordinating and conducting the monitoring and evaluation of activities in the subject
e Chairing meetings of INSET subject department
Member of the INSET Unit Planning Committee, Procurement Committee and
recruitment panel
Approving leave for members of the department (less than one day)
Inducting new personnel (both Kenyan and Japanese) in the subject
Promoting the subject at all levels (National, District and Regional)
In-charge of either Gender issues, Publication, Research and Development or INSET
Administration
Assigning duties to National trainers in the subject
e Carrying out duties of a National Trainer in the subject
e Any other duties assigned by the Head of SMASSE INSET Unit

¢) Academic Heads
Responsible to the Academic head through the Subject Administrator the major duty is
academic matters of the department, which include the following responsibilities:

e Coordinating development, trial out and production of departmental in-service training
materials
Coordinating preparation and production of departmental in-service training programme
Coordinating activities for designing/improving INSET curriculum
Advising on academic matters in the department
Coordinating requisition of materials for the department INSET
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Coordinating quality assurance of District in service training materials

Preparing certification lists for participants

Coordinating the development and production of Experiment Manuals

Coordinating preparation and production of improvised materials

Maintaining records of write-ups of all presentations by department staff

Maintaining records and inventories for the department

Carrying out duties of a national trainer in the subject

Any other duties assigned by the head of SMASSE INSET Unit or subject administrator
of'the relevant department

d) National Trainers
Major duties and responsibilities

Designing/improving INSET curriculum

Developing, try out and production of INSET materials

Identifying and requisitioning resources for development of training materials and for
actual INSET

Developing and producing improvised materials and experimental manuals

Preparing and implementing INSET programme

Facilitating INSET sessions

Carrying out quality assurance on training materials/programmes from district trainers
Monitoring and evaluating INSET activities at all levels

Writing articles and news features for the newsletter

Conducting research and analysing data

Promoting the subject at all levels

Promoting gender responsiveness in mathematics and science education

Develop training manuals

Carry out M & E activities in SMASSE-WECSA member countries

Act as Third Country Experts to SMASSE-WECSA member countries

Any other duties assigned by the Head of INSET Unit, Subject Administrator

or Academic head of their respective department

3.1.5. Duties of Non-Academic Staff
a) Administrative Officer

Coordinate personnel matters for the non academic staff

Coordinate activities of staff under his supervision

Coordinate annual staff leave for the non-academic staff

Proper maintenance of up to date staff records

Liaise with heads of other departments

Identification and recommendation on the training needs for the non academic staff
Manage the centres transport department

b) Maintenance officer

Creates, implements and monitors preventive maintenance program
Supervises the maintenance of all buildings, electrical, plumbing and other mechanical
facilities at the centre
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Ensures that Maintenance activities are carried out within established standards and
specification

Carries out requisition of equipment and materials for the department

Liaising with external contractors regarding repair work

Advises on physical planning for the centre

¢) Housekeeper/Cateress

Allocates duties to staff under her jurisdiction

Ensures proper storage, utilization and maintenance of departmental facilities
Coordinates the planning, costing and implementation of menus for meals offered by
the centre

Requisition of foodstuff, equipment and materials necessary for effective operation of
the department

Prepares rules and regulations governing the use of hostels, kitchen and dining hall
facilities and ensures that they are prominently displayed

Coordinates the maintenance of hostel and catering facilities in liaison with
Maintenance officer

Liaises with other departments on issues that require departmental cooperation
Ensures proper day to day running of the laundry and hostels

Keeps hostel room keys and issues hostel rooms to participants

Issues cleaning materials and provisions for the participants

Keeps inventories

Ensures kitchen staff personal hygiene

d) Cooks

Prepare, cook and serve food
Ensures cleanliness of kitchen equipment, cutlery and crockery

e) Security Officers

Gate keeping
Patrolling the centre premises
Ensure security of the centre
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CHAPTER 4

DISTRICT STAFF

Preamble:

INSET System at the District Level

SMASSE Project conducts INSET through a cascade system. Training starts at the national
level where the District Trainers are trained. District Trainers in turn train other mathematics
and science teachers in the district. Training at national level is carried out from January to
July at CEMASTEA while at the district level it is carried out in April and August school
holidays in the selected INSET centres. The management of INSET at the district level is
done by the District planning committee (DPC).

For sustainability at district level, key stakeholders work together in harmony to ensure that

the benefits of SMASSE INSET finally get to the ultimate beneficiary who is the learner.
The stakeholders work as summarized in the triangle in Figure 4.1.

4.1 OFFICERS WORKING FOR THE PROJECT IN THE DISTRICT

Figure 4.1: Project Organization at the District Level

Administration (DEO, QASO)

Sponsors < > Technical Team
(Heads Association, (District Trainers)
Parents)

4.1.1 Roles of District Personnel

District Planning Committee (DPC)
The DPC manages INSET affairs at the district level. The members of this committee are: -
e DEO who is the Chairman
e District coordinator, secretary
e Principal(s) of INSET Centre(s)
e District Secondary Schools Heads Association (DSSHA) representative,
[SMASSE District treasurer]
e District Trainers representative
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Functions of the district planning committee

Collects funds for SMASSE project activities in the District

Prepares a budget for the District INSET

Act as the accounting body for the money collected/received and spent in various
Project activities in the District

Sensitize stakeholders in the District on Project activities

Organize and conduct seminars, workshops, etc. based on Project activities in the
districts

Prepares financial expenditure reports and submit the same to the National office and
District Heads Association

Functions of Members of DPC

District Education Officer

Chairs District Planning Committee meeting

Coordinates the selection and invitation of mathematics/science teachers for INSET in
their district

Plans and caries out sensitization of stakeholders on SMASSE Project activities in
their districts

Spearheads funding of INSET activities at district level (through D.E.B, District
Secondary School Heads Association, etc.)

Liaises with the National INSET Unit on monitoring and evaluation of the progress of
SMASSE Project activities in their district

Liaises with the National Office, PDE’S Office and other stakeholders on all aspects
of SMASSE Project activities in their district

Is a signatory to the SMASSE bank account

District Coordinator

Records all deliberations of the District Planning Committee

Liaises with head teachers of District training Centres for INSET activities in the
District

Coordinates the SMASSE Project activities during INSET at the district level
Monitors and ensures attendance by the teachers during INSET and keep a record on
the same

Prepares lists of successful teachers attending INSET at district level for certification
Liaises with the National Office on monitoring and evaluation of progress of
SMASSE Project activities in the district

Coordinates the running of SMASSE INSET Resource Centres used by SMASSE
Project in the district

Keeps close contact with SMASSE Project head office, PDE’s office and Head
teachers in the District INSET centre on the progress of SMASSE project activities in
the district

Compiles INSET reports for onward submission to the National office within one
month after conducting INSET and in accordance with INSET report format provided
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Principal of District INSET Centre

Liaises with the DEO’s Office in their districts in the selection of teachers to attend
the INSET at various levels in their districts

Liaises with the District Coordinators in organizing the training centres/activities in
their schools during INSET

Guides and counsels teachers during INSET

Sensitize head teachers through heads association meetings in the district to support,
fund and attend INSET

Monitors the progress of teachers trained in their centres including those of their own
school

Is the custodian of facilities/equipment and materials supplied to the District INSET
Centre

Manages the welfare of teachers during INSET

Functions of District INSET Centre are: -

A Centre for In-servicing at District level
A Resource Centre for District Mathematics and Science Education
A venue for all District Planning Committee meetings

Heads’ Association Representative in the District

Is the treasurer to the District SMASSE Project fund

Takes an active and leading role in sensitizing and mobilizing other stakeholders on
SMASSE Project activities in the district

Spearheads the collection of funds to run SMASSE Project activities in the district

Is a member of the District Panel for selection of mathematics and science teachers for
INSETs

Assists in guidance/counselling of teachers during INSET

Is a member of the District Planning Committee

Is a signatory to the SMASSE bank account

District Trainers Representative

Is a member of the District Planning Committee

Is a signatory to the SMASSE District Bank Account

Coordinates the work of other trainers in the districts

Coordinate implementation of INSET activities in the schools in liaison with District
coordinator

Keeps records of activities and facilities/equipment and materials provided to the
District INSET Centre

District Trainers

Participate in SMASSE Project activities at the school level as directed by the
National Office

Sensitize mathematics and science teachers on SMASSE activities at District and
especially the school level

Prepares and produces original INSET curriculum materials for District level
Cares for the materials provided to INSET Centres
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4.1.2 Distribution of officers working at the District Level

The number of administrative staff working in 72 districts is summarised in the table below.
There are 105 SMASSE centres in whole country. Each SMASSE district has a DPC
chairman, Treasurer, District Co-coordinator, Principal(s) INSET centre(s) depending on the
number of INSET centres) and Trainers representative.

Table 4.1 Officers Working at the Districts in 2007

Designation No. of Officers
Principals of INSET centres 105
DPC chairman (DEO) 72
Trainers representative 72
Heads representative (Treasurer) 72
QASO (District Co-coordinator) 72
Total 393

The number of administrative staff who attended Stakeholders of phase 1 district Workshop
held at CEMASTEA in the year 2006 is summarised in the table below.

Table 4.2 Stakeholders’ workshop-August, 2006

Designation No. of Participants
Principals of INSET centres 24
D.E.O’s 11
Trainers representative 11

Heads representative (Treasurer) 5

QASO (District Co-coordinator) 17

Total 68

4.1.2 Number of Trainers Working in the District

Table 4.3 Number of Trainers in 2006 and 2007

Province District 2006 2007

Central Thika 35 37
Kirinyaga 36 36
Nyeri 47 46
Nyandarua 37 36
Murang’a 25 25
Maragwa 25 25
Kiambu 45 48

Coast Malindi/Lamu/Tana River 16 16
Mombasa 20 19
Kwale 16 17
Kilifi 14 15
Taita Taveta 16 16

Eastern Meru North 20 16
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Meru Central/Moyale/ 36 37
Tharaka/Marsabitlsiolo
Mbeere 15 16
Machakos 46 48
Mwingi 16 16
Embu 24 24
Kitui 25 24
Meru South 17 17
Makueni 36 36
Nairobi Nairobi 59 57
North Eastern | Wajir/Garissa/ljara/Mandera 15 15
Nyanza Migori/Kuria 16 16
Rachuonyo 16 16
Nyamira 33 36
Kisii 16 16
Gucha 25 24
Nyando 24 25
Homa Bay 16 16
Kisumu 24 24
Bondo 15 16
Siaya 24 24
Rift Valley Bomet/Trans Mara 26 25
Uasin Gishu 36 38
Kajiando 14 16
Koibatek 16 16
Keiyo 8 16
Marakwet 13 16
Tans Nzoia 12 16
West Pokot/Turkana 12 12
Laikipia/Samburu 21 24
Baringo 15 14
Kericho 24 24
Bureti 26 27
Nandi North 16 16
Nandi South 16 16
Nakuru/Narok 70 73
Western Vihiga 35 37
Butere/Mumias 13 16
Lugari 9 17
Bungoma/Teso/Mt. Elgon 63 63
Kakamega 24 28
Busia 16 16
Total 1335 1381
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Table 4.7: Summary of The number of Trainers working at the Districts per Year

Year | Number trained at the National INSET | Number working at the District
2006 1141 1335
2007 1139 1381

Summary

From the above data, it is clear that, over 393 Administrative staffs have been working at the
Districts for the project since July 2003. The number of District Trainers working at the
Districts increased year by year. By 2007 there were over 1335 of them working at the

Districts.

4.1.4 Administrators’ Workshop Attendance
The number of Administrative staffs attending workshop is summarised in the table below;

Table 4.8 Principals’ Workshop Attendance (2006)

Year | Group | Date Venue No. of participants
2004 |1 1" — 5™ March Tabor Hill, Nyahururu 74
2 3" 7" May Tabor Hill, Nyahururu 98
3 26" — 30" July Mary ward, Nairobi 81
2005 | 1 4™ _ 8™ July CEMASTEA 74
2 11" — 15" July CEMASTEA 61
3 12" - 16™ September | CEMASTEA 69
2006 | 1 11" -16" Sept CEMASTEA 74
2 18™-23™ Sept CEMASTEA 75
3 25™-30™ Sept CEMASTEA 80
Total 686
Table 4.9 QASOs’ Workshop Attendance (2006)
Year | Cohort | Date Venue No. of participants
2003 |1 July KSTC 86
2004 |1 August Kagumo TTC 178
2005 |1 July CEMASTEA 60
2006 |1 31" July — 4™ August | CEMASTEA 75
2 7" -11"™ August CEMASTEA 73
467

Table 4.10 Summary of Administrators’ Workshop Attendance (2004, 2005)
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Type 2003 2004 2005 2006 2007 Total
Principals’” workshop - 253 204 229 - 686
QASOs’ workshop 86 178 60 148 - 472
D.E.Os” workshop - - 47 70 79 196
Total 86 431 311 447 79 1,354
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CHAPTER5

QUALITY OF NATIONAL INSET

The quality of national INSET was determined using Quality of INSET Assessment Index
and Capacity Building Index for National trainers.

5.1 QUALITY OF INSET ASSESSMENT INDICES

5.1.1 Effect of National INSET on Attitude
The Effect of National INSET was assessed using the Pre- and Post-INSET instrument.

The objective of administering the instrument was to determine the District Trainers attitude
towards teaching of Mathematics and Science before and after the INSET, using the following

criteria:

Nk =

Category A: Attitude towards teaching objectives
Category B: Attitude towards teaching approach
Category C: Attitude towards work planning
Category D: Attitude towards overcoming limitations in teaching
Category E: Attitude towards conducting practical work
Category F: Attitude towards assessment
Category G: Attitude towards INSET system construction

National trainers at CEMASTEA administered the instruments.
Data was collected using a 5-point ranking scale as shown below:

Rank Score

Excellent 4

Good 3

Average 2

Fair 1

Poor 0

SUMMARY
Table 5.1: Summary of Overall Mean Scores
Year 2004 2005 2006 2007
Subject PRE | POST | PRE | POST | PRE | POST | PRE | POST
Biology 2.7 34 2.8 33 3.0 34 3.1 35
Chemistry 2.7 35 2.9 33 3.0 35 32 35
Mathematics 2.8 35 29 32 3.0 35 3.1 35
Physics 2.8 34 2.9 34 3.0 35 32 35
Overall 2.7 34 2.9 33 3.0 35 32 35
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Figure 5.1: Trend on Pre and Post questionnaire mean rating from 2004 to 2007

Synthesis

According to the set standards on the evaluation grid, INSET at CEMASTEA will have
attained if the mean is greater than 3.0 on the 0 — 4 scale by the end of the project period.
Using this criterion quality INSET at CEMASTEA has therefore “attained”.

Figure 5.1 shows the trend on an overall mean rating of pre and post INSET evaluation results
from 1% cycle in 2004 to 4™ cycle in 2007. This shows the teacher’s attitude is improving
through continuous participation of SMASSE National INSET.

32

- 243 -



5.1.2 Quality of National INSET Sessions

Preamble
National INSET participants evaluate the quality of INSET sessions using Session Evaluation
Instrument. The evaluation is based on the following aspect using the SMASSE Project
‘Quality Criteria’:

e How Motivating the session activities were

e How Interesting the session was

e The extent to which participants were involved in session activities

e How relevant the session activities were made with respect to participants’ needs

e How time was managed in the session (The adequacy of time allocated for the session

activities.)

The evaluation is based on a 0 — 4 rating scale where: 0 (poor), 1(fair), 2(average), 3(good),
4(excellent).

A National INSET session may be organised along any one or more of the following
components which SMASSE Project refers to as ‘Organisation Criteria’:

e Plenary

e Practical

e Discussion

e Peer Teaching

e Feedback on Peer Teaching

National INSET sessions fall into two categories namely:
e General or Common Sessions where issues that cut across all subjects are discussed.
e Subject Sessions where issues specific to each subject are discussed in subject groups.

Table 5.2: Summary of Overall Session Mean Ratings

CRITERIA | SESSION 2004 2005 2006 2007

Quality General Session 34 3.5 3.5 3.6

Criteria Subject Session 3.5 3.7 3.7 3.7

Organisation | General Session 34 3.5 3.5 3.6

Criteria Subject Session 3.5 3.7 3.7 3.7
Synthesis

The quality of General session 2006 and 2007 INSET had mean ratings of 3.5 and 3.6
respectively while that of Organization Criteria had an overall mean of 3.5 and 3.6
respectively.

The quality of 2006 and 2007 INSET sessions with respect to Quality Criteria of Subject
session had mean ratings of 3.7 and 3.7 respectively and the quality with respect to
Organization Criteria had an overall mean of 3.7 and 3.7 respectively.

Based on the set standard of mean > 3.0, the quality of national INSET sessions is “attained”.
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GENERAL/COMMON SESSIONS

a) Quality Criteria

The overall mean ratings for quality criteria of the general INSET sessions from the year 2004
to 2007 are summarised in the table below.

Table 5.3: Overall Mean Rating: Quality Criteria

Quality Criteria 2004 2005 2006 2007
Overall 34 35 35 3.6
Motivation 3.7 35 35 3.6
Interest 34 35 35 3.6
Involvement 34 3.7 35 3.6
Relevance 3.7 35 37 3.7
Time management 3.1 33 34 3.5
Synthesis

Based on the set standard of mean >3.0 the quality of INSET sessions “attained” in the four
years

b) Organisation Criteria of the General Session
A summary of the overall mean ratings of the quality of general INSET sessions from 2004 to

2007 with respect to organisation criteria.

Table 5.4: Overall Mean Rating: Organisation Criteria

Organisation Criteria 2004 2005 2006 2007

Plenary 34 3.5 3.5 3.6

Discussion 3.5 3.5 3.6 3.6

Overall 34 3.5 3.5 3.6
Synthesis

The quality of Plenary and Discussion aspects of general INSET sessions from 2004 to 2007
was >3.0, therefore “attained ”.

SUBJECT SESSIONS

Given below is the summary on participants’ ratings of National INSET Subject sessions. The
data is presented in two sets, Ratings for the Quality Criteria and Organisational Criteria.

The overall mean ratings for quality and organisation criteria of the subject INSET sessions
from 2004 to 2007 are summarised in the tables below.

a) Quality Criteria of Subject Session
Table 5.5: Overall Subject Mean Rating: Summary for Quality Criteria

2004 2005 2006 2007
Overall 3.5 3.7 3.7 3.7
Motivation 35 3.6 3.6 3.7
Interest 35 3.7 3.7 3.7
Involvement 3.6 3.8 3.7 3.7
Relevance 3.6 3.7 3.7 38
Adequacy of Time 3.5 3.6 3.7 3.6
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Synthesis
The quality aspect of INSET session from 2004 to 2007 was greater than 3.0, therefore “attained”.

b) Organisation Criteria of Subject Session
Table 5.6: Summary for Organisation Criteria

2004 2005 2006 2007
Overall 3.5 3.7 3.7 3.7
Plenary 3.5 3.7 3.6 3.7
Practical 3.6 3.7 3.7 3.8
Discussion 3.5 3.7 3.7 3.7
Peer Teaching™ 3.5 3.6 3.6 3.7
Feedback on Peer Teaching™ 3.6 3.6 3.6 3.7

* Includes actual classroom teaching and feedback on the same

Synthesis
The quality of organisation aspect of INSET session from 2004 to 2007 was “attained”.

Table 5.7: Individual Overall Subject Mean Rating: Quality and Organisation Criteria

. L 2006 2007
Quality Criteria Chem. | Bio | Phy. | Math | Chem. | Bio | Phy. | Math
Overall 3.7 3.6 | 3.7 3.6 3.8 3.7 3.8 3.7
Motivation 3.7 3.6 3.6 3.6 3.8 3.7 3.7 3.7
Interest 3.7 3.7 3.7 3.6 3.7 3.7 3.8 3.7
Involvement 3.7 3.7 3.6 3.6 3.8 3.7 3.8 3.7
Relevance 3.8 3.7 3.7 3.7 3.8 3.8 3.9 3.8
Adequacy of Time 33.6 | 3.6 3.7 3.5 39 3.6 3.8 3.6
Organisation Criteria Chem. Bio Phy. Math | Chem. Bio Phy. Math
Overall 3.7 3.7 | 3.7 3.6 3.8 3.7 3.8 3.7
Plenary 3.6 3.6 3.7 3.6 3.8 3.7 3.8 3.7
Practical 3.8 3.7 3.7 3.6 3.8 3.8 3.9 3.7
Discussion 3.7 3.7 3.6 3.6 3.8 3.7 3.8 3.7
Peer Teaching* 3.6 3.6 - 3.6 - 3.7 - 3.7
Feedback on Peer Teaching* 3.5 3.6 - 3.6 - 3.7 - 3.7

* Includes actual classroom teaching and feedback on the same
Synthesis
From the data presented, the quality aspects of all the individual INSET subject sessions for

2006 and 2007 “attained” with respect to the set standards. The organisation aspects also
“attained”.
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5.2 CAPACITY BUILDING INDEX FOR NATIONAL TRAINERS

Preamble:
To determine the capacity index of National trainers, quality of INSET instrument (Ability of
national trainers to implement INSET) was administered to:

a) National trainers

b) District trainers (National INSET participants)
The instrument had two criteria i.e. Planning with items P; to Pg and Doing/ implementation
with items D; to Do.The trainers and trainees were required to rate each item based ona 0 — 4
rating scale where 0- not at all; 1- a little; 2- fairly adequately; 3- adequately; 4- to a great
extent.

The planning items were:
P1- Make appropriate INSET work plans
P2- Make preparation for appropriate and adequate INSET materials
P3- Maintain equipment, apparatus and other training materials
P4- Improvise training materials based on locally available resources.
P5- Make suitable exposition materials for the INSET
P6- Produce (print) INSET materials in time.
P7- Plan to utilize the participatory approach.
P8- Distribute tasks fairly.

The implementation items were:
D1- Implement INSET Work plans accordingly.
D2- Manage time effectively
D3- Make appropriate use of improvised teaching aids based on locally available resources
D4- Make effective and efficient use of INSET materials
Ds5- Utilize participatory approach well.
D6- Facilitate INSET sessions effectively
D7- Establish and maintain good rapport among trainers, participants and support staff.
D8- Take registration of participants accordingly
D9- Administer INSET evaluation instruments (session, pre-& post, content/pedagogy)
accordingly

Summary

Table 5.8: Capacity Index of National Trainers

Evaluation By National Evaluation By District
Trainers (Self Evaluation) | Trainers
Number of respondents 35 723
Planning 3.3 3.6
Implementation 33 3.6
Overall Mean 3.3 3.6
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Fig 5.1: Capacity Index of National Trainers

Synthesis

The District trainers rated the national trainers better than the national trainers rated
themselves in both planning and implementation of INSET activities at National level. This is
an indicator that the district trainers were satisfied with the way INSET was both planned and
implemented at national level.

Despite the difference in the ratings, both self evaluation and evaluation by District trainers
have attained according to the set standards of mean score of 3 and above and therefore this
standard should be maintained.

Detailed information

Evaluation by District trainers - Planning
Pl P2 P3 P4 P5 P6 P7 Pg Overall Mean
353535353636 |36)36 3.6

Evaluation by District trainers — Implementation
Dl D2 D3 D4 D5 D6 D7 Dg Dg Overall Mean
36 132 ]35[36 3636373736 3.6

Self evaluation- Planning
Pl P2 P3 P4 P5 P6 P7 Pg Overall Mean
34133 12313213437 135]32 3.3

Self evaluation- implementation
Dl D2 D3 D4 D5 D6 D7 Dg Dg Overall Mean
3413034 /35]36/36[34]37]36 35
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CHAPTER 6

QUALITY OF DISTRICT INSET

Preamble

The district trainers attend INSET at CEMASTEA to equip themselves with the knowledge
and skills to conduct similar INSET in their districts. This is in accordance with the SMASSE
INSET organization, which utilizes cascade approach to disseminate information from the
national INSET centre to the classroom teacher.

M&ETF attends district INSET to observe and evaluate INSET activities in order to ascertain
the quality of INSET. The results obtained serve as a feedback to improve the planning and
implementation of future INSET.

6.1 CAPACITY BUILDING INDEX FOR DISTRICT TRAINERS

The capacity building index for District Trainers is determined using the following

observation instruments developed by the M&ETF:
e Quality of INSET Instrument — for evaluating ability of District Trainers to implement INSET
e District INSET Checklist No.1 — for evaluating the quality of facilitation
e District INSET Checklist No.2 — for evaluating preparedness and material utilisation

Results obtained from Quality of INSET instrument and District INSET checklist No.1

instruments from 2004 to 2007 District INSET are summarized table below.

6.1.1 Ability to Implement District INSET/ Quality of Facilitation

General ability to implement INSET at the District level was rated using Quality of INSET
Instrument. The Instrument has four categories P, D, S and I based on the PDSI approach of
Plan, Do, See and Improve.

The quality of facilitation was rated using District Checklist No 1. Categories rated include
session organization (4 items) and session quality (4 items). Individual District Trainers are
rated based on the session one is facilitating.

Table 6.1: General ability of District Trainer

District INSET Centre 2004 2005 2006 2007
Bomet Moi Siongiroi 1.3 25 1.9 3.6
Trans Mara Tenwek SS 2.1 2.1 1.9 23
Bondo Nyamonye Gitls 2.1 1.6 2.8 25
Koibatek Solian H. - - 1.7 1.9
Baringo Sacho High - 2.6 2.2 2.7
Bungoma Lugulu GHS 2.0 3.1 25 3.1
Teso Cardinal Otunga 2.0 3.0 32 2.5
Mt Elgon Bungoma HS 2.4 2.6 2.8 2.8

Friends Kamusinga 2.2 23 2.8 2.8
Kolanya 1.8 3.1 2.7 2.8
Bureti Kaplong GHS 24 33 33 2.7
Tengecha Girls* - 3.1 2.6 2.2
Busia Nangina 1.8 22 3.0 2.9
Butere ButereGirls - 23 1.9 2.6
Embu Kyeni Girls - 2.0 2.6 2.0
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Nguviu Girls - 25 2.6 2.2
Gucha Sengera Girls - 1.7 2.2 2.6
Sameta Boys* - - 24 2.6
Homa Bay/Suba Asumbi 2.2 2.0 2.8 3.1
Kajiado Moi Gitls Isinya - 2.0 2.6 3.0
Keiyo Kaptagat* - 29 - 33
Kericho Moi Tea Girls 33 3.1 2.5 2.8
Londiani GHS* - - 32 2.7
Kirinyaga Kerugoya Girls 1.9 2.8 2.7 1.9
Kianyaga Boys 2.0 29 2.1 2.0
Karoti Girls* * * 2.7 2.5
Kisii Kisii High - 24 - 3.0
Kilifi Dr.Krapf Memorial - 1.0 2.8 1.9
Kisumu Kisumu Girls 2.1 2.7 2.6 29
Bishop Okoth* 1.8 2.2 34
Kitui Mulango 1.9 1.6 23 2.8
Muthale * - 2.1 24 3.0
Kwale Matuga GHS 2.8 3.0 2.0 2.8
Laikipia /Samburu Njonjo GHS 1.9 - 2.0 2.7
Nanyuki * - - 22 24
Lugari Chuka GHS - - - 2.9
Machakos Machakos GHS - 29 2.5
Masinga GHS - 3.0 2.2 32
Tala GHS - 23 23 32
Vyula Girls* - - 2.2 29
Malindi/Lamu/Tana Malindi High 2.8 25 2.6 3.1
Maragua Njiri High - 1.7 1.9 -
Kamahuha - 25 24 -
Marakwet Moi Kapsowar 1.7 - 2.8
Mbeere Consolata Gitaraka 1.7 24 2.7 2.8
Meru Central/ St Mary’s GHS 2.8 1.8 - 24
Tharaka/Moyale/ Kaaga GHS 3.1 20 3.6 3.1
Marsabit/Isiolo Isiolo BHS 2.6 2.0 29 2.6
Meru North Kanjalu GSS 2.6 1.7 24 24
Meru South Bishop Njenga - - - 23
Migori / Kuria Ulanda GHS 2.0 2.6 2.2 1.9
Mombasa Coast GHS 2.0 23 24 22
Murang’a Murang’a - 2.0 2.5 -
Kahuhia GHS - 2.0 2.0 -
Mwingi Migwani BHS 1.7 1.6 22 2.1
Nairobi Kenya High 1.7 2.8 2.3
Buru Buru 1.8 2.8 29 2.1(2.7)
State House 1.0 2.5 1.7 22
St George’s 1.9 2.1 2.8 24
Jamhuri * - - 1.7 1.9
Nakuru /Narok Mary Mount 2.2 2.1 24 23
Njoro BHS 2.1 1.5 2.1 3.1
Menegani HS 23 3.1 2.3 22
Bahati GHS 1.9 2.7 2.5 2.6
Naivasha GHS 1.9 - - -
St Mary’s Narok 2.6 2.6 2.6 3.0
Nandi North Kapsabet GHS - 29 1.9 23
Nandi South St Mary Tachasis 0.8 19 2.6 1.9
Nyamira Nyansiongo 2.0 2.8 2.5 2.7
Kebirigo 24 2.0 3.0 2.7
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Sironga 1.9 25 1.5 29
Nyandarua Nyandarua High 2.1 2.1 2.5 2.1
Nyahururu * - - 2.1 1.9
Karima Girls 2.1 2.1 2.6 2.7
Nyando Nyakach Girls 1.5 23 23 2.7
Ahero * - - 23 2.7
Nyeri Nyeri High 24 23 23 -
Tumutumu Girls 1.7 23 1.9 22
Chinga Girls 1.8 24 1.6 2.7
Kangubiri Girls* - 24 25 2.6
Rachuonyo Agoro Sare HS 2.1 3.0 2.8 3.0
Siaya Ng’iya Girls 1.7 19 29 29
Rang’ala* - 2.2 25 3.0
Taita Taveta Bura Girls - 09 - -
Thika Mary Hill Girls 2.6 2.7 2.5 3.2
Karinga Girls 2.0 2.7 24 2.6
Gatanga Girls 2.4 2.7 23 2.5
Trans Nzoia / Turkana | Nasokol Girls 2.0 1.5 23 2.9
West Pokot St Brigid Girls 1.9 1.7 23 23
Uasin Gishu Loreto Matunda 2.4 2.0 2.7 2.8
Moi Girls Eldoret 1.2 2.5 3.0 34
Hill School* - - 29 22
Vihiga Vokoli GHS 2.1 3.1 2.5 3.1
Bunyore GHS* - 29 2.7 33
Kaimosi Girls* - - 29 3.1
Wajir/ Mandera/ [jara | Wajir Boys 2.0 1.8 2.5 2.7
Kakamega Kakamega H. - - - 33
Mugumu G. - - - 1.8
Kiambu St Joseph’s - - - 2.1
Kirangari - - - 2.5
Kiambu B. - - - 24 (2.7)
Ngarariga - - - 1.9 (2.7)
Overall mean 2.1 23 24 2.6
Italic: SMASSE Project Phase 1 District
*newly created centres
- No data available
Table 6.2: Quantitative Summary: Quality of facilitation (0-4)

District INSET Centre 2004 2005 2006 2007
Bomet Moi Siongiroi 1.6 2.5 - 34
Trans Mara Tenwek SS 2.2 - - 2.5
Bondo Nyamonye Girls 1.3 1.7 3.0 2.7
Koibatek Solian H. - 29 2.7 2.2
Baringo Sacho High - 29 23 3.0
Bungoma Lugulu GHS 2.2 35 2.5 33
Teso Cardinal Otunga 2.2 2.2 2.9 24
Mt Elgon Bungoma HS 2.6 2.1 2.9 2.5

Friends Kamusinga 2.5 2.7 2.9 2.7
Kolanya 2.2 29 29 2.7
Bureti Kaplong GHS 2.2 2.8 2.8 2.7
Tengecha Girls* - 29 2.7 1.8
Busia Nangina 2.5 23 2.9 2.8
Butere ButereGirls - 25 25 -
Embu Kyeni Girls - 2.5 2.7 1.7
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Nguviu Girls - 2.7 2.7 2.5
Gucha Sengera Girls - 1.8 2.5 2.5
Sameta Boys* - - 32 2.1
Homa Bay/Suba Asumbi 2.0 2.1 23 3.1
Kajiado Moi Gitls Isinya - 2.0 - 2.8
Keiyo Kaptagat* - 2.6 - 2.9
Kericho Moi Tea Girls 32 29 2.8 -
Londiani GHS* - - 3.0 -
Kirinyaga Kerugoya Girls 2.1 3.0 2.7 2.8
Kianyaga Boys 24 2.5 2.0 2.7
Karoti* - - 2.7 2.2
Kisii Kisii High - 24 - 2.9
Kilifi Dr.Krapf Memorial - 1.6 2.6 2.9
Kisumu Kisumu Girls 2.0 2.6 29 2.7
Bishop Okoth* - 25 24 3.0
Kitui Mulango 23 2.1 2.6 2.7
Muthale * - 24 23 2.5
Kwale Matuga GHS 23 3.0 2.1 -
Laikipia /Samburu Njonjo GHS 1.8 - - 3.0
Nanyuki - - 2.5 2.8
Lugari Bishop Njenga - - - 2.6
Machakos Machakos GHS - 2.6 2.6 -
Masinga GHS - 2.7 23 3.1
Tala GHS - 2.2 2.5 2.6
Vyula Girls* - - 2.0 23
Malindi/Lamu/Tana Malindi High 2.8 3.1 2.9 2.9
Maragua Njiri High - 2.3 2.0 -
Kamahuha - 19 1.7 -
Marakwet Moi Kapsowar 1.9 - - 2.6
Mbeere Consolata Gitaraka 14 2.6 3.0 -
Meru Central/ St Mary’s GHS 2.8 2.0 24 23
Tharaka/Moyale/ Kaaga GHS 34 24 3.2 2.8
Marsabit/Isiolo Isiolo BHS 1.7 3.0 2.6 29
Meru North Kanjalu GSS 1.6 1.7 1.8 2.6
Meru South Chuka GHS - - - 3.1
Migori / Kuria Ulanda GHS 2.2 2.6 2.1 1.9
Mombasa Coast GHS 2.1 23 2.6 -
Murang’a Murang’a - 2.6 24 -
Kahuhia GHS - 2.6 1.7 -
Mwingi Migwani BHS 14 1.8 2.1 2.6
Nairobi Kenya High 14 29 - 2.8
Buru Buru 2.1 33 - 2.8
State House 1.0 3.1 33 2.8
St George’s 1.8 2.2 2.6 2.8
Jamhuri * - - 33 22
Nakuru /Narok Mary Mount 2.7 2.7 3.0 2.6
Njoro BHS 2.1 1.7 2.6 -
Menegani HS 2.0 2.7 2.7 2.6
Bahati GHS 1.9 2.5 2.6 3.0
Naivasha GHS 0.7 - - 2.7
St Mary’s Narok 23 2.7 23 2.4
Nandi North Kapsabet GHS - 25 2.2 24
Nandi South St Mary Tachasis 1.0 14 2.6 1.8
Nyamira Nyansiongo 2.0 2.8 2.5 -
Kebirigo 2.8 2.0 2.5 3.7
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Sironga 25 2.7 14 -
Nyandarua Nyandarua High 2.1 19 24 -
Nyahururu * - - 2.1 29
Karima Girls 2.2 19 2.0 2.6
Nyando Nyakach Girls 2.0 2.7 24 2.7
Ahero Girls* - - 2.4 2.7
Nyeri Nyeri High 2.2 3.0 23 -
Tumutumu Girls 2.6 3.0 1.6 24
Chinga Girls 2.1 23 1.5 2.5
Kangubiri Girls* - 2.8 25 3.7
Rachuonyo Agoro Sare HS 2.2 2.9 3.0 2.9
Siaya Ng’iya Girls 1.0 23 3.5 -
Rang’ala* - 1.7 2.5 -
Taita Taveta Bura Girls - 14 - -
Thika Mary Hill Girls 2.4 2.6 24 29
Karinga Girls 2.6 2.6 25 -
Gatanga Girls 23 2.6 24 2.6
Trans Nzoia / Turkana | Nasokol Girls 1.9 19 2.6 2.9
West Pokot St Brigid Girls 2.0 2.6 25 2.0
Uasin Gishu Loreto Matunda 1.7 24 2.6 3.1
Moi Girls Eldoret 1.5 2.8 2.5 2.7
Hill School* - - 2.7 23
Vihiga Vokoli GHS 1.8 2.7 2.6 2.6
Bunyore GHS* - 2.7 2.5 3.1
Kaimosi Girls* - - 29 -
Wajir/ Mandera/ [jara | Wajir Boys 2.1 24 24 2.5
Kakamega Kakamega H. - - - 32
Mugumu G. - - - 1.8
Kiambu St Joseph’s - - - 2.1
Kirangari - - - 2.2
Kiambu B. - - - 2.6
Ngarariga - - - 2.5
Overall mean 2.1 2.5 2.5 2.7

Italic: SMASSE Project Phase 1 District

*newly created centres

- No data available

Synthesis

District trainers’ capacity building index evaluated by M&ETF is less than 3.0 therefore

“attaining ”. According to the evaluation grid, the capacity index is expected to be over 3.0.
More follow up activities are necessary in order to attain the expected standard.
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6.1.2 Preparedness and material utilisation of INSET Centres

Preparedness of the district INSET centres with regard to INSET rooms, laboratories,
accommodation production of INSET materials and use of materials and equipment provided
by the national office. A summary of findings by Monitoring and Evaluation Task Force is

given below:

Table 6.3: Qualitative Summary Table

Aspects General observations
Adequacy/suitability | In most cases the programmes were adequate and suitable. However,
of programme some were not followed strictly. In some centres the programme was

squeezed to 9 days instead of 10 because of National holiday.

Time management

Most centres started their session late. Time management was not good
in some sessions and especially during actualization. In non residential
centres, some participants arrived late and left early.

Quality of facilitation

The quality of facilitation was relatively fair. Most of trainers displayed
a lot of confidence. However some trainers did not guide the
participants during discussions.

Level of participation

Generally, the participants were actively involved during the group
discussions and in most plenary sessions. The level of participation in
lesson preparation, peer teaching and actualization was good. The
attitude of participants was generally positive; in some cases low
morale of participants was observed.

Use of materials and
equipment /
INSET rooms

INSET rooms and the laboratories were generally well prepared but
tidy. In some cases facilitation materials were being produced during
the INSET while there was a shortage of materials provided by the
national office due to the unexpected high tumn out.

Modifications on
session contents

Some trainers prepared good original typed materials for sessions not
offered at the National INSET.

Maintenance of
records: attendance
lists, requisitions,
inventories, minutes of
meetings

Generally, the attendance lists were well maintained. Good
organization of files was noted in many centres. However records of
materials, apparatus and equipment were not well maintained or
nonexistent in some centres. Financial records and minutes of meetings
to prepare for INSET were also not available in some centres.

Use of Session
Evaluation Instrument

Generally, session evaluation forms were well maintained by trainers.
In some cases participants rated even aspects that were not included in
the particular session e.g. peer teaching, practical work etc.

Quality of
accommodation/meals

Generally, accommodation was acceptable; meals were of acceptable
standards in quality and quantity. In some cases participants opted to
commute rather than stay at the centres.
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6.2 QUALITY OF DISTRICT INSET ASSESSMENT INDEX

Preamble

The quality of district INSET measured through session evaluation instrument at the districts
obtained a mean of over 2.5 on a scale of 0 to 4 in the quality of INSET assessment index.
The purpose of this analysis is to determine the quality of District INSET. The result of the
quality of INSET is based on the analysis of session evaluation instrument as stated in the
evaluation Grid 2-4 on the PDM. The session evaluation forms were administered in every
session of all the INSETs during the period 2006-2007. Participants rated the sessions using a
five Point Likert scale on a quality continuum from excellent (4) to poor (0). The session
evaluation data was analysed with respect to two criteria; Quality criteria and organisational
criteria.

There are 105 INSET centres in Kenya. A sample of session evaluation data from 15 of the
105 (14%) district INSET centres where INSET was conducted was used in this analysis as a
sample. A mean score for each quality category across all the organisational categories was
computed for sampled sessions. Number of sample is 846. The results are as indicated in table
6.4. The benchmark for the PDMs’ attainment is a mean of over 2.5.

Summary

Observation

From table 6.4 the overall mean score for quality of District INSET is 3.3.

In the quality criteria category, the least observed rating of 3.3 was in the category of
Motivation, Interest, Involvement and Time management and the highest observed rating was
in the category of Relevance (3.4). In the organisational category, the plenary and Peer
teaching sessions were rated at 3.2 this was below the overall mean score of 3.3 but the
Practical aspect was rated at 3.5.

Synthesis

The benchmark for attained quality of district INSET is a mean score of over 2.5. The overall
mean score of 3.3 indicates that the quality of district INSET has “attained” with respect to
the target score of 2.5 for output 2-4 on the PDM.

Table 6.4: Criteria Means

Motivation | Interest | Involvement | Relevance | Time
Quality.
Organisation
Plenary 3.1 3.2 32 33 3.1
Practical 35 35 35 3.5 34
Discussion 3.3 3.3 3.4 34 33
Peer teaching
Feedback
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CHAPTER 7

DEVELOPMENT OF PRINTED MATERIALS

Preamble

Printed materials in form of conference reports, teachers training manuals, workshop reports
among others have been developed at CEMASTEA. The District Trainers have adapted the
training manuals at the district to fit their local needs. Materials produced at the districts are
given to teachers for use during the district In-Service Education and Training (INSET).

7.1 MATERIALS PREPARED AT THE NATIONAL INSET UNIT.

National Trainers have prepared and printed materials and disseminated the same to various
target groups. Three issues of SMASSE newsletters have been prepared, printed and
disseminated between June 2006 and August 2007. The materials produced include:

e Training manuals.

e Reports on seminars and workshops held.

e Reports on District INSETS among others.
Listed below are the materials that have been prepared, printed and disseminated by National
INSET Centre.

Table 7.1: Materials Prepared, Printed and Disseminated by National INSET

NO. OF COPIES | TARGET TARGET OFFICER IN
No. TITLE D]ISSYSZZI;J’[éNZAO'I(;];D NUMBER GROUP CHARGE
1. [ INSET training write- ups (3™ All participants
&4™ cycles) 2120 2120
e Biology
e Physics
e Chemistry
e Mathematics
e General sessions 2130 2130
2. | National INSET reports SMASSE staff
e 3" Cycle (12 groups) (2006) Under preparation 30 Mrs. Kisaka
o 4t Cycle (12groups) (2007) Under preparation 30 Mr. Matiri
3. | District INSET Monitoring and SMASSE staff
Evaluation reports
e 2006 (April &August) 15 15
e 2007(April & August) 10+ 15
4. | Newsletter, 3issues 1 copy of each issue
(2006 —2007) 12000 12000 for every school in
Kenya, a
complimentary copy
to article authors,
DEQO’s and QASO.
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Kenya Secondary Schools Principals
workshop

e Training Write-ups 300 300 | All participants.
2006 SMASSE staff
2007 300 300
e Reports 2006
Cohort 1 Under preparation 15 SMASSE staff C1. Mrs. Kisaka
Cohort 2 Under preparation C2. Mr. Chesire
6. | Reports on sensitization workshops
(stakeholders) Aug.2006
Under preparation 200 All participants and Mr. Odindo
District INSET
centres.
7. | DEO’s workshop (2006/2007)
e  Training write-ups 180 80 All participants
e Reports SMASSE staff
2006 15 15
2007 15 15
8. | QASO workshop (2006 &2007)
e  Training write-ups (2006 100 100 All participants
SMASSE staff
e Reports (2006) Under preparation 15 SMASSE staff Mrs. Ombati
9. | Third country training manuals
e 2006 180 180
e 2007 All participants
Sudan 30 30
e Reports (2006)
Anglophone 15
Francophone 15
Zambia/Sudan 15
(2007) Training just
started with Sudan
10.| SMASSE-WECSA brochure 2000 2000 SMASSE-WECSA
(2006&2007) member countries
11.| SMASSE-WECSA Conference
reports
e 6" (Senegal) 500 500 Member countries
e 7" (Zambia) 500 500 Member countries
e Pamphlet 1,000 1000 Member countries
12.| Third country training Experts 100 100 Malawi Education
reports (Malawi, Niger, Nigeria, officials, JICA,
Rwanda, Senegal) SMASSE staff.
13.| Impact on Third Country Training 60 60 Target countries,
report. SMASSE staff.
(Zambia, Uganda, Rwanda, Malawi)
14.| Internal workshop report
e 2007 15 15 SMASSE staff
15.| SPIAS 2006 vol. 1 15 15
2007 vol. 2 15 15 SMASSE staff
16.| PTTC INSET SMASSE staff
Training manuals 864 864
Report 15 15
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17.

18. ASEI lesson plans-

- local training 192 192 SMASSE staff
-TCTP 76 76
e Biology-
e  Chemistry
e  Physics
e  Mathematics
19.| Information and data for final Under preparation- SMASSE staff Mr. Waititu
evaluation On-going exercise
20.| Homepage (http:/www smasse.org.) Educational
institutions,
educationists and
general public
21.| ADEA WGMSE brochure (2006 2,000 2000 ADEA WGs and
&2007) SMASSE-WECSA
member countries
22.| SEIA conference report 15 15 SMASSE staff
Senegal/Bukina Faso report 15 15
IIEP report 15 15
Secondary Education Conference 15 15
report
23.| 1/Singapore seminar report 15 15
2.Lesson observation-Kajiado report | Under preparation 15 2.Hattori
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7.2 MATERIALS PREPARED BY THE DISTRICT INSET CENTRES

The district trainers have undergone training in four cycles. This has enabled them come up
with suitable training materials for their District INSETs. The training manuals developed for
the INSETS comprise of:

INSET programmes
INSET write- ups (adapted from the ones prepared by the National office)

In order to attain and maintain goals set at National Level, the write-ups prepared at the
districts go through quality assurance by the national trainers before they are sent back to the
District Trainers to be used for facilitation during district INSETs. Basically, the district
trainers have been adapting the national INSET materials. Nevertheless, occasionally they
have prepared their own original materials on new topics to substitute sessions offered at the

National INSETs.

Table 7.2 Materials Adapted from National INSET Training

CYCLE THREE
General SUBJECT
Chemistry Mathematics Physics Biology
o Feedback on implementation of INy e Theme and Focus o dimensional geometry | e Innovative activities | e Resources and
and ASEI/PDSI e Preparation and Practice of e trigonometry e Textbook evaluation facilities
e Monitoring and Evaluation I Chemistry ASEI/PDSI Lessons e compound e The atom e Genetics
e Actualization of ASEI /PDSI e Further activities on Organic proportions & rates | e Radioactivity e Actualization of
e Communication skills for Chemistry of work e Electromagnetic ASEI/PDSI
effective classroom interaction o Assessing theory work in Chemistry e vector geometry spectrum e Evolution
o Assessment and Evaluation o Further activities on Organic e Choice of learning e Support and
Chemistry and teaching Movement
e Development of teaching/learning materials e Summarative
materials: Improvised Gas Flow o Photoelectric effect Assessment and
Meter o X-rays Evaluation in Biology
e Concept mapping o Project work
o Assessing Practical Work in o Electronics
Chemistry
o Further activities on
Electrochemistry
o Further activities on Thermo
chemistry
CYCLE FOUR
General Chemistry Mathematics Physics Biology
e Monitoring and Evaluation I1 e Theme and Focus o Write — Ups e Floating and e Concept

o Effective Classroom Practices
o Actualization of ASEI/PDSI 11
e Beyond Cycle 4

o Assessment 11

o Further Activities: II Organic
Chemistry

e The Mole

o Improvisation II

o Content Pedagogy

o Assessment &
Evaluation

e Linear Programming

o Latitudes & Longitudes

Sinking
o Mains Electricity
e Linear Motion
¢ Quantity of Heat
e Innovative lesson

e Mapping in Biology

o Resources and Facilities
v

o Nutrition in plants and
animals

e Development of e Loci Activities e Promoting Higher
Teaching/learning materials e Language of Order Thinking Skills
o Electrochemistry II: Corrosion Physics in Biology
of Metals o Evaluation and o Actualization of
e Thermo chemistry assessment ASEI/PDSI 2
e Transport in Plants and
animals
o Growth and
Development
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CHAPTER 8

PTTC AND TIVET TRAINING
8.1 PTTC

Preamble

Due to the success of SMASSE project, stakeholders deliberated on how Primary Teacher
Training Colleges (PTTC) tutors could also be in-serviced. To this effect, a concept paper
entitled Strengthening Mathematics and Sciences in Primary Education was developed in
which it was recommended that the programme be implemented along the lines of SMASSE.
After a workshop for PTTC principals in April 2006, a needs survey by CEMASTEA
followed in July 2006 from which a course content was drawn. Cycle 1 of INSET for PTTC
tutors was then held at Thogoto TTC to implement the recommendations of the needs survey.
This was done between 11" February and 12" March 2007 with the theme Enhancing
Positive Perceptions towards the Teaching and Learning of Mathematics and Science.

8.1.1 Attendance

The training was done in two cohorts of 2 weeks each. Cohort 1 was held from 11" to 24"
February and cohort 2 from 25" February to 10™ march 2007. A total of 276 tutors were
invited and 218 (79%) attended. The attendance was as shown in the table below:

Table 8.1 Number of participants PTTC tutor training in 2006

Cohort 1 Cohort 2 Total
No. of Mathematics participants trained 52 55 107
No. of Science participants trained 53 58 111
Total 105 113 218

8.1.2 Aims and Objectives

Aims

The PTTC tutors INSET programme generally aims at:

1. Enhancing tutor’s capacities as effective classroom teachers who can adopt and use
innovative approaches and practices to make the teaching and learning of mathematics
and science easier and interesting to learners.

2. Developing tutors as INSET providers who can develop and maintain an effective and self
—reliant INSET system for primary school teachers of mathematics and science.

Objectives

The specific objectives of cycle 1 of PTTC tutors INSET were to enable participants to:

e Understand and appreciate Government of Kenya’s effort in terms of policy and initiatives
that are aimed at addressing professional development of teacher trainers.

Deliberate on various issues as they relate to:

e The conduct/performance of tutors’ teaching duties and responsibilities

e Learners’ perceptions and reactions to the teaching and learning of mathematics and
science at an early stage
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8.1.3 Methods Used

Participatory approach and principles of adult learning were adopted in the facilitation of this
INSET i.e.

e Plenary discussions

e Group discussions

e Practical activities

e Peer teaching

e Video shows

8.1.4 Quality of PTTC INSET session

Table 8.2: Summary of Overall Session Mean Ratings

Overall Mean Rating
SESSION Cohort 1 Cohort 2
General Session 35 35
Subject Session 3.5 3.6
Overall mean 35 35
Synthesis

2

Using a SMASSE standard in PDM, quality both general and subject sessions were “attained”.

8.2 TIVET Technical Training

Preamble
The TIVET training was included in the revised PDM of 2005. Its scope was to explore the
possibility of adapting ASEI/PDSI to mathematics and science teachers in TIVET INSET.
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CHAPTER9

ATTENDANCE OF THIRD COUNTRY TRAINING

Preamble

a) Third Country Training Programme

The Third Country Training Programme (TCTP) is one of the regional activities of SMASE-
WECSA association through the SMASSE project, Kenya. The main focus is ASEI-PDSI
approach in Primary Secondary Mathematics and Science Education in Africa and the training
consists of lectures, demonstration, lesson/peer teaching, discussions and visit/field trips. The
curriculum is organised to provide effective training from the view point of both theory and
practice on the basis of ASEI & PDSI approach. The training is designed to take 5 weeks
initially but since 2006 programme revised to take 4 weeks. The Zambia and Sudan tailor
made training programmes usually take 2 weeks.

b) Themes of INSET
The theme of'the training is “Enhancing classroom activities for quality teaching and learning
in Africa”. The sub-themes of the training during the five weeks are as stated below;

Week | Sub-themes

1¥ Sharing experience and ASEI paradigm

2™ Hands on activities and ASEI lesson planning
3% Actualisation: Practice in the classroom 1

4" Monitoring and Evaluation

5T Impact Transfer (Training Summary)

Synthesis
With reference to the Project Design Matrix, the following observations were made;
(1) Regular Third Country Trainings carried out five times from 2004 to 2007.
(2) Third Country Trainings for particular countries carried out three times from 2005 to
2007.
(3) The third and forth one were conducted in CEMASTEA, Nairobi in 2005 and 2006.
(4) The total numbers of participants trained from 2004 to 2007 was 546 from 27
countries.
(5) Basic Criteria are the same as the Kenya National INSET for the Award of a
Participation Certificate

9.1 THIRD COUNTRY TRAINING ATTENDANCE

The tables below give a summary of attendance in the Third Country Training conducted in
2004, 2005, 2006 and 2007,

Table 9.1: Summary of First Third Country Training Attendance in 2004

No. | Country Bio Chem | Math | Phy Total

1 Lesotho 2 2 2 2 8

2 Malawi 0 1 1 0 2

3 Mozambique 2 2 2 2 8

4 Rwanda 1 2 1 2 6
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5 Uganda 0 1 1 0 2
6 Zambia 2 2 3 3 10
7 Zimbabwe 1 1 2 2 6

TOTAL 8 11 12 11 42

Table 9.2: Summary of Second Third Country Training Attendance in 2004

No. | Country Bio Chem | Math | Phy Total
1 Botswana 1 2 2 0 5
2 Burundi 2 2 2 2 8
3 Ethiopia 1 1 2 0 4
4 Madagascar 0 1 3 0 4
5 Malawi 4 0 5 2 11
6 Mauritius 1 1 1 2 5
7 Niger 2 2 2 2 8
8 Nigeria 2 1 2 1 6
9 Rwanda 1 1 0 0 2
10 | Senegal 0 0 3 0 3
11 | Seychelles 1 1 3 1 6
12 | Swaziland 2 2 2 2 8
13 | Tanzania 2 1 2 2 7
14 | Uganda 3 1 1 1 6
15 | Zimbabwe 1 1 0 0 2
TOTAL 23 17 30 15 85
Table 9.3: Summary of 2005 Third Country Training Attendance
No. | Country Bio Chem | Math | Phy Total
1 Benin 2 2 2 2 8
2 Burkina Faso 1 0 5 1 7
3 Cameroon 1 1 2 1 5
4 Cote d’Ivoire 1 2 1 1 5
5 Ethiopia 1 0 1 1 3
6 Gambia 2 2 4 2 10
7 Madagascar 1 0 2 1 4
8 Nigeria 4 7 4 4 19
9 Senegal 2 1 1 1 5
10 | Seychelles 0 1 1 0 2
11 Sierra Leone 1 1 1 1 4
12 | Tanzania 0 0 1 1 2
13 | Uganda 6 3 3 3 15
14 | Zanzibar 1 2 1 3 7
TOTAL 23 22 29 22 96
Table 9.4: Summary of 2005 Third Country Training Attendance for Zambia
Country Bio Chem | Math | Phy Total
Zambia 12 12 0 12 36
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Sudan 2 2 13 1 18
Rwanda 4 4 4 3 15
TOTAL 18 18 17 16 69
Table 9.5: Summary of 2006 Third Country Training Attendance for Anglophone
No | Country Bio Chem | Math | Phy Total
1 | Botswana 2 2 1 2 7
2 | Ghana 2 2 2 2 8
3 | Lesotho 2 2 2 1 7
4 | Malawi 2 2 2 1 7
5 | Mozambique 1 2 2 2 7
6 | Nigeria 1 1 4 0 6
7 | Sierra Leone 2 2 2 2 8
8 | Swaziland 2 2 2 2 8
9 | Tanzania 2 2 2 1 7
10 | Uganda 3 3 1 1 8
11 | Zambia 2 2 1 2 7
TOTAL 21 22 21 16 80
Table 9.6: Summary of 2006 Third Country Training Attendance for Francophone
No | Country Bio Chem | Math | Phy Total
1 | Burundi 2 2 2 1 7
2 | Senegal 5 3 9 5 22
3 | Niger 6 5 6 6 23
4 | Cameroon 1 1 1 2 5
5 | Rwanda 5 6 5 2 18
6 | Burkina Faso 2 0 4 0 6
TOTAL 21 17 27 16 81
Table 9.7: Summary of 2006 Third Country Training Attendance for Zambia/Sudan
No | Country Bio Chem | Math | Phy Total
1 | Zambia 11 10 8 9 38
2 | Sudan 0 3 14 1 18
3 | Malawi 0 1 3 2 6
TOTAL 11 14 25 12 62
Table 9.8: Summary of 2007 Third Country Training Attendance for Sudan
Country Bio Chem | Math | Phy Total
Sudan 7 10 11 2 31
Table 9.9: Summary of Third Country Training Attendance from 2004 to 2007
2004 | 2005 | 2006 | 2007 | Total
Number of participants 127 165 223 31 546
53

- 264 -



CHAPTER 10

PRACTICE OF ASEI/PDSI METHOD IN WECSA COUNTRIES

Preamble:

a) Impact of Third Country Training

The impact of Third Country Training is evaluated using the ASEI/PDSI checklist. This
instrument analyses the extent to which a teacher involves the practice of ASEI/PDSI method
in the classroom. Evaluation using ASEI/PDSI checklist for Third Country Training
participants is one of the verifiable indicators of the achievement of the Project purpose. The
indicator requires that by the end of the project period ability of educators from member
countries to practice ASEI/PDSI teaching methodology is enhanced.

b) Evaluation tools

The extent of practicing ASEI/PDSI based teaching methodology, evaluating quality of
teaching and level of students’ participation in lessons were determined using the following
three instruments developed by SMASSE, Kenya project personnel, ASEI/PDSI Checklist,
Lesson Observation Instrument and Questionnaire for extent of student participation in lesson.
Appling these instruments is one of the verifiable indicators of the achievement of the Project
output. The indicator requires that Monitoring and Evaluation tools applicable to member
countries are developed and practiced.

¢) Target countries and evaluation method

This impact evaluation has been done in Zambia, Malawi, Uganda and Rwanda between
February and May 2007. The number of target teachers both attended TCTP and not attended
is shown the table below. Observed lessons were taught by both trained and un-trained
teacher in the same school. This was followed by administering questionnaire to determine
the extent of students’ participation in the lessons.

Table 10.1 Number of target teachers and students

ASEI/PDSI Trained ASEI/PDSI not- Participated
teacher trained teacher students
Zambia 16 15 937
Malawi 8 7 682
Uganda 7 13 1132
Rwanda 9 6 633
Total 40 41 3384
Synthesis

The mean for overall assessment of ASEI/PDSI checklist was 1.9 an indication that the
practice of ASEI/PDSI in lessons “needs effort” according to the evaluation standards.
However there was significant deference between them. Observation from actual lessons
showed that the “needs effort” status needs strengthening to reach the expected standard.
Activities to strengthen impact transfer to the classroom and quality of Mathematics and
Science Education at secondary level in member countries must be put in place and supported.
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10.1 QUALITY OF TEACHING

Synthesis

Results obtained from ASEI/PDSI Checklist and Lesson Observation Instrument is
summarized in the figure 10.1. Quality of teaching index measured by ASEI/PDSI evaluation
instruments scored a mean of 1.9. The desired quality “needs effort” according to the task’s
evaluation standards. There is need to confirm this quality at the level of transfer from Third
Country Training to the classroom. This is also evident from the low mean scores in the
lesson observation instrument with a mean score of 2.1 which is just “attaining .

Figure 10.1: ASEI/PDSI Checklist and Lesson Observation Evaluation

Quality of Teaching in Zambia, Malawi, Uganda and Rwanda
Evaluated by ASEI/PDSI checklist and Lesson observation checklist (N=81) -May 2007-
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10.2 QUALITY OF LEARNING

Synthesis

Results obtained from Questionnaire for extent of student participation in lesson is summarized
in figure 9.2. Quality of learning index measured by questionnaire for extent of student
participation in lesson scored a mean of 2.4. The responses by the students show that the
lessons were “attaining” in the quality and level of students’ participation. There is need for
further training to sustain and improve this.

Figure 10.2: Quality of Learning: Level of participation

Quality of Learning in Zambia, Malawi, Uganda and Rwanda
Extent of student Participation inLesson (N=3,384) -May 2007-
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CHAPTER 11

TITLES OF PUBLICATIONS AND MANUALS FOR SMASSE-WECSA

Preamble:
A number of printed materials have been developed for SMASSE-WECSA. These materials
are in the form of training manuals, training reports, workshop reports, lesson plans, and
newsletters among other publications.
The publications and manuals can be categorized as below:

e Workshop materials

¢ Training materials

e ASEI lesson plans

e Newsletters

Synthesis

To this date, a total of 35 workshop materials and training manuals have been developed. 5
sets of training materials were prepared for each third country training course. Those are the
general session manuals and Mathematics, Biology, Chemistry and Physics training manuals.
8 third country training were held in from 2004 to 2006. Therefore 40 sets of training manuals
are developed against the targeted 40 sets by the end of the Project period. The number of
ASEI lesson plans developed by member countries currently stand at 88.

Table 11.1 Workshop materials and Training materials

SUBJECT TITLE
Workshop 1 Understanding SMASSE and SMASSE-WECSA
Materials 2 SMASSE-WECSA update
3 Country Reports
4 Annual Report from SMASSE-WECSA secretariat
5 Principles of ASEI movement and PDSI approach
6 ASEI/PDSI pedagogic paradigm
7 SMASSE Project progress report
8 Student centred teaching and learning
9 Use of teaching/learning resources in practical activities
10 | Interactive classroom communication skills
11 | INSET system construction
12 | Monitoring and evaluation instruments
13 | The role of assessment in the teaching/learning process
14 | Impact of third country training
Training Manuals | 15 | The practice of ASEI/PDSI
Biology 16 | Classification
17 | Ecology
18 | Resources and facilities for teaching and learning Biology
19 | Notes on preparation of common laboratory Reagents
20 | Cell Biology
Chemistry 21 | The practice of ASEI in Chemistry
22 | ASEI/PDSI in Chemistry
23 | Improvisation and Small-Scale Experiments
24 | Laboratory Management, Safety and Techniques
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25 | Reflections on Practice ASEI/PDSI in Kenya’s

Physics 26

The practice of ASEI in Physics

27 | Pressure

28 | Circular motion

29 | Fluid flow

30 | Waves/Sound

Mathematics 31 | The practice of ASEI in Mathematics
32 | Geometry
33 | Algebra

34 | Integers

35 | Probability

Table 11.2 Lesson Plans developed by Member countries

Topic Topic-Sub | Presenter | Country
Mathematics

1 Vectors Belarmina A. Matimbe Mozambique
2 Addition of integers ( using number line) Gina Maria de Benavides | Mozambique
3 The Cartesian Plane and Co-ordinates Domchak Venfa Nigeria

4 Similarity Chibaya Malawi

5 Plane Geometry Buabasah Daniel Yao Ghana

6 Quadratic Equations Kwameh Richard D. Ghana

7 Angle Properties Of Polygons Ssebawunde Deogratius Uganda

8 Pythagoras Theorem Ntau Lesotho

9 Angles Mntambo Lesotho
10 | Trigonometry Mokoena Khanyisile Swaziland
11 | Coordinates and Graphs Mokoena Khanyisile Swaziland
12 | Sets Khanyisile Mokoena Swaziland
13 | Solving equations Koti K. M. Molefi Botswana
14 | Probability Mnzava Tanzania
15 | Relations Josam S. Kagaruki Tanzania
16 | Integers Sikazawe Zambia

17 | Geometry Sianyangere Zambia

18 | Sets: Venn diagram Biemba Kaye C. Zambia
19 | Variation: Inverse variation Nyirenda H. N. Zambia
20 | Sets: Intersection seb Chinzate C. C. Zambia
21 | Factors - H.C.F P. Malisopo Zambia
22 | Construction: Circumscribing of triangles Mwelwa S. Zambia
23 | Revision test two: Pythagoras theorim and Calculations Chellah Zambia
Chemistry

24 | Determination of melting point of solid organic compound | Gyabaah Daniel Ghana

25 | Laboratory preparation of carbon (II) oxide Lucy Nthooa LISENE Lesotho
26 | Ion formation Mamosololi Matilda Lesotho
27 | Properties of acids and bases Tsie, M. L. Botswana
28 | Preparation of insoluble salts Ntaeboso PHENDUKA | Lesotho
29 | The characteristic properties of acids and bases Lomalungelo Caroline Swaziland
30 | The effect of temperature on the rate of a reaction Thembi Turu Dube Swaziland
31 | Chemical change Manu Fatima Jella Nigeria
32 | Laboratory preparation of hydrogen Albazine U, Ana Ibraimo| Mozambique
33 | Hardness of Water Abubakar Mutiu Ghana

34 | Water and Hydrogen Thembi Turu Dube Swaziland
35 | Redox Reactions Cale Santus Uganda
36 | Separation of Mixtures Baryabanohe Callistus Uganda
37 | Energy Changes Masimo O.C.. Botswana

57

- 268 -




38 | Atoms, elements and compounds Dludlu Caroline Swaziland
39 | The Effect of Temperature on the Rate of a Reaction Thembi Turu Dube Swaziland
40 | Acids, Bases and salts Lomalungelo Caroline Swaziland
41 | Volumetric Analysis Francis William M Tanzania
42 | Mixtures Noela B. Masanja Tanzania
43 | Determination of melting point of solid organic compound | Gyabaah Daniel Ghana

44 | Laboratory preparation of carbon (II) oxide Malawi
45 | Ion formation Lesotho
46 | Properties of acids and bases Tsie, M. L. Botswana
47 | The characteristic properties of acids and bases Lomalungelo Caroline Swaziland
48 | The effect of temperature on the rate of a reaction Thembi Turu Dube Swaziland
49 | Chemical change Nigeria
50 | Bases Banda Francis K. Zambia
51 | Acids Kabwe Kennedy Zambia
52 | Acids Nkumbwa B. C. Zambia
53 | Relative molecular masses of compound Mudenda Vincent S. Zambia
54 | Saturated hydrocarbons: Isomers Mulenga Beatrice Zambia
Physics

55 | Transfer of Heat Joao Charles Simbe Mozambique
56 | Simple Machines Avelino Salomao M Mozambique
57 | Thermal Expansion Addai Francis Ghana

58 | Current Electricity Abagali Oscar Ghana

59 | The Principle Of Moments Mukwaya C Paddy Uganda
60 | Current in series and parallel circuit Nkabindze Reuben Swaziland
61 | Magnetic effect of an electric current Ndlovu Raymond Swaziland
62 | Magnetism Reuben Nkabindze Swaziland
63 | Currentin a series circuit Raymond D. Ndlovu Swaziland
64 | Magnetic Effect of Electric Current Othusitse J. Namane Botswana
65 | Electromagnetic Effects Kabelo N. Moswetsi Botswana
66 | Matter (Surface Tension) Salvator M. Mugarula Tanzania
67 | Reflection Musonda Zambia
68 | Principal of moments Muyunda Susiku Zambia
69 | Radiation Bwalya Anthony Zambia
70 | Principle of Moment Wamunyima M Zambia
Biology

71 | Biotic Factors in an Ecosystem Andrews K. Quaning Ghana

72 | classification Amuron Pauline Uganda
73 | Nutrition in Animals Esunget Aise Patrick Uganda
74 | Tests for reducing and non reducing sugars Natukunda Mary Uganda
75 | Nutrition (Food tests) Dlamini Phumlile Swaziland
76 | Factors influencing photosynthesis Dlamini Dudu Swaziland
77 | Plant Nutrition Malerato Agnes T Lesotho
78 | Nutrition In Animals Ntaeboso PHENDUKA | Lesotho
79 | Conditions necessary for photosynthesis Dudu Silingene D Swaziland
80 | Organisms in their natural surroudings Dlamini Phumlile P Swaziland
81 | Classification II Obert c. masimo Botswana
82 | Transportation in animals Dafrosa Faustine M Tanzania
83 | Reproduction in Plants Suleiman Kitwana S Tanzania
84 | Soil - composition of soil Katambi Zambia
85 | Vegitation Reproduction or propergation Zambia
86 | Growth of plant Bakuseth Zambia
87 | Structure of Human Heart Ngonsa Nixon Zambia
88 | Food Test - Testing for Carbonhydrates Simakando B. Zambia
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CHAPTER 12

SMASSE-WECSA SECRETARIAT

12.1 SMASSE —~-WECSA SECRETARIAT

Establishment:

SMASSE-WECSA secretariat based at the Centre for Mathematics, Science and Technology
Education in Africa (CEMASTEA) in Nairobi Kenya, was established by the regional
committee of the Association in accordance with article 5.1 of the SMASSE-WECSA
constitution as the regional Secretariat and Administrative centre of the Association. The
Japanese Government retaliated the same during the World Summit on Sustainable
Development in South Africa (August 2002).The regional committee forwards the working
proposals to the secretariat for its activities.

This chapter gives the number of personnel who have been and are involved in SMASSE —
WECSA activities since its inception in 2002. It also spells out the roles and responsibilities
of personnel.

12.1.1 SMASSE-WECSA Secretariat Staff
Synthesis

The establishment for the SMASSE-WECSA secretariat consist of all academic staff at
CEMASTEA (Kenyans and Japanese). It has offices as follows:

1. Mr. Edward Tindi Executive chairman, Zambia
2. Ms. Lynette G. Kisaka Secretary

3. Mr. T. Sugiyama Treasurer

4. Ms. Peula Lelei Director, CEMASTEA

5. Mr. Keiichi Naganuma Project Coordinator

6. SMASSE National trainers 57

12.1.2 Duties of Office bearers

Head of the regional secretariat

The Head of the regional secretariat is the chief executive officer of SMASSE-WECSA on
behalf of the association and deals with all the correspondence of the association, policy
matters of the Association in consultation with the other members of the committee, issue
notices of all meetings of the committee and of general meetings of the association, chairs
such meetings; and in consultation with the regional committee; organize all activities of the
association

Secretary and Treasurer

The secretary and treasurer carry out their specific duties under the guidance of the Head of
the secretariat. All other matters of the association and daily operations of the Association are
the responsibility of the secretariat. The secretariat also registers new members, receives
membership fees and maintains a bank account and the Association’s accounts on behalf of
the Association
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12.2 SMASSE-WECSA MEMBER COUNTRIES

The following is the list of SMASSE-WECSA member countries as of June 2007

Table 12.1 List of Member Countries as of June 2007

PAID MEMBERS UNPAID MEMBERS
1. Botswana 1. Benin
2. Burundi 2. Burkina Faso
3. Cameroon 3. Congo(Brazzaville)
4. Ethiopia 4. Cote D’Ivore
5. Ghana 5. Egypt
6. Kenya 6. Gambia
7. Lesotho 7. Madagascar
8. Malawi 8. Mali
9. Mozambique 9. Mauritius
10. Niger 10. Namibia
11. Nigeria 11. Seychelles
12. Rwanda 12. South Africa
13. Senegal 13. Sudan

14. Sierra Leone
15. Swaziland
16. Tanzania

17. Uganda

18. Zambia

19. Zanzibar

20. Zimbabwe
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CHAPTER 13

SMASSE-WECSA CONFERENCES AND ACTIVITIES

13.1 SMASSE-WECSA CONFERENCE

Preamble:

Five Regional conferences have so far been held between 2003 and 2007. The conferences
have been held under the theme ‘Enhancing classroom activities for quality teaching and
learning of mathematics and science in Africa’

Table 13.1 Summary of SMASSE-WECSA Conference

Year | Dates Venue NO'.Of Part1c1pat1ng
Participants | countries

rd .
3" Regional 2003 | 30™Jun-3"July Accra, Ghana 66 18
Conference
4™ Regional o th Nelspruit, ~ South
Conference 2004 | 31"May-4"June Affica 76 21
th .
5" Regional |, 29"May -3" June | Gitarama, Rwanda 60 30
Conference
th .
6" Regional | 55 | 59t May 2™ June | Mbour, Sencgal 114 32
Conference
7" Regional th th :

2007 | 117 —15" June Lusaka, Zambia 167 30
Conference

13.2 SMASSE-WECSA ACTIVITIES

13.2.1 Sensitization Member Countries

SMASSE-WECSA Secretariat organizes sensitization workshops for its member countries
through joint workshops, technical exchange visits, and Regional conferences and through
National INSET. These visits provide opportunity for information exchange on matters of
education and networking. Countries that have been involved in technical exchange visits and
joint workshops include Kenya, Malawi, Mozambique, Senegal, South Africa, Uganda,
Zambia, Tanzania, Zimbabwe, Niger, Gambia, Cameroon, Swaziland, Botswana, Namibia,
Ethiopia, Nigeria, Ghana, Rwanda and Sudan.

Table 13.2 shows the various sensitization activities carried out by SMASSE Kenya under the
auspices of SMASSE-WECSA.

Table 13.2 Summary of Sensitization for Member Countries

Category 83;:123; tion Date No. | Personnel

National Malawi 24'04/2005 | 32 | Core Trainers

INSET Zambia 10'04/2005 | 4 JOCV Teachers

DEO W/Shop | Malawi 1408/2005 |2 DEO and Senior JOCV officer
Principals’ Malawi 12/09/05 6 Principals

W/shop Uganda 12/09/2005 | 4 National Trainers
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Uganda 21/08/2005 |4  |OJT for National Trainers SESEMAT
Visits to NEPAD 22/06/2004 | 2 Prof. Mboya and another
CEMASTEA | Malawi 5/07 2004 1 JICA Malawi

Honduras 13/09/2004 | 3 JICA

Uganda 6/12/2004 7 Permanent Secretary and others

Nigeria 14/02/2005 | 11 | Director Education and others

Egypt 21/02/2005 |3 JICA Project

Malawi 10/04/2005 | 4 PS Education, Principal DCE

Nigeria 1/05/2005 11 | Directors of Teacher T. Colleges

Uganda 24/0/4/2005 | 2 Uganda SESEMAT

Senegal 6/06/2005 7 PS Education

13.2.2 Project formulation and Baseline survey
A major thrust for sensitization in this area is for countries that intend to start up INSET
activities based on the SMASSE Project model in their countries. Members exchange views
on way to generate capacities for developing project designs (systems and curriculum)
implementation and evaluation of INSET activities. SMASSE-WECSA secretariat has been
involved in project development in the following countries

Table 13.3 Project formulation and Baseline survey

Country | Dates Activity Personnel
Uganda | 22/08-16/09/2005 | INSET Curriculum Development
Nigeria | 26/10-29/10/2005 | Development of baseline survey
instruments and formulation of a
PDM

9/10-3/11/2005 Baseline survey Mr. Gathambiri, Mrs Kisaka
Nigeria | 8/02-18/02/2006 | 1% Ex-ante Evaluation Mission Mr. Hattori, Mr. Waititu
Niger 6/03-18/03/2006 | 1™ Ex-ante Evaluation Mission Mr. Naganuma, Mrs. Lelei
Niger 2/06-11/06/2006 | 2™ Ex-ante Evaluation Mission Mr. Sugiyama, Mrs. Lelei
Nigeria | 14/06-24/06/2006 | 2" Ex-ante Evaluation Mission Mr. Hattori, Mr. Waititu
Malawi | 27/08-2/09/2006 | Mid-term Evaluation Mission Mr. Sugiyama
Uganda | 18/02-24/02/2007 | Mid-term Evaluation Mission Mr. Sugiyama
Rwanda | 24/02-3/03 2007 | 1™ Ex-ante Evaluation Mission Mr. Sugiyama, Mrs. Kisaka
Senegal | 6/05-13/05/2007 | 1* Ex-ante Evaluation Mission Mr. Sugiyama, Mrs. Kisaka
Burkina | 14/05-21/05/2007 | 1* Ex-ante Evaluation Mission Mr. Sugiyama, Mrs. Kisaka
Faso
Malawi | 3/06-10/06/2007 | Terminal Evaluation Mission Mr. Sugiyama
Zambia | 22/07-28/07/2007 | Terminal Evaluation Mission Mr. Naganuma
Senegal | 19/08-2/09/2007 | 2™ Ex-ante Evaluation Mission Mrs. Lynette Kisaka
Rwanda | 26/08-8/09/2007 | 2" Ex-ante Evaluation Mission Mrs. Kariuki

13.2.3 Third Country Experts (TCEs’)
In the months of July and August 2005 SMASSE-WECSA Secretariat sent four National
trainers (one from Chemistry, Mathematics, Biology and Physics) to Malawi under the Third
Country Experts scheme. They assisted SMASSE INSET Malawi in capacity developing its
Core Trainers in matters related to planning, implementation and evaluating of INSET. In
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Malawi they guided Malawians and participated in needs assessment survey, developing
training programme, conducting the training together with their counterparts and evaluated
the training. Other TCE are currently in Nigeria for similar work.

Table 13.4 Third country expert

Country | Dates Activity Personnel
Malawi | 10/07-27/08/2005 | INSET Preparation 4 National trainers
Malawi | 27/11-29/12/2005 | INSET Cycle 1 4 National trainers
Nigeria | 14/11-9/12/2006 | National INSET Cycle 1 2 National trainers
Malawi | 2/12-23/12/2006 | INSET Cycle 2 4 National trainers
Nigeria | 14/02-15/03/2007 | National INSET Cycle 2 1 National trainer
Nigeria | 1/08-1/09/2007 State INSET Cycle 2 1 National trainer

13.2.4 Collaboration with other Organizations

In its efforts to spread its influence as a leading programme in the provision of quality
capacity development SMASSE-WECSA collaborates and creates linkages with other
organizations. Such organizations include:-

Association for Development of Education in Africa (ADEA): On 30" March 2004, ADEA
in collaboration with SMASSE-WECSA launched a working group for Mathematics and
Science Education (WGMSE) in sub Saharan Africa. The broader aim of the working group is
to contribute through capacity development, networking, advocacy, analytical work and
information dissemination the improvement of Mathematics and Science education
programmes in sub Saharan Africa and to promote regional cooperation in matters of
education. The activities of the working group are sponsored by JICA and Ministry of
Education Science and Technology (MoEST). The WGMSE is coordinated at CEMASTEA.
Table 12.4 shows the various activities carried out by SMASSE-WECSA Secretariat under
this collaboration with ADEA.

Table 12.4 Activities (ADEA)

Date Location | Personnel Activity

03/12/2003 | Mauritius | Mr. Njuguna Biennial ADEA conference
15/04/2004 | Geneva Mr. Njuguna ADEA Steering committee Seminar
15/11/2004 | Rwanda | Mr. Sugiyama, Mr. Njuguna | ADEA Steering committee Seminar
16/01/2005 | Paris Mr. Sugiyama, Mr. Njuguna | Orientation for working groups
30/03/2005 | Nairobi Dr. Mamadou Ndoye Launching of ADEA WGMSE
24/05/2005 | Paris Mr. Sugiyama, Mr. Njuguna | ADEA Steering committee Seminar
30/05/2005 | Rwanda | 14 Secretariat members | 5" Regional Conference

28/09/2005 | Paris Mr. Njuguna ADEA Steering committee Seminar

New Partnership for Africa’s Development (NEPAD):

During the fourth SMASSE-

WECSA conference in Nelspruit, South Africa, NEPAD participated as an observer. This
later culminated in NEPAD signing a Letter of Understanding (LOU) with SMASSE-
WECSA in which the later organization function as flagship for NEPAD in the enhancement
and promotion of Mathematics and Science Education in Africa. The table below shows the
various activities carried out by SMASSE Kenya under the auspices of SMASSE WECSA
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Table 12.5 Activities (NEPAD)

Date Location Personnel Activity
31/05/2004 | South Africa | Prof. Mboya 4™ Regional Conference
Kenya 2 NEPAD Delegates Discussions on collaboration
24/08/2004 | South Africa | Prof. Karega Mutahi, Singing of LOU
Njuguna, Sugiyama, Saito
30/03/2005 | Nairobi Prof. Mboya Launching of ADEA WGSME
30/05/2005 | Rwanda Prof Mboya 5™ Regional Conference

Southern African Consortium for Monitoring Education Quality (SACMEQ): On 21*
February 2005, SMASSE-WECSA secretariat team visited Zimbabwe to discuss
memorandum of understanding with the Ministry of Education, Sports and Culture (MoESC)
and SACMEQ which is located in Zimbabwe. Outcomes of the discussions led to the signing
of MOU marking the start of formal relationships between the two organizations in
monitoring of the quality education in Mathematics and Science particularly in secondary
school level. Table 12.6 shows the various activities carried out by SMASSE Kenya in regard
to SACMEQ under the auspices of SMASSE-WECSA

Table 12.6 Activities (SACMEQ)

Date Location | Personnel Activity
20" 022005 | SACMEQ | Mr. Njuguna, Mr. Sugiyama | Discussion and Signing of
Zimbabwe Mr. Hattori, Mr. Waititu MOU
30" 052005 | Rwanda Mr. Saul Murimba 5" Regional Conference
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CHAPTER 14

INPUTS FROM KENYAN AND JAPANESE GOVERNMENTS

14.1 INPUTS FROM KENYAN SIDE

14.1.1 Building and other Facilities Necessary for the Project

Table 14.1 Buildings and other Facilities Necessary for the Project

No. Building / Facilities Venue
1 |One Office Ministry HQ
2 |One Storehouse KSTC
3 |Five staff houses KSTC
4 |Water and Electricity Supply CEMASTEA, KSTC & Ministry HQ
5 |Land for SMASSE-WECSA Secretariat Office KSTC
6 |New National INSET Centre (CEMASTEA) |CEMASTEA
7 |SMASSE Office/Store at District Centres Listed below

Table 14.2: List of SMASSE District Centres (Newly established from 2003 July)

No. Venue of District Centre District Province
1 Nyamonye Girls High School Bondo Nyanza
2 Asumbi High School Homa Bay/Suba Nyanza
3 Kisumu Girls High School Kisumu Nyanza
4 Bishop Okoth Ojolla Kisumu Nyanza
5 Ulanda High School Migori/Kuria Nyanza
6 Kebirigo High School Nyamira Nyanza
7 Nyansiongo High School Nyamira Nyanza
8 Sironga Girls High School Nyamira Nyanza
9 Nyakach Girls High School Nyando Nyanza
10 |Ahero Girls High School Nyando Nyanza
11 |Agoro Sare High School Rachuonyo Nyanza
12 |Ng'iya Girls High School Siaya Nyanza
13 |Rang’ala Siaya Nyanza
14 |Kyeni Girls High School Embu Eastern
15 [Nguviu Boys High School Embu Eastern
16  |Muthale Girls High School Kitui Eastern
17 [Mulango Girls High School Kitui Eastern
18 |Machakos Girls High School Machakos Eastern
19  |Masinga Girls High School Machakos Eastern
20  |Tala Girls High School Machakos Eastern

65

- 276 —




21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Vyulya Girls High School
Consolata, Gitaraka

Kanjalu GSS

Kaaga Girls High School

St. Mary's Girls High School
Isiolo Boys High School
Migwani

Moi, Siongiroi Girls High School

Tenwek Secondary School
Kaplong Girls High School
Tengecha Girls High School
Kaptagat Girls High School
Moi Girls Kapsowar

Moi Girls Eldoret

Loreto Matunda

Hill School

Bhati Girls High School
Mary Mount Girls High School
Menengai High School
Naivasha Girls High School
Njoro Boys High School

St. Mary Girls High School
St. Brigid's Girls High School
Nasokol Girls High School
Njonjo Girls High School
Nanyuki High School
Londiani Girls High School
Moi Tea Girls High School
Kapsabet Girls High School
St. Mary's, Tachasis
Kerugoya Girls High School
Kianyaga Boys High School
Karoti Girls High School
Karima Girls High School
Nyandarua High School
Nyahururu Boys High School
Chinga Girls High School
Nyeri High

TumuTumu Girls High School
Kangubiri Girls High School

Machakos
Mbeere

Meru North

Meru Central/Moyale
Tharaka/Marsabit
Isiolo

Mwingi

Bomet/T Mara
Bomet/T Mara
Bureti

Bureti

Keiyo

Marakwet

Uasin Gishu
Uasin Gishu
Uasin Gishu
Nakuru

Nakuru

Nakuru

Nakuru

Nakuru

Narok

Tans Nzoia
Turkana/West Pokot
Laikipia/Samburu
Laikipia/Samburu
Kericho

Kericho

Nandi North
Nandi South
Kirinyaga
Kirinyaga
Kirinyaga
Nyandarua
Nyandarua
Nyandarua

Nyeri

Nyeri

Nyeri

Nyeri
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Eastern
Eastern
Eastern
Eastern
Eastern
Eastern
Eastern
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Rift Valley
Central
Central
Central
Central
Central
Central
Central
Central
Central
Central




61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Gatanga Girls High School
Karinga Girls High School
Maryhill Girls High School
Wajir Boys

BuruBuru Girls High School
Kenya High School
Statehouse Girls High School
St. George's Girls High School
Jamufuri High School

Moi Girls High School Vokoli
Bunyore Girls High School
Kaimosi Girls High School
Lugulu Girls High School
Cardinal Otunga Girls High School
Bungoma High School

Friends School Kamusinga
Kolanya Girls High School

St. Cecilia Girls High School Nangina ~ Busia

Coast Girls High School
Matuga Girls High School

Malindi High School

Thika Central
Thika Central
Thika Central
Wajir/ljara/Mandera/Garissa North Eastern
Nairobi Nairobi
Nairobi Nairobi
Nairobi Nairobi
Nairobi Nairobi
Nairobi Nairobi
Vihiga Western
Vihiga Western
Vihiga Western
Bungoma Western
Bungoma Western
Bungoma Western
Bungoma Western
Teso/Mt Elgon Western
Western
Mombasa Coast
Kwale Coast
Malindi/Lamu/Tana River Coast

Table 14.2: List of SMASSE District Centres (Pilot and In-Country District)

No. Venue of District Centre District Province
1 Sengera Girls High School Gucha Nyanza
2 Sameta Boys High Scool Gucha Nyanza
3 Kisii High School Kisii Nyanza
4 Makueni Boys High School Makueni Eastern
5 St. Joseph Kibowezi Secondary School =~ Makueni Eastern
6 Precious Blood Girls Kilungu Makueni Eastern
7 Chuka Girls High School Meru South Eastern
8 Sacho High School Baringo Rift Valley
9 Solian Girls High School Koibatek Rift Valley
10 |Moi Girls High School Isinya Kajiado Rift Valley
11  |Kahuhia Girls High School Murang’a Central
12 |Murang’a High School Murang’a Central
13 |Kamahuha Girls High School Maragwa Central
14 |Njiiri High School Maragwa Central
15 |St. Joseph High School Githunguri Kiambu Central
16  [Kiambu High School Kiambu Central
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17
18
19
20
21
22
23
24

Ngarariga Girls High School
Kirangari High School

Bishop Njenga High School
Kakamega High School

Mukumu Girls High School

Butere Girls High School

Dr. Krapf Memorial Secondary School

Bura Girls High School

Kiambu
Kiambu

Lugari
Kakamega
Kakamega
Butere Mumias
Kilifi

Taita Tabeta

Central
Central
Western
Western
Western
Western
Coast
Coast

DISTRIBUTION OF DISTRICT INSET CENTRES IN KENYA
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14.1.2 Assignment of Kenyan Personnel

Table 14.2: SMASSE Current Members

1.  Mr. Peula Lelei Admin. Director CEMASTEA
2. Mr. Michael Waititu Physics Subject Administrator
3. Mr. Kithaka Njogu Mathematics Subject Administrator
4. Ms. Lynnet G. Kisaka Biology Subject Administrator
5. Mr. Patrick Kogolla Chemistry Subject Administrator
6. Mr. Berege Cherutich Chesire Physics Academic Head
7. Mr. Fred Odindo Mathematics Academic Head
8. Ms. Mary Kariuki Biology Academic Head
9. Mr. Daniel Matiri Chemistry Academic Head
10. Ms. Nancy Wambui Nui Mathematics National Trainer
11. Mr. Lukongo Matembo Mathematics National Trainer
12. Mr. John Owuor Oyuga Mathematics National Trainer
13. Mr. Paul Waibochi Mathematics National Trainer
14. Mr. Kamau Mwangi Mathematics National Trainer
15. Mr. Ogwel Ateng Mathematics National Trainer
16. Ms. Priscila Ombati Mathematics National Trainer
17. Ms. Rahab Ciira Mathematics National Trainer
18. Mr. Mugo Simon Mathematics National Trainer
19. Ms. Mary N. Wakhaya Mathematics National Trainer
20. Ms. Beatrice W. Macharia Mathematics National Trainer
21. Mr. Khakina Peter Mathematics National Trainer
22. Mr. Washuma Job Mathematics National Trainer
23. Mr. George Gitau Physics National Trainer
24. Mr. Muyanga Mutua Physics National Trainer
25. Ms. Serah Njeri Mburu Physics National Trainer
26. Mr. Leornard Omondi Opel Physics National Trainer
27. Mr. Kibanya Paul Gathitu Physics National Trainer
28. Mr. Ngeny Ernest Kiprono Physics National Trainer
29. Mr. Maate Phillip Physics National Trainer
30. Mr. Mboya Tom Okaya Physics National Trainer
31. Mr. Rabari Joseph Physics National Trainer
32. Mr. Makanda Livingstone Physics National Trainer
33. Mr. Ngigi John Njau Physics National Trainer
34. Mr. John Odhiambo Amimo Physics National Trainer
35. Mr. Aketch Sebastian N Physics National Trainer
36. Mr. Ndelela Masoka Chemistry National Trainer
37. Ms. Grace Nyandiwa Orado Chemistry National Trainer
38. Mr. Benjamin Kilonzo Chemistry National Trainer
39. Mr. Kamau Joseph Mathenge Chemistry National Trainer
40. Mr. Samuel K. Gachuhi Chemistry National Trainer
41. Ms. Gladys Alivisia Masai Chemistry National Trainer
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42. Mr. Stephen E. Oduor Chemistry National Trainer
43. Mr. David Kireru Chemistry National Trainer
44. Mr. Isaac Gathambiri Chemistry National Trainer
45. Ms. Mercy Wangui Macharia Chemistry National Trainer
46. Mr. Okeyo Jackomanyo Chemistry National Trainer
47. Mr. Edmond Makoba Kizito Biology National Trainer
48. Mr. David M. Arimi Biology National Trainer
49. Mr. George Kiruja Biology National Trainer
50. Ms. Amina Sharbaidi Biology National Trainer
51. Mr. Joseph Odhiambo Biology National Trainer
52. Mr. Stanslus Nyamai Biology National Trainer
53. Ms. Lydia Muriithi Biology National Trainer
54. Mr. Joseph K. Thuo Biology National Trainer
55. Mr. Albert Kisangi Kayesa Biology National Trainer
56. Mr. Daniel Muraya Biology National Trainer
57. Ms. Evelyn Wemali Biology National Trainer
58. Mr. Maina George Gachara Biology National Trainer
59. Ms. Jane Marete Admin. Secretary
60. Mr. Alfred Mureithi Admin. Office Assistant
61. Mr. John Thairu Admin, Driver
62. Mr. John Kinyanjui Admin. Driver
63. Mr. Ezekiel Njoroge Admin. Driver
64. Mr. Kusimba Simiyu Admin. Driver
65. Mr. Nelson Mugalla Admin. Driver
66. Mr. Nahashon Ng’eno Admin. Driver
67. Ms. Ann Wairimu Admin. Office Assistant
68. Mr. J. Kihara Mwai Admin. Ag. Administrative Officer
69. Ms. Dorollosa Okumu Admin, Housekeeper/Cateress
70. Ms. Florence Mbaiya Admin. Cook
71. Ms. Margaret Abing’o Admin. Laundry Assistance
72. Ms. Jane Mwega Admin. Senior Support staff
73. Ms. Wilkester Kemunto Admin, Support staff
74. Mr. Henry Nyange Admin. Support staff
75. Mr. Makarios Nyagwachi Admin. Watchman
76. Mr. Julius Kibusi Admin. Cleaner/grounds man
77. Ms. Alice M. Malesi Admin, Copy typist
78. Mr. David N. Mwangi Admin. Artisan
79. Mr. Joseph N. Thuku Admin. Watchman
80. Mr. Tom N. Makwae Admin. Watchman
81. Mr. Jacob K. Nkoroi Admin. Watchman
82. Mr. N. Nyaga Ng’o Admin. Watchman
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14.2 INPUTS BY JAPANESE SIDE

14.2.1 Dispatch of Japanese Experts

Table 14.5 List of Japanese Experts Dispatched to SMASSE Project from July 2003

No. Name From To FY MM
I Mr. Sugiyama Takahiko Chief Advisor 1998/7/5  2007/8/31 1998 869 L
2 Prof. Takemura Shigekazu Academic Advisor 1999/6/9  2006/6/30 1999 747 L
3 Mr. Naganuma Keiichi Project Coordinator 2001/6/26  2007/8/31 2001 502 L
4 Mr. Tokuda Tomoki Mathematics Education  2001/10/20 2006/6/30 2001 474 L
5 Mr. Hattori Hiromasa  Monitoring & Evaluation 2002/4/6 ~ 2007/8/31 2001 41.8 L
6 Mr. Inoue Tsunehiko ~ INSET Management 2003/8/24 2003/9/8 2003 1 S
7 Mr. Hamano Hiroshi Education Evaluation 2004/4/1  2004/4/19 2003 1 S
8 Ms. Uchiyama Hazuki  Science Education 2004/10-  2007/8/31 2004 11.7 L
9 Mr. Baba Takuya Mathematics Education  2006/6/10 2006/6/17 2006 0.2 S
10 Prof. Tsutaoka Takanori Science Education 2006/8/24 2003/9/8 2006 02 S
11 Ms. Kono Saeko Primary Education 2007/7/1  2007/7/16 2007 0.5 S

Table 14.6: Summary Dispatch of Experts

FSY |Long term |Short term | Total
2003 5 2 7
2004 6 0 6
2005 6 0 6
2006 6 2 8
2007 4 1 5
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14.2.2 Training of Kenyan Counterpart Personnel
Table 14.7: Kenyan Counterpart Trainee from July 2006 to Oct 2007

No. Name

1-40 40 District Trainers

41 Ms. Margaret R. Mutisya

42 Mr. Harun Mohammed Yusuf
43 Ms. Damaris Mukami Mbogo
44 Mrs. Margaret Wairimu Chege
45 Sr. Magdalen M. Muinde

46 Mr. Benjamin Vaati Muatine
47 Mrs. Mary Laila Mwangi

48 Mrs. Esther Chebet Maritim
49 Mrs. Eunice Achieng Abade
50 Mr. James Muriansi Ongati
51 Mr. George Baresford Okeyo
52 Mrs. Elizabeth Njugu Karani
53 Mr. John Wachira Chiuru

5943' 40 PTTC Tutors

94 Mr. Chepsebah Henry K Buttuk

95 Ms. Jane Wangechi Kabui

96 Mr. Tom Mboya Okaya

97 Mr. Daniel Ngaru Muraya

98 Mr. John Otieno Odhiambo

99 Mr. Omosa Mounde Robert
100 Mr. Kairu James Kariuki

101- . )
140 40 District Trainers

141 Mrs. Salome Papoi Akelo

142 Mr. Stephen Mwaura Njoroge
143 Ms. Anselia Ngithi Njiru

144 Mrs. Leah Wairimu Ithondeka
145 Mrs. Joan Rampei Muoti

146 Mr. Peter Mwangi Nyaga

147 Mr. Ishmael Baya K. Khamis
148 Mr. Yussuf Abdi Abdullahi

Subject
Secondary Math/Science
Edu.

Local Educational
Administration for SSA
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management

Primary Math/Science Edu.

Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Local Educational
Administration for SSA
Local Educational
Administration for SSA
Secondary Math/Science
Edu.

INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
INSET Management
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Venue

Philippines

Japan

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Malaysia
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Philippines

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

From

1/16/06

1/17/06

2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06
2/14/06

8/7/06

8/8/06

8/8/06

8/8/06

8/8/06

8/8/06

1/16/07

1/16/07

1/21/07

2/13/07
2/13/07
2/13/07
2/13/07
2/13/07
2/13/07
2/13/07
2/13/07

To
2/24/06

2/18/06

3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06
3/19/06

9/1/06

10/8/06

10/8/06

10/8/06

10/8/06

10/8/06

2/17/07

2/17/07

2/16/07

3/18/07
3/18/07
3/18/07
3/18/07
3/18/07
3/18/07
3/18/07
3/18/07

FY
2005

2005

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

2006

2006

2006

2006

2006

2006

2006

2006

2006

2006
2006
2006
2006
2006
2006
2006
2006



149 Mr. Thadeus Akello Awuor
150 Mr. Isaac Kuya Aswani
151 Moses Njue Karati

152 Mr. Japheth Odhiambo O.

153 Mr. Mugoh Simon Njeru

154 Mr. Opere Martin Odhiambo
155 Ms. Gisemba Irene Nyanchoka
156 Mr. Ngoci Humphrey Njeru

157 Mr. Mwachi Daniel Jackton

158- 40 PTTC Tutors

197

1 Mr. John Oyuga

2 Ms. Serah Njeri Mburu

3 Ms. Mercy Macharia

4 Mr. Stanlus Nyamai

5 Ms. Uchiyama Hazuki

6 Mr. Kennedy Thuo Karanja

7 Mr. Hattori Hiromasa

8 Ms. Peula Lelei

9 Mr. Nancy Wambui Nui

INSET Management
INSET Management
INSET Management
INSET Management
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education
Practice of Secondary
Math/Science Education

Primary Math/Science Edu.

Higher Order Thinking and
Creative Problem-solving in
Student-centred Primary
Mathematics Classrooms
Action Research: Enhancing
Teaching in Primary and
Secondary Science

Action Research: Enhancing
Teaching in Primary and
Secondary Science

Action Research: Enhancing
Teaching in Primary and
Secondary Science

Action Research: Enhancing
Teaching in Primary and
Secondary Science
Quantative Monitoring &
Evaluation of Quality of
Education

Quantative Monitoring &
Evaluation of Quality of
Education

Training Institute
Management
Training Institute
Management
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Japan
Japan
Japan
Japan

Japan
Japan
Japan
Japan
Japan

Malaysia

Malaysia

Malaysia

Malaysia

Malaysia

Malaysia

France

France

Malaysia

Malaysia

2/13/07
2/13/07
2/13/07
2/13/07

8/7/07

8/7/07

8/7/07

8/7/07

8/7/07

8/13/07

2/27/06

2/27/06

2/27/06

2/27/06

2/27/06

3/26/07

3/26/07

8/11/07

8/11/07

3/18/07
3/18/07
3/18/07
3/18/07

10/7/07

10/7/07

10/7/07

10/7/07

10/7/07

9/7/07

3/17/06

3/17/06

3/17/06

3/17/06

3/17/06

4/13/07

4/13/07

8/21/07

8/21/07

2006
2006
2006
2006

2007

2007

2007

2007

2007

2007

2005

2005

2005

2005

2005

2006

2006

2007

2007



14.2.3 Provision of equipment
Table 14.8: List of Equipment provided by JICA
KES

Exc. JPY
Specification (for . j Make/Mod j j Rate j j | j
Item " Tender) Qty Supplier o Unit Price | Sub Total (Ksh/JP Unit Price | Sub Total | JFY [Delivery Sight
. ©OmPEd VT %7 ZA0 Desktop Solutions| Compaq D
1|Desktop PC [40G-HDD/ 15Mon/ WinXp/ | 125 63457 7,932,125 1.683|  106,798(13,349,766| 2003| Sep-03|30 District
MSOffice) Kenya Ltd. EVO D310 Clonteas (OO
2|Laptop PC T 00 20GHDDIWInXP | g | Seiencescope | Satellite 110,872] 443488 1.683| 186,598 746,390 2003| Sep-03|CEMASTEA
iincs
3|Printer Laser, B&W 40 B’a“difldw‘”ld Egs(%N 18,000 720,000 1.683 30,294 1,211,760| 2003| Sep-03|CEMASTEA & 30
A4 Digital PRoCOpy, AU - Gestotner
4|Photocopier Document Feeder, 45ppm or 1 Gestetner 4502 463,000 463,000 1.683 779,229 779,229| 2003| Sep-03|CEMASTEA
fﬁ'[;lgnal PIOOTOpY, AUD
) ; MFI Offi K
5|Photocopier Document Feeder, 18 ppmor | 1 . Dthiee yocera 126,000 126,000 1.683|  212,058| 212,058| 2003| Sep-03|CEMASTEA
faster Portable. Solutions Ltd. Mita 1810
. ) Gestetner Copy Printer 5308b . o .
6|Copy Printer | T N ver 10y 31 ANTCO Priport 227,000 7,037,000{ 1.683|  382,041|11,843271| 2003| Sep-03|CEMASTEA & 30
. . . Gestetner .
7|Velo Binder  |Gestetner BMV270 1 ANTCO v 160,000 160,000 1.683|  269,280| 269,280 2003| Sep-03|CEMASTEA
Multimedia Desktop Solutions|EPSON
. EPSON EMP 52 9 9 R 9,39 9 - )
Projector 5 3 Renpaltd,  |EMP 52 106,594  319782| 1.683| 179,398 538,193 2003| Sep-03|CEMASTEA
9lonp Ordinary Buisiness Use 30 |Desktop Solutions| oo 17112 5133600 1.683 28,799| 863,985 2003| Sep-03/30 DC
Kenya Ltd.
. . . Desktop Solutions| . .
10{OHP Screen  {Tripod 70" x 70" 30 |7 e Lid Intimus 10,695 320,850 1.683 18,000]  539,991| 2003| Sep-03[30 DC
) SONY SLV
11[Video Player  |SONY ED323 30 PCWorld | Lra o 10,0000 300,000 1.683 16,830|  504,900| 2003| Sep-03[30 DC
New Tech WEGA
12TV SONY WEGA 34" XA34 30 " 90,195 2,705850| 1.683|  151,798| 4,553,946 2003| Sep-03[30 DC
A Solutions Ltd. |KV34 XBR : g ’ 22 P
13|Cabinet petlic tleay Duty, 631 |6 ANTCO same 12,0000 720,000 1.683 20,196 1,211,760| 2003| Sep-03[30 DC
14|Microscope Leica BME Monocular 10 x 40| 120 Sciencescope | Monocular 22,388] 2,686,560 1.683 37,679| 4,521,480| 2003| Sep-03|30 DC
M Ih/S D TSeT= 75 1ems. BOOK [1sT can
15| AWVSCIENCE b tained by SMASSE 70 | JIMCOBook | o3 | 4750190 3325133 1531 72,725 5,090,779 2003| Mar-04|70 DC
Books (Local) Office Service
L64WD Vehicle  [soon Wagon Type, 1800cc- | Toyota East RAV4 1,701,050 1,701,950  1.531] 2,605,685 2,605,685 2003| Mar-04|CEMASTEA
cc, preferably 4WD Africa
CPU=FP4, Z30GHZ 40G-HDD) IBM Think
17|Desktop PC 15Monitor/ Software=WinXP/ | 90 | Modern Business | "o | hin 69,000 6,210,000 1531 105639 9,507,510| 2003| Mar-04|30 DC
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. . with Ink 15, Master 10, A4 . . Nashuatec .
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requirements by GOK 33seater
windows PCTC EPSON
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Dutv 653, i Doshle Doar 0x3 Ft
Windows PC& Mac Ofﬁce TT OUTY
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TSCT=—77 TTCTITS SUOK TISTCaTr
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75

- 286 —




14.3 INPUTS BY BOTH GOVERNMENTS

14.3.1 Budget Expenditure from Both Sides

Table 14.9: Budget Expenditure (Operational Cost) for SMASSE

Financial Year starts in July in Kenya, April in Japan

2003/04 2004/05 2005/06 2006/07 2007/08** Total / KES
GOK 20,000,000 20,000,000 40,000,000) 40,000,000 40,000,000 160,000,000
Districts* 80,511,100 84,160,900 84,554,400 90,304,600 90,304,600 429,835,600
Number of Public Secondary
S hoo Smdcn?x 805,111 841,609 845,544 903,046 903,046

JICA 12,960,005 40,492,164 52,674,319 47,047,000 33,059,502| 186,232,990
Totall ~ 113:471,105 144,653,064]  177,228,719] 177,351,600  163,364,102| 776,068,590

% of Kenyan Side 88.6% 72.0% 70.3% 73.5% 79.8% 76.0%

Table 14.10: Budget Expenditure by JICA

Financial Year starts in July in Ken

* Estimated by Number of Students x KES100

a, April in Japan

** Budget for 2007/08: Provisional

2003/04 2004/05 2005/06 2006/07 2007/08** Total / KES

Operational Cost for 12,960,005 40,492,164 52,674,319 47,047,000 33,059,502] 186,232,990
Activities in Kenya
Operational Cost for 2,764,991 21,656,443 21,572,059 15,753,309 22,572,695 84,319,497
Regional Activites
Cost for TCT in 6,308,176 14,395,920 13,561,284 25,607,340 24,245,465 84,118,185
Kenya (Excl.
Cost for TCT in No Activities | No Activities 2,544,104 2,410,204 5,356,009 10,310,317
Kenya for Sudanese
Cost for CP Training
o NISMED 5,875,268 6,710,580 10,695,844 7,754,613 9,353,175 40,389,480
Cost for CP Training . o i
in RECSAM No Activities No Activities No Activities 6,074,157 7,249,748 13,323,905

Total 27,908,440 83,255,107 101,047,610  104,646,623] 101,836,594 418,694,374
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CHAPTER 15

DAC EVALUATION CRITERIA

15.1 RELEVANCE

15.1.1 Relevance with National Policies

The Overall Goal and Project Purpose are consistent with the national policy of Government
of Kenya (GOK). GOK, in its Economic Recovery Strategy (ERS), identifies four pillars one
of them being education and health. Within the context of poverty reduction and economic
growth, education is seen not only as welfare indicator but also as a key determinant of
earnings and, therefore, an important exit route from poverty. In addition, the shorter
(popular) version, of ERS document, (pg 25) GOK states its commitment to conducting in-
service training for teachers annually. The ERS document, is however to be complimented by
Vision 2030” in driving economic, social and political developments in the country. The
Vision aims at making the country a globally competitive and prosperous nation with a high
quality of life by 2030. Among the key social pillars to achieving the objectives of Vision
2030 is education in which diagnostic view include quality and access; key issues ranging
from inclusion, availability, learning processes and outcomes, and participation.
Mainstreaming of Science, Technology and Innovation in education among others sectors of
the economy is envisaged as one avenue to achieving this status.

In the mean time the Ministry of Education has domesticated ERS through the Sessional
Paper No. 1 of 2005 on Policy Framework for Education, Training and Research. In this
document, the Ministry observes that secondary education is characterised by poor
performance in national examinations especially in core subjects such as Mathematics and
Sciences (pg 43). The Ministry recognises high pupil-textbook ratios as a causative factor.
Other explanatory factors for poor performance are indicated as teacher shortages and
inadequacies in pre-service training which combines methodology and subject mastery at the
expense of both (pgs 43 and 44).

In order to address the challenge of teacher factor, the Ministry (The Sessional paper pg 45)
has put in place policy to restructure secondary school teacher training programme so that
teacher trainees attain basic qualification in their respective subjects and subsequently
undertake post-graduate training in pedagogy or extend Bachelor of Education degree to five
years.

As a strategy to implement the policy on Mathematics and Sciences, the Ministry (The
Sessional paper pg 47) will in-service teachers to improve the teaching of these subjects. The
mandate of the In-servicing has been granted to Centre for Mathematics, Science and
Technology Education in Africa (CEMASTEA).

As a sequel to Policy Framework for Education, Training and Research, the Ministry has
developed roadmap for education sector development contained in the Kenya Education

Sector Support programme (KESSP), 2005-2010. Among the programmes listed for support
are in-service and teacher education. In-service for Mathematics and Science teachers is one
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of these investment programmes (pg 181-6). The budget for this investment programme over
the next five years is estimated at KSh.1,475.3m (pg 184). This commitment to provide
INSET for mathematics and science teachers goes beyond project phase. CEMASTEA was
conceived and its capacity developed (Legal status granted; adequate and competent staff
establishment, GOK budget line established, Facilities and equipment provided) to spearhead
INSET programs for the mathematics and science teachers.

Therefore, the overall goal, project purpose, and the outputs of SMASSE are definitely
consistent with the government policy especially because improving quality in secondary
education is critical for developing youth with high capability in mathematics and science.

15.1.2 Relevance to Needs in SMASE-WECSA Countries

On the African scene, relevance is manifested in the interest shown on SMASSE by regional
organisations. In August 2004, SMASSE-WECSA was approached by NEPAD to become
NEPAD’s flagship project in Mathematics and Science. NEPAD presented a proposal to be
implemented by SMASSE-WECSA for countries in post conflict era during the official
launching of ADEA’s Working Group on Mathematics and Science Education in Sub Sahara
Africa. ADEA has given SMASSE-WECSA a Working Group on Mathematics and Science
Education in Sub Sahara Africa. SACMEQ has joined ADEA and NEPAD by signing an
MOU with SMASSE-WECSA on impact monitoring.

SMASSE-WECSA organised conferences for science and mathematics educators in which
best practice in teaching of mathematics and sciences were shared. Up to now seven such
conferences have been held. Through sharing many African countries have started, with
assistance of JICA SMASSE type activitiecs. SMASSE Kenya being pioneer in these
activities continually sends Third Country Expert to SMASSE-WECSA member countries to
assist in setting up INSET systems, planning and implementation of such INSET activities.
From the above, it is clear that SMASSE is line with aspirations of African countries. This
reasoning is further strengthened by the increase in the number of high level visits to
CEMASTEA by African countries to learn from SMASSE experience.

15.1.3 Relevance to target groups

1. The number of Mathematics and Science teachers attending INSET is large. This is
despite the fact that no allowance is given during the training. It, therefore, means that
teachers find the INSET relevant to their work.

2. The financing of district INSET is by heads association. The increasing funds collected
for SMASSE is a clear indication that heads feel that INSET being offered is relevant.

3. Although the candidature in Physics is on the overall low, there has been a significant
increase in the number of students registering in the subject at KCSE.

4.  Other educators in secondary sub sector (DEOs, QASO, Principals, Pre-service lecturers)
are attending SMASSE INSET which means the project activities are relevant.

Thus, the overall goal, project purpose, and the results of this project are still consistent with

the needs of the target groups.
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15.1.4 Relevance with Japanese Policies

1.

2.

Enhancing basic education in developing countries is one of the major policies of
Japanese Government.

Japanese Government also puts high priority on human resource development in
developing countries. In particular Tokyo International Conference for African
Development (TICAD II) in 1998 emphasized the importance of basic education. Further,
the current focus as at TICAD III, 2003 in Tokyo, the Japanese government outlined
among other pillars of assistance to Africa to be “Human-centred development” through
education.

The Japanese Government registered capacity development for mathematics and
science education for the African region under type-2 partnership initiatives during the
Johannesburg 2002 World Summit on Sustainable Development. SMASSE Kenya,
presently the CEMASTEA was granted Administrative Centre status for the network.
This is further indication that the project is consistent with Japanese policy on human
capacity development.

Thus, the overall goal, project purpose, and results of this project are definitely
consistent with the Japanese Official Development Assistance (ODA) policies.
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15.2 EFFECTIVENESS

15.2.1 KENYA
Project purpose 1.Quality of mathematics and science in terms of lesson innovative index and
learning attainment has been improving with time as illustrated in chapter 2
“Quality of Maths (Lesson innovative index for district trainers and Quality of learning)

and Science
education at
secondary level is
strengthened through
In-Service Training
(INSET) of teachers.

2.Student participation in the process of learning is improving (illustrated in
chapter 2)

3.INSET attendance at the National level and the districts is very high. Since
INSET is regularized and will continue then the project purpose will
definitely be attained.

4.Achievement test results tend to be in good harmony with that of KNEC
results, predicting INSET impact will be positively reflecting the KNEC
performance with time.

5.Three project outputs have been successfully produced. This is mainly due to
effective activities and adequate inputs hence the positive sign of attaining
the project purpose can be attributed to this fact.

Output 1

A system of training
for the District
trainers in
Mathematics and
Sciences will be
strengthed at the
national INSET
centre.

1. There is in place four INSET syllabi/curricula developed on the basis of
baseline findings, putting an emphasis on Lesson Innovation in
Mathematics and Science classrooms.

2. Training materials have been developed and produced on the basis of

SMASSE INSET curricula.

105 INSET Centres were functionally and effectively conducted training.

4. 1 Workshop for stakeholders from the pilot districts was conducted at
CEMASTEA for sensitisation on efficient and effective INSET managemen
with special emphasis on self-help effort, ownership and partnership, cost-
sharing, and eventual sustainability.

5. The National Staff conducted INSET for two cohorts of Quality Assurance
Officers.

6. The National Staff conducted three sensitization workshops for three
cohorts of principals.

7. Monitoring and Evaluation Task Force has been working to examine the
effectiveness of INSET at all levels.

8. The Task Force developed locally adaptable monitoring and evaluation
tools and has been using them for monitoring and evaluation activities.

9. By using monitoring and evaluation tools developed by the Task Force, the
evaluation of effectiveness of INSET has been carried out every April and
August.

10. The establishment of Kenyan academic staff has increased to 61

W

Output 2

A system of INSET
in Mathematics and
Science will be
established in the
Districts.

1. Over 1141 District trainers were trained using lesson innovation-oriented
programmes and over 393 administrative personnel were trained through
several sensitisation workshops.

2. District Trainers were evaluated using the tools developed by the Project

Monitoring and Evaluation Task Force.

District trainers actively participated in District INSET as facilitators.

4. Capacity of District Trainers in planning INSET and developing write-ups
for INSET has been further strengthened through INSETs.

5. SMASSE District Planning Committees (DPC) is in place in all SMASSE

(O8]
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Districts in Kenya.

Capacity in INSET management by DPCs has been strengthened.

7. DEB has been supportive and approved DPC collection of SMASSE fund
in all Districts.

8. As illustrated in earlier chapters, Collection of SMASSE fund has been
improved in most districts.

9. District Trainers have also been strengthened in planning, doing, seeing
and improving district INSETs. Their teaching methodology based on
ASEI lesson plan is highly appreciated by fellow teachers.

o

Output 3

Role of SMASSE
National INSET
centre and District
INSET centres as
resource centres will
be strengthened.

. Necessary equipment was supplied to the districts without delay.

. The National INSET Centre publishes newsletters, twice a year and sends
them to all the schools in the republic.

3. Management of the District INSET Centre is left to the school management

headed by the principal. However the project management and principal of

each centre have an agreement to ensure access of facilities at the centre by

District Trainers and other schools.

N —

15.2.2 SMASSE-WECSA

Project Purpose

ASEI/PDSI lessons
are practiced in
teacher training
institutions and
secondary schools in
member countries.

1.Quality of mathematics and science in terms of lesson innovative index and
learning attainment has been improving with time as illustrated in chapter 9.
(Lesson innovative index for district trainers and Quality of learning)

2.Student participation in the process of learning is improving

3.Third Country Trainings have been conducted at least for two cohorts in each
year in Kenya for trainers in ASEI/PDSI. Since the training is regularized and
will continue then the project purpose will definitely be attained.

Output 1

Trainers for
ASEI/PDSI based
INSET will be
produced in member
countries

1.0Over 500 participants from 26 WECSA member Countries were trained
during the project period.

2.Training materials have been developed and produced on the basis of
SMASSE-WECSA INSET curricula.

3.Appropriate monitoring and evaluation tools applicable to member countries
have been developed.

4.Impact of Third Country Training Programme surveys have been conducted
in four member countries and in Kenya.

Output 2

SMASSE National
INSET Centre will
be consolidated as
resource centre for
Mathematics and
Science in Africa.

1.During training the participants from member countries developed prototype
ASEI/PDSI lesson plans
2.CEMASTEA is fully functional for INSET and other related activities

Output 3

SMASSE National
INSET Centre will
function as
secretariat of

1.SMASSE-WECSA secretariat organized regional conferences, one in each
year.

2.SMASSE-WECSA is coordinating the following 30 member countries:
Ghana, South Africa, Mozambique, Malawi, Uganda, Zambia, Rwanda,
Lesotho, Zimbabwe, Nigeria, Niger, Seychelles, Madagascar, Mauritius,
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SMASSE — WECSA

Burundi, Tanzania, Ethiopia, Botswana, Senegal, Swaziland, Benin, Burkina
Faso, Cameroon, Congo (Brazzaville), Egypt, Namibia, Cote D’Ivore, Sierra
Leone, Zanzibar and Kenya.
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15.3 IMPACT

Kenya chapter

A) Expected positive impact
From the results of monitoring and evaluation, positive expected impact is indicated as
follows:
(1) The attitude of teachers who have attended INSET is steadily changing to positive

towards the teaching profession and subjects they teach

(2) Majority of trained teachers are accepting the INSET and use of ASEI/PDSI
(3) Capacity of DPC to implement SMASSE activities has greatly increased
(4) Impact of ASEI/PDSI on students is being realised as observed through increased

participation in lessons.

(5) Increased candidature in Physics
(6) Phase I districts continue with INSET activities
(7) Apart from mathematics and science education, school management is improving in

terms of teaching and learning environment through SMASSE sensitisation

(8) The performance in Mathematics and Sciences in the national examinations has

improved.

C) Unexpected positive impact

(1)

2)
G)
“4)
)
(6)

Q)

®)

At secondary level, teachers of other subjects (Languages, Arts and Technical) are
asking to be included in the program. In some schools, they have formed “SALTS”
(Strengthening of Arts, Languages and Technical Subjects).

Demand for ASEI/PDSI based INSET by pre-service institutions arose.

PTTC have started ASEI/PDSI based INSET.

Pre-service institution like KSTC and KAGUMO started ASEI/PDSI based INSET.
Institutes of science and technology have shown interest in INSET activities.

INSET offered by the project is becoming a social issue in Kenya either positively or
negatively.

Stakeholders in SMASSE districts are asking other INSET providers to rationalize
funding for these activities the SMASSE way which they think is affordable
compare to others.

Other donors and organisation are keen on the SMASSE activities

D) Negative expected Situations;

(1)  Some trainees were reluctant to attend INSET during the school holiday due to lack
of monetary incentives (allowances). However, it is now a government policy that all
science and mathematics are to attend INSET from 2004.
Regional chapter

A) Expected positive impact

)
@)
3)

INSET effect on attitude of participants toward promoting quality of teaching and
learning has been observed.

ASEI/PDSI lessons were well accepted by participants in the Third Country
Training.

Number of countries which show interest to join SMASSE-WECSA Association
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is increasing.

B) Unexpected positive impact

(1) SMASSE-WECSA association was given a Working Group status for
Mathematics and Science Education in Sub-Saharan Africa by ADEA in November
2004.

) Collaboration with NEPAD

3) Collaboration with SACMEQ

4) Use by JICA of SMASSE-WECSA secretariat staff as Third Country Experts.

(5) It was found that ASEI/PDSI approach could be applicable in Honduras.

(6) Collaboration with RECSAM.
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15.4 SUSTAINABILITY

15.4.1 Kenya Chapter

Since the project’s inception, sustainability has been a major concern to both GOK and JICA.
All stakeholders in the project have concentrated in ensuring sustainability of the project after
2008. As a result of concerted efforts, the sustainability for Kenyan chapter can be
summarised as shown below.

15.4.1 Government of Kenya (GOK) Policy

SMASSE Project activities are within the existing GOK policy framework as contained in
various policy documents mentioned above in section 15.1. It is evident that SMASSE will
continue even after 2008. With the policy support by MoE, SMASSE INSET is now more or
less enjoying the support of all mathematics and science teachers at secondary school in
Kenya. This is a clear indication that SMASSE shall not die.

15.4.2 Financing

15.4.2.1 National Level

The MoE budget on recurrent estimates since 2003 has been actualised to enhance
sustainability through timely disbursement and increased allocation. The INSET budget for
the future, up to 2010 is already factored in the KESSP. Assuming that the current trend on
financing INSET will continue, SMASSE should be financially sustainable. As for the
expenditure, the project is strictly following the government guidelines.

15.4.2.2 District Level

The system of collection of DPC (District Planning Committee) funds has been fully
established in all districts with profound understanding of DEB. There are some discrepancies
between funds expected and the amount collected due to economic hardships.

As far as financial management is concerned, because of guidance and supervision by the
National office, DPC’s capacity on the financial management has been generally strengthened.
It is, therefore, possible to sustain SMASSE district INSET even after 2008.

15.4.3 Human Resources

15.4.3.1 National Level

At the National level the establishment is in place with 55 full time Kenya counterparts.
CEMASTEA is now fully operational despite limitation in its capacity in terms of numbers of
non-academic staff.

15.4.3.2. District Level

At the district level there are 105 established District INSET Centres in the country. These
centres are manned by at about 16 District Trainers (four in subject) per centre. Replacement
of District Trainers who leave the project because of natural attrition, transfer etc is usually
through recruitment of competent teachers. The newly identified Trainers are trained at
national level to maintain the human resources at the districts.

The District Trainers’ management is done by the District Planning Committee (DPC.

15.4.3.3 Phase I districts
The Phase I districts have continued to conduct INSET on their own. This may be used as an
indicator that Phase II districts will follow suit in sustainability.
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15.4.2 SMASE-WECSA (Regional) Chapter

15.4.2.1 Policy

The GOK policy on regional cooperation can be seen in its involvement in peer review on
governance by NEPAD, in consolidating EAC and in arbitrating various conflicts in
neighbouring countries. Creation of CEMASTEA by MoE can be recognised as a serious
GOK’s commitment to its regional policy.

15.4.2.2 Financing

It is hoped that there will be financial sustainability after 2008. Currently, MoE is
contributing to the regional activities through provision of human resources and provision of
training facilities while JICA is contributing through provision training materials and bearing
costs for participants travel and accommodation. The partner countries contribute per Diem
allowances for their respective participating nominees. Consequently, it is necessary for MoE,
and JICA to have clear mid- and long-term plan for the regional activities within the project
framework. AU could be approached to suppor financially and logistically countries desiring
to participate in the CEMASTEA training, and more particularly for countries emerging from
internal conflicts and those with low GDP.

It is also necessary to explore possible ways to generate income from the regional activities
probably by having tailor made courses for paying participants.

15.4.2.3 Human Resources

So long as SMASSE staff will be maintained, SMASE-WECSA can be sustained. As officers
to carry out analytical work, systems for continuous enhancement of the staff’s capacity in
research need to be put in place. Moreover, to be more international, possible way of
deploying non-Kenyan staff should be explored as long term perspective.
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Appendix 1-(1) PROJECT DESIGN MATRIX 1 (Kenya) Ver. 2
Project Title: Strengthening of Mathematics and Science in Secondary Education (SMASSE) in Kenya Phase II

Executing Bodies: Ministry of Education, Science and Technology (MoEST) and Japan International

Cooperation Agency (JICA)

Duration: 5 years from 1* July, 2003 to 30™ June, 2008

Narrative Summary Verifiable Indicators M@ans (.)f Important
Verification Assumptions

(Overall goal)

Capability of young Kenyans Performance in National examinations at Kenya National

in Mathematics and Science is | secondary level in the National Level. Examinations

upgraded. Council

SMASSE
project Impact
Assessment
Survey (SPIAS)

(Project Purpose) Teachers

Quality of Mathematics and (1) By the end of the project, the SMASSE continue to

Science education at secondary | preparedness for lesson innovation index Project practice

level is strengthened in Kenya | will obtain a mean of more than 3 on the Monitoring and | ASEI/PDSI

through In-Service Training scale of 0 to 4. Evaluation

(INSET) of teachers. (2) By the end of the project, the results of | reports.

lesson observation by ASEI/PDSI checklist
and lesson observation instrument will
obtain a mean of more than 2 on the scale of
0 to 4.

(Output)

1. A system of training for 1(a) By the end of the project, over 83 1. SMASSE 1. Other
the District trainers in Kenyan Academic Staff and 57 non- Project programs do
Mathematics and Sciences Academic Staff at National INSET Monitoring and | not
will be strengthened at the Centre work for the project. Evaluation adversely
National INSET Centre. 1(b) By the end of the project, INSET at reports. affect

National INSET Centre is carried out 4 teachers’
times and trains over 900 district participation
trainers.
1(c) By the end of the project, INSET at
National INSET Centre obtain mean of
over 3 on the scale of 0 to 4 in the
Quality of INSET Assessment Index
through the instruments administered by
the project’s Monitoring and Evaluation
Task Force.
1(d) By the end of the project, over 14 titles
of materials are prepared and more than
target number of copies are printed and
circulated to people engaged in
education

2. Asystem of INSET in 2(a) Every year, over 900 District Trainers 2. SMASSE 2.
Mathematics and Science and over 480 (115 for phase I and 365 Project Assistance
will be established in the for phase IT) administrative staff in the Monitoring and | of MoEST
Districts. Districts work for the project. Evaluation will

2(b) By the end of the project, INSETSs in reports. continue.

the Districts are carried out four times
and train over 15,000 (3,000 for phase I
and 12,000 for phase II) teachers

2(c) By the end of the project, District
Trainers in the Districts obtain mean of
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3. Role of SMASSE National
INSET Centre and District
INSET Centres as resource
centres will be strengthened.

over 3 on the scale of 0 to 4 in the
overall assessment of INSET Building
Capacity INDEX of the Project’s
Monitoring and Evaluation Task Force
tools.

2(d) By the end of the project, INSETs in
the Districts obtain mean of over 2.5 on
the scale of 0 to 4 in the Quality of
INSET Assessment Index of the
project’s Monitoring and Evaluation
Task Force tools.

3(a) By the end of project, National INSET
Centre publishes and distributes more
than 10 newsletters.

3(b) By the end of project, the Districts
prepares and produces INSET-training
materials at least once.

3. SMASSE
Project records

(Activities)

1-1 To investigate, analyse and
evaluate the present
situation, problems and
needs of Mathematics and
Science education at
secondary level in the
Districts.

1-2 To enhance the ability of
counterparts in
implementation of the
Project.

1-3 To teach demonstration
lessons in selected
secondary schools.

1-4 To review and develop
curricula for INSET on
Mathematics and Science.

1-5 To develop training

materials for the INSET on
Mathematics and Science.
6 To select District Trainers.

-7 To train key trainers for

the Districts at the

National INSET Centre.

1-8 To carry out monitoring
and evaluation of the
INSET.

1-9 To carry out follow-up
activities to supplement
INSET.

1-10  To develop model
ASEI lesson plans and
other teaching materials
which are applicable to
local situations in the
Districts.

1-11 To explore the possibility
of adapting ASEI/PDSI to
mathematics and science
teachers in TIVET and
tutors in PTTC

(INPUTS)
1. Kenya side:

a.

b.

Buildings, Offices and other
facilities necessary for the project.
Assignment of Kenyan full-time
counterpart personnel at National
INSET Centre.

Assignment of administrative
personnel.

Expenses necessary for the
implementation of the Project.
Expenses for Mathematics and
Science teachers to attend INSET at
National INSET Centre and in the
Districts.

2. Japanese side:

a.
b.

Dispatch of long-term experts.
Dispatch of short-term experts
when necessary.

Training of Kenyan counterpart
personnel in Japan.

Training of Kenyan counterpart
personnel in the third countries.
Provision of equipment.
Expenses necessary for the
implementation of the Project.

The
counterparts
at National
INSET
Centre and
key trainers
in the
Districts will
continue to
work for the
project.
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2-1 To select schools for
INSET centres in the
Districts.

2-2 To improve teaching and
learning facilities in
Mathematics and Sciences
at the District INSET
Centres.

2-3 To facilitate
implementation of the
INSET at the Districts
INSET Centres.

2-4 To organize INSET system
management workshops
for relevant officials of
MOoEST and school
managers in the Districts.

3-1 To publish the Project
Newsletter etc. and
disseminate relevant
information.

3-2 To promote and implement
Mathematics and Science
activities when need arises.

3-3 To establish the mechanism

to exchange information on
subject matters among
secondary school teachers
when need arises.

Preconditio
ns:
Teachers’
union does
not oppose
the project.
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Appendix 1-(2) PROJECT DESIGN MATRIX 2 (SMASSE-WECSA) Ver. 2

Project Title: Strengthening of Mathematics and Science in Secondary Education (SMASSE) in Kenya

(PhaselT): SMASSE-WCSA

Executing Bodies: Ministry of Education, Science and Technology (MoEST) and Japan International

Cooperation Agency (JICA)

Duration: 5 years from 1* July, 2003 to 30™ June, 2008

Narrative Summary Verifiable Indicators M;ans (.)f Important
Verification Assumptions
(Overall goal) Policy
Quality of Mathematics and Practice of ASEI lessons by mathematics Country Reports. | frameworks
Science Education at and science teachers in member countries. in member
secondary level in member countries are
countries is strengthened. supportive
of
Mathematics
and Science
Education.
(Project Purpose) By the end of the project, the result of SMASSE Teacher
ASEI/PDSI lessons are lesson observation by ASEI/PDSI checklist Project training and
practiced in teacher training and lesson observation instrument will Monitoring INSET
institutions and secondary obtain a mean of more than 2 on the scale of and Evaluation | based on
schools in member countries. 0to 4. Reports. ASEI/PDSI
continue.

(Output)

1. Trainers for ASEI/PDSI
based INSET will be
produced in member
countries.

2. SMASSE National
INSET Centre will be
consolidated as resource
centre for Mathematics
and Science in Africa.

3. SMASSE National
INSET Centre will
function as secretariat of
SMASSE-WECSA.

1. By the end of project period,

1(a) INSET at the SMASSE INSET Centre
is carried out 5 times

1(b) At least 300 participants attend the
INSET at the SMASSE INSET Centre

1(c) At least40 sets of training materials
are produced.

1(d) Monitoring and Evaluation tools
applicable to member countries are
developed and practiced.

2. By the end of the project period,

2(a) ASEI/PDSI prototype lesson plans are
developed by the participants from
member countries.

2(b) At least 10 newsletters are published.

3. By the end of the project period,

3(a) Regional conferences are held at least
4 times.

3(b) At least 6 Kenyan Academic Staff at
National INSET Centre work for the
SMASSE WECSA secretariat.

3(c) At least 30 African counties
participate in SMASSE WECSA.

1(a), (b) & (¢)
Records at the
SMASSE INSET
Centre.

1(d) SMASSE
Project
Monitoring and
Evaluation
Reports.

2 INSET Reports
and Country
Reports.

3(a), (b) & (¢)
Records at the
SMASSE INSET
Centre.

Training for
enhancing
ASEI/PDSI
lesson
continues in
member
countries.
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(Activities)

1-1. To investigate, analyse
and evaluate the present
situation, problems and
needs of INSET systems
in member countries.

1-2. To develop curricula for
INSET (regional training
in Kenya).

1-3. To develop training
materials for regional
training.

1-4. To organise regional
training.

1-5. To develop monitoring
and evaluation
instruments adaptable for
regional training.

1-6. To conduct monitoring
and evaluation on the
impact of regional
training.

1-7. To assist to develop
INSET curricula for
Mathematics and Science
in member countries.

1-8. To assist to develop of
monitoring and evaluation
tools for project activities.

2-1. To publish newsletters
and other publications for
disseminating information.

2-2 To conduct technical
exchange with member
countries.

2-3 To hold joint workshops
with member countries.

2-4 To assist to construct
sustainable INSET
systems in member
countries.

3-1 To organize SMASSE-
WECSA meetings.

3-2 To sensitise education
Ministries from member
countries on ASEI and
PDSI approaches in the
teaching/learning of
Mathematics and Science.

3-3 To promote coordinating
activities with other donor
agencies.

(Input)

1. Kenya side:

a

Buildings, Offices and other
facilities necessary for the
project.

Assignment of Kenyan full-time
counterpart personnel at the
SMASSE National INSET
Centre.

Assignment of support personnel
at the SMASSE National INSET
Centre.

2. Japanese side:

a

b

Training of SMASSE-WECSA
Counterpart personnel in Kenya.
Attachment of long-term
Japanese experts.

Provision of equipment.
Expenses necessary for the
implementation of the Project.

Support and
understandin
g are
obtained
from
member
countries to
SMASSE-
WECSA
activities
sustain.

Pre-
condition

Member
countries
have or will
have plans
of
developing
Mathematics
and Science
Education at
secondary
level.
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ABBREVIATIONS AND ACRONYMS

ASEI -Activity, Student, Experiment, Improvisation

CEMASTEA -Centre for Mathematics, Science and Technology Education in Africa
INSET - In-Service Education and Training

PDSI - Plan, Do, See, Improve

SMASSE -Strengthening of Mathematics and Science in Secondary Education
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THE SURVEY TEAM AND PERIOD
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ABSTRACT

The purpose of this survey was to assess the impact of Strengthening of Mathematics and
Science in Secondary Education In-Service Education and Training (SMASSE INSET)
on classroom practices of teachers in Kenya. Specifically the objectives of the survey
were to find out the extent to which mathematics and science teachers who have attended
SMASSE INSET practice ASEI/PDSI based teaching methodology, to make comparison
of classroom practices of the teachers in 2007 with the classroom practices of the same
teachers in 2003/04, before the SMASSE INSET, and to make a comparison of the
students’ participation in lessons taught by the teachers in 2007 with the students’
participation in lessons taught by the same teachers in 2003/04.

This study adopted the survey design. The target population was mathematics and science
teachers in public secondary schools in Kenya who had attended SMASSE INSET. The
survey was conducted in three districts namely Thika, Vihiga and Nyamira. In Thika
District the teachers observed were district trainers who had attended INSET at the
national level. In Vihiga and Nyamira districts the teachers observed had attended three
and four cycles of SMASSE INSET respectively at the district level.

The sample consisted of thirty (30) public secondary schools. Sixty (60) teachers
participated in the survey. Two thousand two hundred thirty one (2,231) students also

participated in the survey.

ASEI/PDSI checklist, Lesson Observation Instruments, and student participation in
lesson questionnaires were used to collect data on a five point scale (0-4). Data was
collected by lesson observations and administration of the questionnaires to the students.
The data was processed using Microsoft Excel and analyzed by use of mean scores on the

various instruments.

The survey established that
e SMASSE INSET has made noticeable impact in the classroom practices of
teachers in Kenya as far as inclusion of ASEI/PDSI based teaching methodology

1S concerned.
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e The inclusion of ASEI principles and PDSI approach in lessons by teachers and
the quality of teaching in Kenya is much higher in 2007 compared to 2003/04.

e The teachers in Kenya were practicing ASEI/PDSI approach, but to a low extent.

e The quality of students’ participation in lessons was higher in 2007 than in

2003/04.

The survey recommends that:
e There is need for enhancement of the teachers’ practice of ASEI/PDSI through
SMASSE INSET.
e The quality of learning activities should be improved to enhance student’s

thinking ability.

Vi
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CHAPTER ONE

1.1 Background to the Survey

SMASSE Project started offering INSET to mathematics and science teachers in Kenya
since July 1999 on a pilot basis. In July 2003 the SMASSE Project Phase 2 was started
and INSET was extended to all mathematics and science teachers in Kenya. A total of
18000 teachers, almost 90% of whole mathematics and science teachers, have been
trained. The purpose of this survey was to assess the impact of SMASSE INSET on

classroom practices of mathematics and science teachers in Kenya.

SMASSE INSET emphasizes the practice of Activity, Student, Experiment and
Improvisation (ASEI) and Plan, Do, See Improve (PDSI) approach. The ASEI/PDSI
approach aims at equipping teachers with necessary skills for classroom practices that are
activity oriented in order to create opportunity for learners to take responsibility for their
own learning. It encourages teachers to practice student-centred teaching and learning.
Emphasis is laid on employing inquiry-based and problem solving learning as opposed to
lecture style and recipe-type approach to experiments. Improvisation is encouraged not
only to augment conventional equipment, apparatus and materials but also to arouse
interest and curiosity among learners. Such practices encourage teachers to draw content
and examples from the learners’ real life experiences in order to capture their interest and
imagination in science and mathematics. The other aim is to foster teachers’ ability and
appreciation for work planning, systematic execution of the teaching and learning process,
evaluation of the teaching/leaming process against lesson objectives and outcomes and
the use of feedback obtained to enhance performance during the ongoing lesson and in

subsequent ones.
The principles of ASEI/PDSI approach serve as a foundation upon which teachers can
build a substantive and sustainable change in classroom practices with the ultimate aim of

enhancing the quality of teaching/learning of mathematics and science.

The rationale for selecting Nyamira, Thika and Vihiga Districts was that a similar survey

was conducted in 2003 and 2004 and data from this current survey would be used to
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make a comparison and therefore aid in establishing whether or not the SMASSE INSET

has had any impact on classroom practices.

1.2 Objectives
The objectives of this survey were:

(1) To find out the extent to which teachers who have attended SMASSE INSET
practice ASEI/PDSI based teaching methodology.

(2) To make comparison of classroom practices of the teachers in 2007 with the
classroom practices of the same teachers in 2003/04.

(3) To make a comparison of the students’ participation in lessons taught by the
teachers in 2007 with the students’ participation in lessons taught by the same
teachers in 2003/04.

1.3 Assumptions of the Survey
This survey was based on the following assumptions:

(1) The presence of the observers would not influence lesson delivery.

(2) The students would give accurate and honest responses to the questions in the
questionnaire.

(3) The teachers who participated in the 2003 survey were still teaching in the same

districts.

1.4 Significance of the Survey
The survey will contribute useful information that may be used to enhance future

SMASSE INSET programmes. The information would also be helpful in giving insights
on classroom practices in terms of ASEI/PDSI approach and in strengthening ASEI/PDSI
approach

1.5 Scope and Limitations of the Survey
The survey was confined only to public secondary schools in Nyamira, Thika and Vihiga

Districts. Only a few of these schools were visited during the survey due to time
constraints. The period of the survey was short (five days) in each district and only a few
lessons (twenty) per district in the mathematics, biology, chemistry and physics were

observed.
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1.6 Delimitations of the Survey
The survey focused only on public secondary schools in which mathematics and science

teachers who participated in the 2003 survey were teaching.

1.7 Conceptual Framework
The independent variable in this survey was attending SMASSE INSET. The dependent

variable was classroom practice of ASEI/PDSI teaching based methodology. The

conceptual framework used in this survey is shown if figure 1.1

Attending SMASSE Classroom Practice of
INSET ASEI/PDSI Approach

Figure 1.1 Conceptual framework for impact of SMASSE INSET on practice of ASEI/PDSI

The conceptual framework shows that attending SMASSE INSET influences the
teachers’ practice of ASEI/PDSI based teaching methodology. Teachers who have
attended SMASSE INSET were expected to include principles of ASEI and PDSI

approach in their lessons.

1.8 Operational Definition of Terms

Classroom Practices

This means the events taking place in the lesson delivery with respect to aspects of
ASEI/PDSI.

Teachers

This refers to mathematics and science teachers in secondary schools in Kenya.

1.9 Organization of the rest of the Survey
Chapter two consists of the methodology used in this survey. Chapter three contains data

presentation and analysis and chapter four presents a summary, conclusions and

recommendations of the survey.
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CHAPTER TWO
METHODOLOGY

2.1 Introduction
This chapter presents the methodology of the survey. This includes the procedure of the

survey, target population and sample, survey instruments, and data analysis.

2.2 Procedure
Four members of the survey team observed forty minutes lessons and rated them using

two instruments. A total of sixty lessons were observed. After the lesson a students’
questionnaire was administered for about fifteen minutes. Thereafter ten minutes
debriefing (post-observation conference) session was held between the observers and the
teacher who taught the lesson to share his/her views on delivery of lesson and to give

feedback on the lessons by observers.

2.3 Target Population and Sample
The target population was teachers in public secondary schools in Kenya who had

participated in SMASSE INSET. For the present survey purposive sampling was used to
select the secondary schools visited based on accessibility of the school and availability
of teacher who had participated in 2003 and 2004 survey. The teachers who participated
in this earlier survey had been selected from Thika, Vihiga and Nyamira districts. These
districts were used for the present survey. Ten (10) secondary schools were identified for
the survey in each district and lessons taught by teachers who had participated in 2003
and 2004 survey were observed. Sixty (60) teachers and Two thousand two hundred
thirty one (2,231) students participated in the survey. Out of 60 teachers, 45 teachers were
also observed in 2003 or 2004. 1768 students were taught by those teachers in 2007.

In Thika districts the subjects in this survey were district trainers who at the time of the
survey (in 2007) had attended four cycles of SMASSE National INSET and trained the
same number of cycles at the district. Teachers in Nyamira district had attended four

cycles of SMASSE District INSET while those in Vihiga had attended three cycles.
Table 2.1 the sample

Sample 2007 2003/04 Note: Number in bracket, 1768, shows the number of
students who were taught by 45 teachers. These 45
Teachers 60 (45) 45 teachers were observed in both 2003/04 and 2007.
Students | 2231 (1768) 1628
4
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2.4 Instruments
The following three instruments developed by SMASSE project were used in this survey:

(1) ASEI/PDSI Checklist

This instrument was used to evaluate extent of practice of ASEI principles and PDSI
approach in the lessons. The instrument has a five point scale used by the observers to
rate extent of practice of ASEI principles and PDSI approach. The scale is: 0; Not at all,
1; A little, 2; Fairly adequately, 3; Adequately, 4; A great deal (see appendix 1-1).

In 2003 when the team was surveying in Vihiga district this instrument did not have
ASEI aspect and items of See and Improvement aspect were different (see appendix 1-2).
This is why different numbers of teachers have been used for comparisons in chapter

three.

(2) Lesson Observation Instrument
This instrument was used to evaluate quality of teaching. The instrument has a five point
scale used by the observers to rate quality of teaching. The scale is: 0; Poor, 1; Fair, 2;

Satisfactory, 3; Good, 4; Very good (see appendix 1-3)

(3) Questionnaire for Students participation in lesson
This instrument was used to evaluate the quality of students’ participation in lessons. The
instrument has a five point scale used by the students to rate the extent of their
participation in lessons. The scale is: 0; No participation, 1; Minimal participation, 2;
Average participation, 3; Above average participation, 4; Maximum participation (see

appendix 1-4).

2.5 Data analysis
Data collected was processed using Microsoft Excel and analyzed by use of mean scores

and standard deviation. The analysis was done according to the survey objectives.

(1) ASEI/PDSI Checklist and Lesson Observation Instrument
For the data collected using the above two instruments, the mean scores (M) were
calculated and the following evaluation standards were used to make interpretations:

3.5<M<4.0 Attained
2.0 <M<3.5 Attaining
0<M<2.0 Needs effort
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Example in Interpretation

ASEI/PDSI checklist was used to evaluate extent of inclusion of ASEI principles and
PDSI approach in the lessons. A mean score of 4, for example, means that the teacher has
fully attained the required high standard of including ASEI principles and PDSI approach
in the lesson. A mean score of 3.0 means the teacher is attaining the required standard,
that is, the teacher is approaching the required standard. A mean score of 1.0 means that
there is very minimal practice of ASEI/PDSI approach and therefore the teacher needs to
put a lot of effort to reach the expected standard.

The lesson observation checklist was used to evaluate the quality of teaching. A mean
score of 4.0, for example, means that the teacher has fully attained the quality of teaching
required using the ASEI/PDSI based methodology. A mean score of 3.0 means the
teacher was attaining the required standard and a mean score of 1.0 means that the

teacher needs effort to reach the expected standard.

(2) Questionnaire for Students participation in lesson
To evaluate the quality of students’ participation in the lessons, the following evaluation
standards were used to make interpretations:

3.5<M<4.0 Attained
1.5sM<3.5 Attaining
0.0<M<1.5 Needs effort

On the students’ questionnaire a mean score of 4.0, for example, means that the quality
and level of students’ participation is maximum thus attained. A mean score of 3.0
means the lesson is attaining in the quality and level of students’ participation but can still
be improved to reach the maximum. A mean score of 1.0 means the quality and level of

students’ participation is very minimal thus needing effort.
(3) t-test

A t-test was carried out for the various aspects in the instruments. A difference was

regarded as significant at p<0.05 level. (see appendix 2).
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CHAPTER THREE
DATA PRESENTATION, ANALYSIS AND FINDINGS

3.1 Introduction
This chapter consists of data analysis and presentation of findings. Data was analyzed and

findings were presented based on the objectives of the survey: (i) Practice of ASEI/PDSI,
(i1) Comparison of classroom practices and (iii) Comparison of quality of students’

participation in lessons.

3.2 Practice of ASEI/PDSI

The first objective was to find out the extent to which mathematics and science teachers
practice ASEI/PDSI based teaching methodology.

Table 3.1 and figure 3.1 show the various mean score for the teachers on the ASEI/PDSI
Checklist that measured the overall extent of practice of the ASEI/PDSI teaching

methodology.

Table 3.1 Mathematics and science teachers mean scores on aspects of ASEI/PDSI (N=60)
ASPECT A S E 1 P D S I Overall
Mean 2.1 2.0 2.1 2.1 2.3 2.2 2.4 23 2.2
SD 0.5 0.4 0.5 0.7 0.7 0.7 0.7 0.6 0.3

4.0
30
2.4
2.3 ' 2.3

o ’ 2.2 2.2

§ 2.1 20 2.1 2.1

§ 20 r
=

1.0 r
0.0
A S E I P D S I overall

Figure 3.1 Teachers’ mean scores on aspects of ASEI/PDSI
Source: Table 3.1
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From table 3.1 and figure 3.1, it was found out that the teachers were practising
ASEI/PDSI teaching/learning methodology. The mean rating from ASEI/PDSI checklist

was 2.2, which implies that they were at attaining level but to a lower extent.

Plan
Table 3.2 and figure 3.2 show the mean scores of the teachers on the components of the

planning aspect of the ASEI/PDSI methodology.

Table 3.2 Mean scores of the teachers on the components of Plan aspect of ASEI/PDSI teaching
methodology N= 60

Component | P1 P2 P3 Overall
Mean 2.3 24 2.3 2.3
SD 0.7 0.7 0.6 0.7

4.0

30 ¢
o 23 2.4 23 23
=
3
§ 20 B
=

1.0

0.0

P1 P2 P3 Overall

Figure 3.2 Mean scores of the teachers on the components of Plan aspect.
Source: Table 3.2

From table 3.2 and figure 3.2, it was found out that the teachers were attaining the
expected standard in the planning components. They rated between 2.3 and 2.4. This
means they were attaining the expected standards in the components of taking into
account students’ background (P1), appropriate and realistic work plan (P2), preparation

of appropriate teaching and learning materials (P3).
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Do

Table 3.3 and figures 3.3 (a) and (b) show the score and means scores of the teachers on

the various components of the Do aspect of the ASEI/PDSI approach.

Table 3.3 Mean scores of the teachers on the various components of the Do aspect of the ASEI/PDSI
teaching methodology. N= 60

Sub aspect | Introduction Development Conclusion CM (IMM OM
Component | D1 | D2 | D3 | D4 | DS | D6 | D7 | D8 | D9 D10 D11 D12 D13 D14 D15
Mean 23 (2.6 |2.1 |23 |14 (2.0 |25 |2.1 |25 2.1 (2.1 |2.1 |24 |22 |24 |22
SD 0.6 0.6 {06 (0.7 [0.5 |05 0.7 [0.7 [{0.5 |0.6 |0.7 (0.7 [0.6 |0.5 |0.6 [0.7
Mean 2.3 2.1 2.2 22 (24 |22
SD 0.6 0.7 0.7 0.5 0.6 |0.7
CM=Class management, IMM=Instructional materials/media, OM=Overall mean
4.0
3.0 1
2.4
2.3 :
Sg’ 21 2.2 2.2 2.2
§ 20 [
=
10 |
0.0
Introduction ~ Development Conclusion Class Instructional oM
Management materials/media

Figure3.3 (a) Mean scores of the teachers on the phases and componentsof the lessons.

Source: Table 3.3

Table 3.3 and figure 3.3 (a) reveal that teachers were rated as attaining the required

standard in all the components but at the lower end of the attaining scale. Lesson

development component scored the least at 2.1.
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4.0

3.0 r
2.6
— 2.5 25 2.4 24
o 2.3 2.3 = 22 | 22
5 — 21 2.1 21 21 2.1 ~ -
2 20 - 2.0 _ = —
g .
o
= 1.4
1.0 r
0.0
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 Overall

Figure 3.3 (b) Mean scores of the teachers on the various components of the Do aspect

Source: Table 3.3

From table 3.3 and figure3.3 (b), it was found out that the teachers were rated as attaining

in all the components in the Do aspect, except in D5 which rated the lowest at 1.4. This

means that teachers needed effort to attain required standards in encouraging students to

formulate their own hypotheses/predictions, discuss the differences between them and

verify them through experiments, facts etc (D5). They were however rated as attaining

slightly higher in making introduction clear on what they wanted students to learn (D2)

than other components.

See

Table 3.4 and figure 3.4 show the mean scores of the teachers on the various components

of'the See aspect of the ASEI/PDSI methodology.

Table 3.4 Mean scores for the teachers on the various components of the See Aspect (N=60)

Component | S1 S2 S3 S4 S5 | Overall

Mean 2.5 23 2.6 1.8 2.7 24

SD 0.6 0.5 0.5 0.8 0.5 0.7
10
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4.0

3.0

2.5
o 2.3
-
Q
2 20
=
1.0
0.0
S1 S2

Figure 3.4 Mean scores for the teachers on the various components of the See aspect

Source: Table 3.4

From table 3.4 and figure 3.4, it was found out that teachers were attaining the required
standard in all components of the See aspect of ASEI/PDSI except in S4, which rated 1.8.
This means that the teachers needed effort to attain the required standards in inviting
questions from the learners. Teachers need to improve in this aspect. Teachers were rated
as attaining more in asking questions to check the quality of understanding (S5) which

rated 2.7 and maintaining eye contact to monitor the students’ feelings (S3) which rated

2.6.

Improve

Table 3.5 and figure 3.5 show the mean scores of the mathematics and science teachers

2.6

1.8

2.7

24

S3

84

S5

Overall

on the various components of the /mprove aspect of the ASEI/PDSI methodology.

Table 3.5 Mean scores for the Mathematics and science teachers on the various components of the
Improve Aspect (N=60)
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Component | IM1 M2 IM3 IM4 | Overall

Mean 2.3 23 2.5 22 2.3

SD 0.6 0.6 0.6 0.6 0.6
11




4.0

30 |
2.5

) 2.3 2.3 22 2.3
2
g 20 B
[
=

1.0 r

0.0

M1 M2 M3 M4 Overall

Figure 3.5 Mean scores for the teachers on the various components of the Improve Aspect
Source: Table 3.5

From table 3.5and figure 3.5, it was found out that the teachers were rated as attaining in

all the components of Improve aspect of ASEI/PDSI.

3.3 Comparison of classroom practices using ASEI/PDSI checklist and Lesson
observation instrument

The second objective was to make comparison of classroom practices of the teachers in
2007 with the classroom practices of the same teachers in 2003/04

The following shows the various mean scores on the two instruments for the teachers.
A. Comparison of classroom practices using ASEI/PDSI checklist
A comparison of the Teachers’ mean score in 2003/04 and 2007 on the various aspects of

ASEI/PDSI approach is presented below.

Table 3.6 and figure 3.6 shows the comparison of mean score for the teachers in 2007 and

2003/04 on various aspects of the ASEI/PDSI approach.

12
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Table 3.6 Comparison of Mean scores for Teachers in 2007 and 2003/04 on various aspects of

ASEI/PDSI Note: N=45in Pand D,N=31in A,S,E,, Sand I

ASPECT A S E I P D S I | Overall
Mean 10 109 107 |10 |11 | 08 | 09 | 08 0.8
2003/04 SD 09 1 08 108 | 09 0908|0908 0.6
2007 Mean 22 | 201 | 21 | 22 | 23 | 22 | 24 | 24 2.3
SD 05104 106 |07 (1071071077106 0.4
4.0

002003/04 E2007

3.0
L 22 22 23
3 2.1 2.1
=20 [
S
>

1.1
10 | 09 -
0.7
0.0
A S E 1 P D S I overall

Figure 3.6 Comparison of Mean scores for teachers in 2007 and 2003/04 on various aspects of
ASEI/PDSI
Source: Table 3.6

From Table 3.6 and Figure3.6, it was found out those teachers who were rated as needing
effort in overall and all aspects of ASEI/PDSI approach in 2003/04 (0.8) has improved to
the level of attaining (2.3) as far as inclusion of ASEI principles and PDSI approach in
their lessons is concemed. There was significant difference between the teachers in 2007
and 2003/04 in overall and all aspects of ASEI/PDSI. This means that teachers were
practicing the ASEI/PDSI approach much more in 2007 than in 2003/04 though the level
is at the lower end of the attaining scale. However, the improvement is remarkable and

this may be attributed to SMASSE INSET.

13
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Plan
Table 3.7 and figure 3.7 shows the comparison of mean scores for various components of
Plan aspect of ASEI/PDSI checklist.

Table 3.7 Comparison of Mean score for various components of Plan aspect of ASEI/PDSI approach
(N=45)

Component P1 P2 P3 Overall
200304 5050909
2007 o o 0T 07
4.0
002003/04 E2007
3.0

23 23 23 23

Mean score
N
=
T

0.0
Pl P2 P3 Overall

Figure 3.7 Comparison of Mean score for various components of Plan aspect of ASEI/PDSI approach
Source: Table 3.7

Table 3.7 and figure 3.7 shows the teachers have improved from the level of needs effort
in 2003/04 to the level of attaining in 2007 as far as planning of lessons is concemed.

This may be attributed to emphasis laid on work planning during SMASSE INSET.

14
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Do
Table 3.8 and figure 3.8 show the comparison of mean scores for the teachers on the
various components of the lessons (introduction, development, conclusion, class

management and instructional materials/media) as rated using the ASEI/PDSI checklist.

Table 3.8 Comparison of mean scores for teachers on the various components and phases of the

lessons as rated using the ASEI/PDSI checklist N=45

Sub aspect Introduction | Development | Conclusion Class Instlfuctional. Overall
management | materials/media
Mean 0.9 0.7 0.7 0.6 0.7 0.8
2003/04 SD 0.7 0.8 0.8 0.7 0.8 0.8
2007 Mean 2.3 2.2 2.2 2.2 2.4 2.2
SD 0.7 0.7 0.7 0.5 0.7 0.7
4.0
0J2003/04 82007
30

Mean score
o
(e}

1.0

0.0

Class
Management

Instructional o.M

materials/media

Conclusion

Introduction

Development

Figure 3.8 Comparison of mean scores for teachers on the various components and phases of the
lessons as rated using the ASEI/PDSI checklist
Source: Table 3.8

Overall means in table 3.8 and figure 3.8 reveal that the teachers who were rated as
needing effort in the various components and phases of the lesson in 2003/04 have
improved to the level of attaining in 2007 though at the lower end of the attaining scale.

There was significant difference between 2007 and 2003/04 in all the various components

15
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and phases. This may be as a result of emphasis made on ASEI/PDSI approach during
SMASSE INSET.

Table 3.9 and figure 3.9 shows the comparison of mean scores on specific components of
Do aspect of ASEI/PDSI check list.

Table 3.9 Comparison of Mean scores on components of Do aspect of ASEI/PDSI approach (N=45)

Component D1 |D2 | D3| D4 | D5 |D6|D7|D8|D9 D10 D11 D12 D13 D14 D15 | Overall
2003/04 Mean | 1.1 {1.0|05(08{04 |08 (08|06|1.105(08[06]|09]|06|0.7 0.8

SD 06/07]06(08(07/09]08[08[10/07]08]08(09]0.7/0..8 0.8
2007 Mean (|23 (2620241421 125(1211261(22]211(201(24 |22 24 22

SD 0606060605 |105]06(06(05/106]0.7]1071071]10510.7 0.7

4.0

[02003/04 E2007
3.0 -
26 26
25
24 24 24

g 23 22 22 22

32 i 2o 2.1 21 2

§ .0

>

14
1. 1.
1.4 |
1.0 0.9 o4 03 0.4 o 0.9
0.
0.4 0.4 0.4
0. 0.3
0.0 I
DI D2 D3 D4 D5 D6 D7 D8 D9 DI0O DIl DI2 DI3 D4 DI5 Overall

Figure 3.9 Comparison of mean score on components of Do aspect of ASEI/PDSI approach (N=45)
Source: Table 3.9

Table 3.9 and Figure 3.9 reveal that teachers who were rated as needing effort in 2003/04

in all the components of the Do aspect have improved to the attaining level in 2007

except in D5. There was significant difference between 2007 and 2003/04 in all the

components. The teachers were still at the level of needs effort in D5 (encouraging

students to formulate their own hypotheses/predictions, discuss the differences between

16
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them and verify them through experiments, facts etc), though there is a remarkable
improvement. Perhaps formulation of hypothesis/predictions, which was only recently

emphasized during SMASSE INSET had not been fully internalised.

See

Table 3.10 and figure 3.10 shows the comparison of mean scores of the teachers on the

components of See aspect.

Table 3.10 Comparison of mean scores of teachers on the various components of See aspect of
ASEI/PDSI approach (N=31)

Component S1 S2 S3 S4 S5 | Overall
Mean 1.0 0.6 1.0 0.6 0.9 0.8
2003/04 SD 0.9 0.7 0.8 0.9 0.8 0.9
2007 Mean 25 23 2.6 1.8 2.7 24
SD 0.6 0.5 0.5 0.8 0.5 0.7
4.0

002003/04 E2007

30
27
2.6
25

23

1.8

Mean score
o
=
T

1.0 A - 09 0.8

0.0
S1 S2 S3 S4 S5 Overall

Figure 3.10 Comparison of mean scores of the teachers on the various components of See aspect of
ASEI/PDSI approach
Source: Table 3.10

Table 3.10 and figure 3.10 indicate that the teachers have improved from the level of
needs effort in 2003/04 to the level of attaining in 2007 in all the components of the See

17
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aspect except S4 (inviting questions from students), which was still rated as needing
effort. This means that teachers are now trying to make evaluations of their lessons
although they were not making deliberate efforts to provoke learners to ask questions.

There was significant difference between 2007 and 2003/04 in all the components.

Improve
Table 3.11 and figure 3.11 show the comparison of mean scores of the teachers on the

various components of Improve aspect of ASEI/PDSI checklist

Table 3.11 Comparison of mean scores of teachers on the various components of Improve aspect of
ASEI/PDSI approach (N=31)

Component M1 M2 | IM3 | IM4 | Overall
Mean 0.6 04 0.7 0.6 0.6
2003/04 SD 0.7 0.6 0.9 0.7 0.7
Mean 24 24 2.6 2.1 24
2007 SD 0.6 0.6 0.6 0.5 0.6
4.0
002003/04 E2007
30
2.6
2.4 24 2.4
o)
§ 2.1
22.0 |
g
=
1.0
0.7
0.6 0.6 0.6
0.4
0.0
M1 M2 M3 M4 Overall

Figure 3.11 Comparison of mean scores of the teachers on the various components of Improve (IM)
aspect of ASEI/PDSI approach
Source: Table 3.11

Table 3.11 and figure 3.11 show that the teachers who were rated as needing effort in

2003/04 were now rated as attaining in 2007 in all component of improve aspect of

18
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ASEI/PDSI. There was significant difference between 2007 and 2003/04 in all the
components. The improvement in all the components is remarkable. This means that
teachers were now making attempt to improve their lessons during lesson implementation.
This could be attributed to the emphasis placed on the Improve aspect of ASEI/PDSI
during SMASSE INSET.

B. Comparison of Classroom Practices using Lesson Observation Instrument
The lessons were rated on various components using the lesson observation instrument.
The instrument had items categorized into three criteria: teaching procedure, fundamental

technique/methodology and management.

Table 3.12 Comparison of mean scores of the teachers on teaching procedure, fundamental
technique/methodology and management in Lesson observation instrument (N=45)

ASPECT Teaching Fundamental Class Overall
Procedure | Technique/methodology | Management
Mean 1.2 1.1 0.8 0.6
2003/04 SD 0.8 0.9 0.9 0.7
Mean 24 23 23 24
2007 SD 0.7 0.6 0.6 0.4
4.0
02003/04 E2007
3.0
24 2.4
© 23 23
§2 0 r
=
12
1.1
1.0
1.0 0.8
0.0
Teaching Procedure Fundamental Management Overall
Technique/methodology

Figure 3.12 Comparison of mean scores of the teachers on teaching procedure, fundamental
technique/methodology and management in Lesson observation instrument
Source: Table 3.12

19

- 331 -



Table 3.12 and figure 3.12 shows that the overall mean of the teachers who were rated as
needing effort in 2003/04 were now rated as attaining in 2007. The improvement is
considerable. This means that the quality of teaching in 2007 was significantly higher
than that in 2003/04.

Table 3.12 and figure 3.12 also shows that the teachers who were rated as needing effort
in 2003/04 in teaching procedure, fundamental technique/methodology and class
management were rated as attaining in 2007. This improvement could be attributed to

SMASSE INSET.

Further analysis was done on the individual items in the lesson observation instrument.
Table 3.13 and figure 3.13 shows the comparison of the mean scores for the individual

items of the lesson observation instrument for teachers on teaching procedure.

Table 3.13 Comparison of mean scores of the teachers on teaching procedure (N=45)
Items Il [21) | 12i) |12i1) | 12iv) | I3 14 I5 |Overall
Mean | 1.3 1.0 1.2 1.3 1.4 1.0 0.7 1.1 1.2
2003/04 SD 0.9 0.7 0.8 0.9 0.8 0.7 0.8 0.8 0.8
Mean | 2.3 2.2 2.6 2.8 2.6 24 2.0 2.2 24

2
007 SD 0.7 0.7 05 04 0.5 0.6 05 0.6 0.7
4.0
[02003/04 2007
30 28
2.6 26
2.4 24
g 23 - 20
3 2.0
] 2 0 B
S
=
14
1.3 1.3
12 0 12
1.0 1.0 .
1.0 r
0.7
0.0

11 12i) 12ii) 12ii)  I2iv) 13 14 15 Overall

Figure 3.13 Comparison of mean scores of the teachers on the individual items for teaching procedure
Source: Table 3.13
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Table 3.13 and figure 3.13 show that the teacher who were rated as needing effort in
2003/04 in all the items of teaching procedure were rated as attaining in 2007. There was
a significant difference between 2007 and 2003/04 in all the items of teaching procedure.

There was a lot of improvement in teaching procedure.

Table 3.14 and figure 3.14 shows the comparison of mean scores on individual items for

fundamental technique/methodology.

Table 3.14 Comparison of mean scores of the teachers on individual items for fundamental
technique/ methodology (N=45)

Items 11 112 113 114 |Overall
2003104 |35 55|09 05 |09
2007 55 0% 1o o6 o6 o
4.0
002003/04 E2007
30

22

Mean score
[\S)
()
T

0.0

I w2 I3 114 Overall

Figure 3.14 Comparison of mean scores of the teachers on the individual items for fundamental
technique/ methodology
Source: Table 3.14

Table 3.14 and figure 3.14 shows that the teachers who were rated as needing effort in

2003/04 in all the items of fundamental technique/methodology were rated as attaining in
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all these items in 2007. There was a significant difference between 2007 and 2003/04 in
all the evaluation items. There was a lot of improvement in fundamental technique/

methodology. This may be due to practice of ASEI/PDSI.

Table 3.15 and figure 3.15 show the comparison of mean scores on the individual items

on class management

Table 3.15 Comparison of mean scores of the teachers on the individual items on class management
(N=45)

Items mr1 | 012 | I3 | 14 |Overall
00304 |55 0x 05 |08 | 06
2007 |55 o o6 T os 107 [0
4.0
002003/04 E2007
30

22

Mean score
[\®)
()
T

1.0 09 0.9

0.0

nr1 2 13 114 Overall

Figure 3.15 Comparison of mean scores of the teachers on the individual items on class management.
Source: table 3.15

From table 3.15 and figure 3.15 the teachers who were rated as needing effort in 2003/04
in all the items of class management were rated as attaining in all these items in 2007.
There was a significant difference between 2007 and 2003/04 in all the items. There was

considerable improvement in class management, which involved Distribution of time,
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class control, use of students’ ideas/opinions and evaluation of the lesson by the teacher.

This may be due to practice of ASEI/PDSI.

The mean scores for teachers are significantly higher in 2007 than in 2003/04 evaluated
by the two instruments. These clearly indicate that the quality of teaching is improved by
practicing ASEI/PDSI based teaching methodology. The teachers have undergone three
to four cycles of SMASSE INSET. These findings are indicators that SMASSE INSET

has had impact on classroom practices as far as teachers in Kenya are concerned.
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3.4 Comparison of quality of students’ participation in lessons
The third objective was to make a comparison of the students’ participation in lessons
taught by teachers in 2003/04 and in 2007. The participation was in three categories,

namely: process skills, affective aspect and communication skills.

Table 3.16 and figure 3.16 shows mean scores for students’ participation in lessons taught

by teachers in 2003/04 and the same teachers after training in 2007.

Table 3.16 Comparison of mean scores on quality of students’ participation in lesson

Category Process skills | Affective aspect | Communication skills | Overall
2003/04 | Mean 19 22 1.8 2.0
N=1628 | SD 14 1.5 1.5 0.8
2007 Mean 2.5 2.7 2.0 2.5
N=1768 | SD 1.3 1.4 1.5 0.7
4.0
| 02003/04 ®2007 |
35 -
30 r
2.7
2.5 2.5
25
" 22
g 2.0 2.0
=20 | 1.9 1.8
-
1.5
1.0
05
0.0
PROCESS SKILLS AFFECTIVE ASPECT COMMUNICATION SKILLS Overall Mean

Aspects of student participation

Figure 3.16 Comparison of mean scores on quality of students’ participation in lesson
Source: table 3.16

The overall mean scores in table 3.16 and figure 3.16 show that students’ participations in
the lessons, through process skills, affective aspect and communication skills were rated
as attaining in both 2003/04 and in 2007. However there was a significant difference
between 2007 and 2003/04 in all the aspects. There was improvement in 2007. This may
be perhaps due to SMASSE INSET which emphasizes student centeredness in teaching.
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Process Skills
Table 3.17 and figure 3.17 show the comparison of mean scores on quality of students’

participation in lesson through process skills in 2003/04 and 2007.

Table 3.17 Comparison of mean scores on quality of students’ participation in lesson through process
skills

Item 1 2 3 4 5 6 Overall
2003/04 Mean 1.6 1.6 22 2.1 1.8 2.1 1.9
N=1628 SD 1.3 14 14 15 14 14 1.4
2007 Mean 2.3 23 29 2.8 24 2.6 2.5
N=1768 SD 1.2 13 12 13 13 1.3 1.3
40
| 02003/04  E2007 |
L
300r 29 28
26 25
25 23 23 24 ‘
22
2 2.1 21
; 20 L I8 1.9
s 16 16
15
10
05 |
0.0
1 2 3 4 5 6 Overall Mean

Items of Process skills

Figure 3.17 Comparison of mean scores on quality of students’ participation in lesson through process skills
Source: Table 3.17

From table 3.17 and figure 3.17, participation through all items of process skills in
2003/04 and 2007 was rated as attaining the expected standard. Participation through
making observations/taking measurements (Item 3) and recording observations and
measurements/data (Item 4) was attaining to a higher extent in 2007 compared to 2003/04.
In all the items, there was a significant difference between 2007 and 2003/04 with
marked improvement in 2007. This may be attributed to the SMASSE INSET which lays
much emphasis on student learning activities which was transferred to the classrooms by

teachers.
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Affective Aspect

Table 3.18 and figure 3.18 show the comparison of mean scores on quality of students’

participation in lesson through Affective aspect in 2003/04 and 2007.

Table 3.18 Comparison of mean scores on quality of students’ participation in lesson through
affective aspect

Item 7 8 9 10 11 12 Overall
2003/04 Mean 24 1.7 2.0 2.8 2.5 2.0 2.2
N=1628 SD 1.5 14 1.5 13 14 1.5 1.5
2007 Mean 29 23 2.5 30 30 2.2 2.7
N=1768 SD 1.3 14 14 1.2 1.2 1.5 1.4
4.0
[02003/04 E2007
35
3.0 3.0
301 29 28 -
2.5 25
25 . 23
. 2.2 2.2
g 20 2.0
E 20
g 17
1.5
1.0
0.5
0.0
7 8 9 10 11 12 Overall Mean

Items of Affective aspect

Figure 3.18 Comparison of mean scores on quality of student’s participation in lesson through
affective aspect
Source: Table 3.18

From table 3.18 and figure 3.18, participation through all items of the affective aspect
was attaining in 2003/04 and 2007. There was significant improvement in participation
through all items of affective aspect between 2003/04 and 2007 with 2007 being higher.
This improvement could be probably due to teachers undergoing training in SMASSE
INSET which emphasized the creation of more learning opportunities for the learners to

take responsibility for their learning.
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Communication Skills
Table 3.19 and figure 3.19 show the comparison of mean scores on quality of students’

participation in lesson through Communication skills in 2003/04 and 2007.

Figure 3.19 Mean scores on quality of students’ participation in lesson through Communication kills

Item 13 14 15 16 Overall
2003/04 Mean 1.2 1.7 2.4 1.8 1.8
N=1628 SD 1.4 14 1.3 1.5 1.5
2007 Mean 1.3 2.0 2.6 2.3 2.0
N=1768 SD 1.4 14 14 14 1.5
4.0
| 02003/04  E2007
35
30
25 24
g 2.0
g 20 1.8
g 1.7
15 13
1.2
1.0
0.5
0.0

13 14 15 16 Overall Mean

Items of Communication skills

Figure 3.19 Mean scores on quality of students’ participation in lesson through Communication kills
Source: Table 3.19

From table 3.19 and figure 3.19, participation through all items of communication skills
were attaining in 2003/04 and in 2007 except item 13 (asking questions) which was still
at needing effort in 2007. There was improvement in all aspects of communication skills.
There was a significant difference between 2007 and 2003/04 in item 14, 15 and 16. this
improvement may be due to increased classroom interaction as a result of practice of

ASEI/PDSI during the lessons.
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CHAPTER FOUR
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

4.1 Introduction
This chapter presents a summary of the findings of the survey, conclusions drawn and
recommendations made by the observers based on the findings. The chapter is divided

into three sections: summary, conclusions and recommendations.

4.2 Summary

4.2.1 Practice of ASEI/PDSI

The first objective was to find out the extent to which teachers practice ASEI/PDSI based
teaching methodology.

The teachers are practicing ASEI/PDSI but at a lower attaining level. The Student aspect
in ASEI/PDSI has scored the least 2.0 indicating that teachers need to improve on aspect
of student centeredness. The teachers should encourage learners to give their prior
experiences and explain their ideas related to the lesson content. Encourage students to
give their own hypothesis/prediction, observation and to verify them and explain how
they differ with those of the others.

The work plan should take into account student’s background such as learning

difficulties their need /interest /misconception.

4.2.2 Comparison of district trainers and teachers in the practice of ASEI/PDSI and
the quality of teaching in 2007 and 2003.

The second objective was to make comparison of classroom practices of the teachers in
2007 with the classroom practices of the same teachers in 2003/04.

Findings on the second objective clearly indicate that the mean scores for teachers are
significantly higher in 2007 than in 2003/04 as evaluated using the two instruments.
These clearly indicate that the quality of teaching has improved by practicing ASEI/PDSI
based teaching methodology. The teachers have undergone three to four cycles of
SMASSE INSET. These findings are indicators that SMASSE INSET has had impact on

classroom practices as far as teachers in Kenya are concerned.
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4.2.2 Comparison of students’ participation

The third objective was to make comparison of the students’ participation in lessons
taught by teachers in 2003/04 and in 2007.

Findings show that there has been an improvement in participation through process skills,
affective aspect and communication skills in 2007. This is an indication that SMASSE
INSET has had impact on quality of students’ participation in lessons through
encouraging the practice of ASEI/PDSI approach. There is need for further enhancement

of student articipation through communication skills.

4.3 CONCLUSIONS

e SMASSE INSET has made noticeable impact in the classroom practices of teachers
in Kenya as far as inclusion of ASEI/PDSI based teaching methodology is
concerned.

e The inclusion of ASEI principles and PDSI approach in lessons by teachers and the
quality of teaching in Kenya is much higher in 2007 compared to 2003/04.

e Teachers in Kenya are practicing ASEI/PDSI approach but to a low extent.

e The quality of students’ participation in lessons was higher in 2007 than in 2003/04.

4.4 RECOMMENDATIONS

The survey team recommends that:
e There is need for further enhancement of practice of ASEI/PDSI through SMASSE

INSET.

e The quality of learning activities should be improved to enhance thinking ability.
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APPENDICES

Appendix 1-1
ASEI/PDSI Checklist
ASETL Activity focused, Student centred learming, Experiments, Improvisation
PDSI: Plan, Do, See, Improve
Country.........coevenen.. School. .....cvveiie Subject. . .cc.vvieieen
TOPIC/SUDIOPIC. . .. . ettt et ettt et e et e et e et e e e e et e e e e e e e e e ae e
Teacher ME,MS. ... dODSEIVET. L e
Class......ccccevveennnne Numberofstudents............... Date...................eenee.
Please evaluate each of the following aspects ofthe lesson on the scale 0 —4
(0-not at all, 1-a little, 2-fairly adequately, 3-adequately, 4-a great deal).
0
P1 The work plan took into account students’ backgrounds such as leaming difficulties, their
needs/interests/misconceptions, growth of experimental skills and previous experience in
relation to the topic
P2 The work plan was appropriate and realistic in the light of the lesson content and students’
abilities/skills/interest
P3 Teacher prepared appropriate and adequate materials for students’ use
Do (teach) | Introduction
D1 Introduction incorporated previous knowledge/skills/everyday experience and linked them to
the new topic
D2 Introduction was clear on what the teacher wanted the students to leam
D3 Introduction was stimulating enough to arouse the interest and curiosity of the students
Development
D4 Lesson encouraged students to express their prior experiences and explain their ideas related to
the content
D5 Lesson encouraged students to give their own hypotheses/predictions and helped to discuss
how they differed from those held by others and to verify them through experiments, facts, etc.
D6 Lesson encouraged students to give their own observations/results in the experiment and to
discuss how they differed from those of others
D7 Lesson facilitated process skills such as observing, measuring, identifying variables planning
experiments, efc.
D8 Teacher dealt with students’ questions, misconceptions and reinforced leaming at each step
D9 The lesson encouraged active participation of students as much as possible in the main teaching
steps
Conclusion
D10 Lesson encouraged students to draw conclusions
D11 Teacher summarized the lesson and gave follow-up activities
D12 The lesson assisted to view the content in relation to what they come across in the society
D13 Teacher checked the accuracy correctness depth and appropriateness of the content through
question and answer techniques
Class management
D14 Teacher organized and conducted lesson taking into account the individual differences in
student capability
Instructional materials/media
D15 Teacher made effective use of the teaching/leaming materials and media ‘
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See (Evaluate)

S1 Teacher supervised class work
S2 Teacher was attentive to the needs of students — low ability and high academic ability
S3 Teacher kept eye contacton students to monitor their feelings
4 Teacher invited questions from students
S5 Teacher asked questions to check quality of understanding
Improve
Iml Teacher rephrased question or instructional statements as necessary
Im2 Teacher interjected rightly and called to attention inattentive students
Im3 Teacher gave further guidance to students on lesson activity(ies)
Im4 Teacher made appropriate adjustments in the conduct of the lesson
ASEI 0O-not atall, 1-a little, 2-fairly adequately, 3-adequately, 4-a great deal)
Activity The lesson was activity-focused:
Evidence

a)  Practical work was conducted.

b) Appropriate tasks for discussion were given
Student The lesson was student-centred:
involvement Evidence

a)  Students were effectively encouraged to give their prior experiences and
explain their ideas related to the content.

b) Students were effectively encouraged to give their own hypotheses/predictions
and helped to discuss how they differed fiom those held by others and to verify
them through experiments, facts, etc.

¢) Students were effectively encouraged to give their own observations/ results in
the practical work and to discuss how they differed fiom those of others.

d) Students were encouraged to evaluate lesson

Experiment The practical work helped to achieve the objective(s) of the lesson
effectiveness Evidence:

a)  Students were able to solve related problems.

b)  Students were able to make deductions from the practical work.

©) Students were able to verify hypotheses/ predictions.

Improvisation Improvisation was practiced during the lesson:

Evidence:
a) Modified/simplified experiment(s), small scale experiments were done
b)  Utilization of available materials in students’ immediate environment
¢) Teacher produced and orutilized improvised equipment
d) Students were able to use improvised materials effectively.
e) Students’ participation was enhanced/ increased.
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Appendix 1-2

Country.........covvenen.. School. .....cvveiiiie Subject. . .c.vvieieen
TOPIC/SUDIOPIC. . .. . ot ettt ettt ettt e et et et et et e e e et e e e e e e e e e e e e ee e e ea
Teacher ME,MS. ..o dODSEIVET. L e
Class.......ccooeevunens Number of students................ Date..............cooiiiiiiiinn

ASEI/PDSI Checklist
ASETL: Activity focused, Student centred learming, Experiments, Improvisation
PDSI: Plan, Do, See, Improve

Please evaluate each of the following aspects ofthe lesson on the scale 0 —4
(0-not at all, 1-a little, 2-fairly adequately, 3-adequately, 4-a great deal).

0

P1 The work plan took into account students’ backgrounds such as leaming difficulties, their
needs/interests/misconceptions, growth of experimental skills and previous experience in
relation to the topic

P2 The work plan was appropriate and realistic in the light of the lesson content and students’
abilities/skills/interest

P3 Teacher prepared appropriate and adequate materials for students’ use

Do (teach) | Introduction

D1 Introduction incorporated previous knowledge/skills/everyday experience and linked them to
the new topic

D2 Introduction was clear on what the teacher wanted the students to leam

D3 Introduction was stimulating enough to arouse the interest and curiosity of the students
Development

D4 Lesson encouraged students to express their prior experiences and explain their ideas related to
the content

D5 Lesson encouraged students to give their own hypotheses/predictions and helped to discuss
how they differed from those held by others and to verify them through experiments, facts, etc.

D6 Lesson encouraged students to give their own observations/results in the experiment and to
discuss how they differed from those of others

D7 Lesson facilitated process skills such as observing, measuring, identifying variables planning
experiments, efc.

D8 Teacher dealt with students’ questions, misconceptions and reinforced leaming at each step

D9 The lesson encouraged active participation of students as much as possible in the main teaching
steps
Conclusion

D10 Lesson encouraged students to draw conclusions

D11 Teacher summarized the lesson and gave follow-up activities

D12 The lesson assisted to view the content in relation to what they come across in the society

D13 Teacher checked the accuracy correctness depth and appropriateness of the content through
question and answer techniques
Class management

D14 Teacher organized and conducted lesson taking into account the individual differences in
student capability
Instructional materials/media

D15 Teacher made effective use of the teaching/leaming materials and media |
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See (evaluate)

S1

The lesson was activity-focused :

Reasons

a)  students were involved in demonstrations and or class experiments

b) students were involved in activities other than experiments like making models games
etc

¢) students were involved in drills, exercises etc.

S2

The lesson was student-centered :

Reasons:

a) Students were encouraged to give their prior experiences and explain their ideas related to
the content

b) Students were encouraged to give their own hypotheses/predictions and helped to discuss
how they differed from those held by others and to verify them through experiments, facts, efc.
¢) Students were encouraged to give their own observations/results in the experiment and to
discuss how they differed from those of others

S3

The experiment(s) helped to achieve the objective(s) of the lesson

Aims of the experiment(s)

a) Stimulating and sustaining students’ interest in the lesson and enhancing their
understanding of scientific concepts

b) Verifying students’ hypotheses/predictions

¢) Solving problems

Other reasons:

Improvisation was practiced during the lesson:

Reasons
a) modified/simplified experiment(s), small scale experiments were
done
b) teacher utilized available materials in the students’ immediate environment to raise
interest and curiosity
c) teacher produced and/or utilized improvised equipment

Improve

Areas to be improved upon
Please evaluate the following aspects on a scale of 0-4
(0-strongly agree; 1-agree; 2- neutral; 3-disagree; 4-strongly disagree)

M1

Lesson would be better if it could be more activity -focused

Lesson would be better if it was more student-centered

Lesson would be better if it could have more effective experiments

Experiments would be better (more interesting, more cost-effective, etc) if there was more
improvisation
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Appendix 1-3

Lesson Observation Instrument
Country.........coeeveeee. SChOOL v SUDJECE e
Teacher ME,MS. ... ODSEIVET . e
Class...................... Numberofstudents............... Date........................

Please indicate your assessment of the following aspects of the lesson by placing a tick in the appropriate box on the
rating scale

(Rating scale: 0-poor; 1-fair; 2-satisfactory; 3-good; 4-very good)

L. Teaching procedure Rating scale

0 |1 |12 [3 |4

Clarityffeasibility of lesson objectives
Stated in simple and clear language
Stated in terms of what leamers are expected to achieve
e) Achievable within stipulated time

2. Appropriateness of lesson in terms of:

1) Introduction

Helps leamers to focus on content of lesson

Stimulating

Makes reference to previous lessons, everyday experience

ii) Content

Related to leamers’ previous experience

Geared to level of leamers

Stimulus variation (use of a variety of techniques) apparent in handling of content
Teacher well versed in content

iii) Gender
Examples free of gender bias
Questions distributed evenly
Motivational cues free of gender bias

iv) Language

e  Voice well projected

o  Language appropriate to the level of learers

o  Teacherdefines and explains difficult terms

o  Friendly in terms of communication with leamers
o Instructions given clearly and unambiguously

3. Emphasis on main concept
o Explanation and elaboration on main concept
o Use ofappropriate and familiar examples to illustrate main concept

4 L esson consolidation/summary
o Recapitulation of main points
o Reference to main concept,
o Sufficient time for leamers to ask questions seek clarification
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5. Achievement of set objectives
Is apparent in:

o Activities

o Teachers questions

o Students’ questions

o Students’ answers

o Level ofenthusiasm

1L Fundamental Technique/ methodology Rating scale

1.Student involvement through questioning and discussion
o Did the teacher ask questions?
o Did students ask questions?
o Were the leamers involved in discussions?

2.Student involvement in hands-on/minds-on activities
o Were leamers meaningfully engaged in leaming activities?
o Were the activities planned to arouse and sustain interest?

3.Appropriateness of demonstrations, teaching aids and improvised materials
o Materials, demonstrations appropriate for the purpose
o Evidence of improvisation and economy in use of materials

4. Appropriateness of teacher's attitude and expression
o Did the teacher appear to be enjoying the teaching?
o Was the teacher sympathetic to the needs and problems of'the learers?
o Did the teacher exercise patience with the leamers?

IIl. Management

1. Distribution of tme
Was the time appropriately distributed
o Inthe work plan?
o Inthe execution of the lesson?

2. Class control
o Did the teacher ensure that all students were engaged in relevant leaming
activities?
o Did the teacher handle disruptive behaviour appropriately?

3. Use of students’ opinions/ideas
o Did the teacher actively solicit students’ ideas on content being taught?
o Did the teacher relate students’ ideas to the content being taught?
o Did the teacher discuss and correct students’ misconceptions?

4. Evaluation of the lesson by the teacher
o Was evaluation incorporated in the plan?
o Did the teacher actually evaluate the lesson?
o Did the teacher indicate measures to be taken to improve future
planning/execution?

Additional comments
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Appendix 14
SMASSE PROJECT

QUESTIONNAIRE FOR EXTENT OF STUDENT PARTICIPATION INLESSON
Theaim ofthe SMASSE Projectis to improve the quality ofteaching and leaming of mathematics and science in secondary schools.
This questionnaire will be used to obtain information on the quality of participation in this lesson. The information will be treated with
confidence and will be used solely for the purpose of strengthening science and mathematics education. Please give your honest
1esponse.
The following statements refer to your participation in the lesson that has justended.
Read each statement careflilly and evaluate your level of participation by writing a number in your ANSWER SHEET

corresponding to your situation.

Keytolevel of participation: EXAMPLE
no participation [0] 13. Asking question
minimal participation 1] Youroption is 2 (Average participation)
average participaion 2]
above averageparticipation  [3] Wiite 2 in youranswer sheet at below No. 13

maximumparticipation [4]
To whatextentdid you participate in each of the following during the lesson?

IPROCESSSKILLS

1. Suggesting possible outcomes/results an experment/activity [0T1121314]
2. Suggestinghow to carry outan experiment/activity [OT1121314]
3. Makingobservations/taking measurement [OT 11213114
4.  Recording observations/measurements/data [OT1]213]4]
5. Analyzing observations/measurements/data [OT1]213]4]
6.  Discussingresults of the practical activities and drawing conclusion (0111213]4]
IAFFECTIVE ASPECT|

7. Exercising care and ensuring safety of yourselfand others during lesson activity [OT1121314]
8. Encouragingother students to make and record observations [0T1121314]
9. Helping the group to remain attentive on lesson activity [0T11213]4]
10. Exercisingpatience in making observations, listening, explaning an ideaetc [OT1121314]
11. Makinghonest record of your observations and calculations [0T11213]4]
12. Accepting criticism fiom the teacheror fiom other students [OT1121314]
(COMMUNICATIONSKILLS

13. Asking question [OT1]213]4]
14. Seeking clarification on areas notunderstood [OT1]213]4]
15.  Answering questions posed by the teacher [OT1]213]4]
16. Offeringexplanations to others [OT1]213]4]
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Appendix 2 t-test results for ASEI/PDSI checklist , Lesson Observation Instrument and
Student Participation Questionnaire

ASEI/PDSI checklist ASEI/PDSI checklist ~ Lesson Observation Instrumen
Plan 0.0000 * P1 0.0000 * 1 0.0000 *
Do 0.0000 * P2 0.0000 * 2i) 0.0000 *
Introduction 0.0000 * P3 0.0000 * 2ii) 0.0000 *
Development 0.0000 * D1 0.0000 * 2iii) 0.0000 *
Conclusion 0.0000 * D2 0.0000 * 2iv) 0.0000 *
Class Management 0.0000 * D3 0.0000 * 3 0.0000 *
Instructional Material 0.0000 * D4 0.0000 * 4 0.0000 *
See 0.0000 * D5 0.0000 * 5 0.0000 *
Improve 0.0000 * D6 0.0000 * 111 0.0000 *
Activity 0.0000 * D7 0.0000 * 112 0.0000 *
Student 0.0000 * D8 0.0000 * 113 0.0000 *
Experiment 0.0000 * D9 0.0000 * 114 0.0000 *
Improvisation 0.0000 * D10 0.0000 * 111 1 0.0000 *
Overall mean 0.0000 * D11 0.0000 * 111 2 0.0000 *
D12 0.0000 * 111 3 0.0000 *
Lesson Observation Instrument D13 0.0000 * 11 4 0.0000 *
1. Teaching Procedure 0.0000 * D14 0.0000 *
1I. Fundamental Technique 0.0000 * D15 0.0000 * Student Participation
1II. Management 0.0000 * S1 0.0000 * 1 0.0000 *
Overall mean 0.0000 * S2 0.0000 * 2 0.0000 *
S3 0.0000 * 3 0.0000 *
Student Participation S4 0.0000 * 4 0.0000 *
Process skills 0.0000 * S5 0.0000 * 5 0.0000 *
Affective Aspect 0.0000 * IM1 0.0000 * 6 0.0000 *
Communication skills 0.0011 * M2 0.0000 * 7 0.0000 *
Overall mean 0.0000 * M3 0.0000 * 8 0.0000 *
M4 0.0000 * 9 0.0000 *
A 0.0000 * 10 0.0000 *
S 0.0000 * 11 0.0000 *
E 0.0000 * 12 0.0001 *
1 0.0000 * 13 0.1935
14 0.0000 *
15 0.0000 *
* Indicate items with significant difference p<0.05 level 16 0.0000 *
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WTER 9. SMASE-WECSA 2RS¥ S BIREBEMRMERE X

WECSA * UN—EBRE~DEMEZERE

EIUN%L  Total 20

TER &R

Niger 1 (SMASSE Project Oct.06-)
Burkina Faso 2,3 (SMASSE Project will start)
Ethiopia 4 (No Project)
Nigeria 5-8 (SMASE Project Primary Sep.06-)
Zambia 9-11 (SMASTE Project Oct.05-)
Ghana 12 (No Project)
Sierra Leone  13-14 (No Project)
Malawi 15-19 (SMASSE Project Oct.04-)
Zanzibar 20 (No Project)
Q | Qcontent Answer
1 | activities done Yes(19), No(0)
2 | FU activity (TCTP) ASEI WS(14), Practices ASEI(11), Teacher Training(15), Report
to MoE(20), Teachers’ network (6), Duplicate(4),0ther(5)
3 | FU activity WS(12), Report to MoE(16), Teachers’ network(3), Duplicate(2),
(conference) Other(1)
5 | ASEI practice in TTI Practiced Well(2), Little (13), Not alt all(5)
6 | Improvement of Improved Significantly(8), Slightly(8), Not at all(2)
teachers’ capacity (After TCTP)
7 | Improvement of Improved Significantly(9), Slightly(7), Not at all(2)
teachers’ methodology  (After
TCTP)
8 | Students’  participation  (After | Improved Significantly(3), Slightly(10), Not at all(3)
TCTP)
9 | Teachers’ practice (After TCTP) Practiced Well(9), Little(6), Not at all(2)
10 | M&S Policy Yes(11), No(9) :Nigerian answered No, however, it seems Yes.
11 | Continuous participation to TCTP | Yes(19), No(0)
12 | Supportive policy framework Yes(17), No(2)
17 | Technical Advice of WECSA Appropriate(18), Sometimes Inappropriate(0), Inappropriate(0)
18 | Management structure of WECSA | Appropriate(8), Sometimes Inappropriate(7), Inappropriate(0)
27 | To continue WECSA activities Yes in all acvtivities(17), Yes to a certain extent (2)
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Date

Day

Activities

1 2 Sep.

Sun |Arrival in Nairobi

Meeting with JICA Kenya and JICA Experts

2 3 Sep.

Mon |Visit CEMASTEA

Observation of SMASSE National INSET Centre
Meeting with CEMASTEA National Staff
Interview to Mrs. Lelei, Acting Director, CEMASTEA

Interview to Subject Administrators & Academic Staff

3 4 Sep.

Tue |Meeting/Interview with MOE

Visit CEMASTEA

Interview to DfID

Visit CEMASTEA

Interview to JICA Long-term Experts

4 5 Sep.

Wed |Move to Kisumu

Visit to District Education Office, Kisumu District
- Interview with District Planning Committee
Visit to Kisumu Day Girls High school (District INSET Centre)
- Interview with the Principal, District Trainers and science teachers
Visit to District Education Office, Nyando District
- Interview with District Planning Committee
Visit to Ahero Girl’s High School (District INSET Centre)

- Interview with the Principal, District Trainers and science teachers

5 6 Sep.

Thu |Visit to District Education Office, Kericho District

- Interview with District Planning Committee
Visit to Moi Tea Girls High School (District INSET Centre)

- Interview with the Principal, District Trainers and science teachers
Visit to Naivasha Girls High School (District INSET Centre)

- Interview with the DEO, Principal, District Trainers and science teachers
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6 7 Sep. Fri  |Visit to CEMASTEA
-Interview to CEMASTEA Academic Staff
-Interview to JICA Long-term Experts
7 8 Sep. Sat |Documentation of data
8 9 Sep. Sun |Writing a draft of Minutes of Meeting (M/M)
9 10 Sep. Mon |Internal Meeting, Discussion with CEMASTEA
10 11 sep. Tue |Meeting with Resident Representative, JICA Kenya Office
Discussion with CEMASTEA, Joint Coordinating Committee
11 12 Sep. Wed |Revising the draft of M/M
12 13 Sep. Thu |Revising the draft of M/M
13 14 Sep. Fri |Signing of M/M, Reporting to Embassy of Japan and JICA Kenya Office
14 15 Sep. Sat |Departure from Nairobi
-

Ministry of Education

Prof. Karega Mutahi
Mr. David Siele
Mrs. Miriam Mwirotsi

Dr. Samuel Katia

Mrs. Margaret N. Mbae
Mr. Kala Ikutu
Mrs. Beatrice M. Adu

Mr. M.M. Mwindipembe
Mr. GM. Cherongis

Mr. Patrick O. Nyagosia
Mr. M.S. Twahir

Mr. Peter M. Macharia
Mr. Kenneth K. Misoi
Mr. Kariuki Muni

Mr. C.O. Khamira

Mr. Robert M. Omosa
Mr. George Ogodo

Mr. David Killowzi

Permanent Secreatry
Director, Higher Education
Director, Policy and Planning

Chairman, Board of Governors, CEMASTEA

SDS (S), Teachers Service Commission
Deputy Director of Quality Assurance and Standards
Provincial Director of Education, Eastern Province

Provincial Director of Education, North Eastern Province
Provincial Director of Education, Nyanza Province
Provincial Director of Education, Western Province
Provincial director of Education, Nairobi Province
Provincial Director of Education, Rift Valley Province
Provincial Director of Education, Central Province

Senior Assistant Director of Education, Directorate of Higher
Education

Senior Assistant Director of Education, Directorate of Higher
Education

Senior Education Officer, Directorate of Higher Education
Office of Provincial Director of Education, Nairobi Province

Kenya Secondary Schools Heads’ Association
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Mrs. Emma Odondo
Mrs. Francis Wnjabe

Kenya Secondary Schools Heads’ Association
Kenya Institute of Education

Ministry of Science and Technology

Mr. A.A. Rateng Director of Technical Education

Japanese Final Evaluation Team

Mr. Katsuhiko Kamiya
Mr. Atsushi Matachi
Mr. Tatsuhiro Mitamura
Ms. Yoko Takimoto

Embassy of Japan
Mr. Masahiro Omura
Ms. Ai Imai

JICA Kenya Office
Mr. Yoshiaki Kano
Mr. Kazuhiko Tokuhashi
Mr. Kensuke Miyagi
Mr. Samuel K. Kibe

The Project Team
Ms. Peula J. Lelei
Mr. Michael M. Waititu
Mr. Kithaka Njogu
Mr. Patrick A. Kogolla
Ms. Kariuki Mary W
Mr. Takahiko Sugiyama
Mr. Keiichi Naganuma
Ms. Hazuki Uchiyama
Mr. Hiromasa Hattori

Leader

Education Evaluation
Cooperation Evaluation
Evaluation Analysis

Minister
Researcher/Adviser

Resident Representative

Deputy Resident Represeitative
Assistant Resident Representative
Consultant (Education)

Head, SMASSE National INSET Centre

Subject Administrator, Physics and M&E Task Force
Subject Administrator, Mathematics

Subject Administrator, Chemistry

Academic Head, Biology

Chief Advisor

Project Coordinator

Japanese Expert, Science Education

Japanese Expert , Education Evaluation
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wTEHR 1 2. The Impact of SMASSE Project and Other Initiatives on the Performance
in Mathematics and Science Subjects at KCSE Level” Kenya National Examinations
Council (13 June 2006)
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Page 2 of 15

1.0 INTRODUCTION

In view of the importance of Mathematical and Science knowledge and thinking skills for
establishing a Nation's competitive advantage in an increasingly global economy,
cducation § ystems in many countries including Kenya continue to be concerned about
their s tudents’ p erformance in e xaminations and c ontinue to s eek means o f improving
instructions in these key subjects to development (Wagemaker, 2002).

As Kenya therefore prepares herself to industrialize by the year 2020, improvement in the
teaching and leamning of Mathematics and Sciences is imperative in order to have an
impact in enhancing the country’s chances of being an industrialized nation by the year

2020.

The dismal performance in Mathematics and Sciences that continues to be witnessed in
our examinations does not augur well for the attainment of this dream. It is inevitable
therefore, that intervention stratcgies continue to be put in place to enhance the teaching,
learning and hence performance in these subjects.

The poor performance in Mathematics and Science particularly in examination has been
an issue of concern. Many candidates seem to register for Mathematics and Science just
to fulfill the subject entry requirements and yet these subjects deal with practical issues
which people use or interact with in everyday life. They provide the doorway to a wider
range of careers than the other disciplines which provide good opportunities for job
placement in future. Such careers are highly marketable and should thereforc be a
motivating factor for students to perform well. Unfortunately this has not been the case.

Awvailable evidence with regpect to candidates’ performance in Mathematics and Science
seems to indicate that, performance drops at secondary school level when compared to
that of primary school level.

I wish to nse the performance of the KCPE performance of 2001 and that of 2005 KCSE
to exemplify this point. I have decided to use this cohort because those candidates that
-took KCPE in 2001 and joined secondary schools are the ones that took the 2005 KCSE

examination,

TAELE 1; 2001 KCPE CANDIDATES MEAN FERFORMANCE TN MATHEMATICS & SCIENCE

Overall 514,350
Male 264,744
Female 249,606
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TABLE 2: THE 2003 KCSE CANDIDATES % MEAN PERFORMANCE IN

MATHEMATICS & SCIENCE

121 Maths ' Overall 258,707 15.96
Mals 140,009 18.49

Female 118,698 12.97

231 Biology Overall 234,514 29.70
' Male 121,071 32.01
Female 113,443 _ 27.24

232 Physics Overall 69,355 3513
Male 50,087 35.99

Female 19,355 3290

233 Cheristry Overall 253,025 27.13
Male . 136,346 29.44

Female 116,679 24.54

1.1  From the performance information the following can be noted that the
overall performance changed as follows:

1.1.1  Mathematics from 52% in 2001 to 15.96% in 2005

1.2.2  Biology from 57% in 2001 to 29.70% in 2005
Science at

1.1.3  Physics from 57% in 2001 to 35.13% in 2005 primary
' school

114 Chemistry from 57% in 2001 to 27.18% in 2003
This raises several fundamental questions,

1.2 What are the faciors that contribute to drop in performance in Mathematics
and Sciences as the students progress in the academic ladder?

1.3 What intervention strategics are necessary to address this decline in
performance?

Although performance in Science and Mathematics continues to be poor, it is
important to note that it is also in these subjects where we get the quality
performance. This implies that the potential for excellent performance in those
subjects is there and needs to be exploited properly. Table 3 below exemplifies
this point with respect to those candidates who scored straight A’s and E’s in
critical subjects of KCSE in 2005,
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GRADE COUNTS FOR A AND E CRITICAL SUBJECTS FOR 2005 KCSE
EXAMINATIONS

¥

FAAE Pk
1,434(0.55)

258707 554(0.2%)
102 Kiswahili 258,707 2,122(0.82%) 2,662(1.03%)
121 Mathematics 258,707 3,644(1.41%)%> 107,578(41.58%) e
231 Biology | 234,514 4,216(1.8%)8 > 11,445(4.88%) [~
232 Physics 69,355 | 3,062(441%) L>  2,806(4.1%) {£
233 Chemistry 253,025 7,116(2.81%) [ Ao 22,279(3.81%) -
311 History & Govt. 142,726 4,326(3.0%) | 4,440(3.1%)
312 Geography 106,134 1,435(1.35%) 2,362(2.2%)
313 CRE 119,800 4,332(3.6%) 454(0.38%)

Some of the factors that have been identified through rescarch to have a negative
impact on performance in Mathematics include the following:-

14
1.5
1.6
1.7
1.8
1.9
1.10
1,11
1.12

1.13
1.14
1.15
1.16
1.17
1.18

Teaching and learning conditions
Learner background

Gender

Learners age

Language of instruction

School attendance

Home learning support

Access to leamming information
Teacher related information mcluding:-

a) Gender

b) Training

c) Experience

d) Teaching style

e) Teachers work environment
J), Teacher qualification

g Teacher absenteeism etc
Teaching conditions

School facilities

School background

Gender of school head

School head qualification
School head experience

Ariging from these 1t is important to note that teacher and school related factors play a

key role.

Having said these, let me now tuen to the intervention strategies and imitiatives that have
been put in place to address the issue of perforrmance in Mathematics and Sciences in this

country.
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2.0

INTERVENTION STRATEGIES THAT HAVE BEEN PUT IN PLACE OVER THE PAST
DECADE TO IMPROVE QUALITY OF EDUCATION

2.1  Background

Over the past decade or so, the Kenya’s Education system cxperienced three
major challenges namely;

2.1.1 A drop mn the participation rates in education at both primary and
secondary levels. At primary level, the parlicipation rates
decreased to 76.9% while at secondary level participation rate
dropped to 26.5%.

2.1.2 An overloaded cumiculum which became a burden to the
children/students and teachérs as well. This has since been
reviewed scveral times to make it appropriate and manageable -
under the Master Plan on Education and Training ({MPET) 1597 —
2010

2.1.3 Lack of rescurces for enbancement of education. Most of the
schogls lacked basic facilities such as classrooms, desks,
textbooks, writing materials etc.

Over the years, the Ministty of Edncation has put in place several intervention
measures to alleviate the challenges mentioned above. Some of these strategics

are as outlined below:-
2.2  Government of Kenya (GOK) Textbooks Project

This project was started in 1921/1992 financial year and in.itial]y targeted ASAL
areas/districts but later covered most of the districts. The project mamly targeted

supply of text books 1n core subjects.

Other agencies which assisted GoK in this endevour included the Parents
Teachers Associations (PTA’s), Donors such as DFID (spread T & 1I) STEPS and
Non-Governmental Organizations (NGQ’s) and church organizations.

2.3  Strengthening of primary education in Kenya Phase 2(SPRED 2)

SPRED 2 was funded by the Britain’s Department for International Development
{DFID) whose main focus was to:-

231 Increase demand for and utilization of high quality primary
education,

¥:2.3.2 Improve the quality and cost effectiveness of teaching and learning
in priznary schools on equitable basis.
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#2.3.3  lmprove teaching and learning in the classroom.

2.3.4 Enhance corporation between primary schools and the
communities they served.

% 235 Improve the education management capacity at the schools and
MoE levels,

2.4 Forum for African Women Educationists (FAWE)

The forum for African Women Educationalists was bomn out of a meeting between
Donors to A frican E ducation (DAE) and A frican m inisters o f E ducation which
was held in Paris, France 199].

FAWE was registered as ag international NGO on 25 June 1993 in Nairobi with
its sceretariat based in Nairobi.

The main Agenda for FAWE is to address gender disparities in education and
examinations. Indeed, education in the region continues to display glaring gender
disparities in such areas as enrolment, retention and performance. Overall, girls
do not perform. as well as'boys, There is an even greater problem in Mathematics
and Science subjects where the performance of girls is poorer. Gender bias and
stercotypes by teachers, parents are largely to blame because they have disastrous
effects on the education and performance of girls in examinations.

25 Female Education in Mathematics and Sciences in Africa (FEMSA)

This was launched in 1998 and lasted for 3 years upto 2001. This phase.

had the following objectives:-

2.51 To implement pragmatic mtarvcntmns to solve problems identified
in phase 1 at macro and micro levels.

2.5.2 Influence npational policy development and decisions regarding
girls performance and participation in SMT subjects.

2.5.3 Sensitise studenis, teachers and parents on the difficulties and
constraints faced by girls in the study of SMT subjects.

254 To promote girle’ interest in Mathematice and Science based
careers.

2.6 Strengthening of Mathematics & Sciences in Secondary Education
(SMASSE) project

This bas been sponsored by the government of Japan through the Japan
International Co-operation Agency (JICA). Phase T lasted from 1998 to 2002
while the 3 phase was launched in 2003.

The overall goal of the project was and still is to enhance the capability of young
Kenyans in Mathematics and sciences. To achieve this goal, the project
empraised the following activities:
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2.6.1 In-service fraining (INSET) of serving teachers
2.6,2 Improving teachers’ subject competency
2.6.3 Imparting to the teachers techniques for:

a) Operation and maintenance of experimental equipment and

apparatus.
b) Development and production of tcaching materials

2.6.4 Enhancing teaching methods amongst mathematics and science
teachers.

2.6,5 SMASSE Phase 1

Nine districts were involved during Phase of this project. The main
activity during SMASSE phase T was the in-serving of mathematics and
science teachers with a view to improving their subject competency,
teaching techniques and use and maintenance of instructional materials.

To cohance ownership and sustainability of the process by the school
managemen and teachers, comprechensive sensitization of all the
participants and stakeholders on their specific roles was carried out.

At the cxpiry of SMASSE phase I, the project was rolted nationally. The
aims and objectives of the project remained the same.

2.6.6 The achievements of SMASSE Phases I and 11

Evaluation of achievements in an educational systern is a complex matter.
There are many benefits that remiain hidden and not obvious to a causal
observer. Positive changes in attitude of the key participants such as
pupils, teachers and education administrators towards mathematics and
sciences may not be easily measurable.

For purposes of thus paper, I will provide a one sided roview of the
achicvements of SMASSE with respect to candidates performance by
tracing the performance of the candidates at KCSE level before and afler

the inception of SMASSE.

Tables 3 to 12 gives the mean performance of candidates in mathematics
and sciences for the 9 initial districts,

The % mean performance has been selected for the last three years (2003
to 2005) as compared to 1998 when SMASSE was at its initial stages for
the purposes of assessing where we are with respect to performance in
Mathematics and Sciences.

T T NP7 NO L V5 e N T PO S E o 131 e A BT A
WS5E PROJECT ANG GTHER IN'TIATIVES DN THE FERFORMANICE IN MATREMATICS AND SCIENCE SUBJECTE AT KCSE TEVEL
O el _i BT R '.: EE

L .
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Table 3: MEAN KCSE MARKS iN MATHS & SCIENCES IN MURANG S, DISTRICT (204)
BY GENDER AND COMEBINED FOR 1998 & 2003 - 2005

el e T
e s Sk DS e N 1N Y
121 F 3452 3110 2606 | 30.13
Mathematics 3263 47.69 2373 | 40.15
L [6715 39.16 5069 | 34.82
231 1254 49.11 2379 | 3627 2468 | 4358
Biology 1140 54,62 1660 | 43.16 1851 | 48.62
ALL | 2354 51.73 4039 3910 4319 | 45.74
F 347 32.55 445 34.88 438 35.03
232 M | 765 38.37 68 | 39.52 805 | 4537
Physics ALL f 1112 36.55 1313 | 37.95 1383 1 41.72
233 F 1286 32.89 7596 | 3251 2559 | 34.72
Chemistry M 1437 40.05 2047 14011 2252 | 40.3¢
ALL | 2723 36.67 4643 | 35.86 4811 | 37.37

OBSERVATIONS

i)  Candidates performance improved for Physics and Chemistry generally

i)  Candidates Performance gencrally dropped for Mathematics and Biology

iii) Males performed much better compared to females in 121, 231, 232 and 233

iv)  There have been more girls taking Mathematics, Biology than boys while the boys
bave been more in Chemistry and Physics

Table 4;: MEAN KCSE MARKS IN MATIHS & SCIENCES IN MARAGUA DISTRICT (208) BY
GENDER AND COMBINED FOR 1998 & 2003 - 2005

T
e By

S R

Mathematics | M 2465 | 40,02 2591 | 37.594 2800 | 36.R2
ALL 4800 | 32.51 5056 | 30.61 5240 | 29.86
231 F 2120 | 33.41 2282 | 38.21 2199 | 33,53
Biology M 1827 | 41.95 2005 | 45.08 2075 | 42,82
ALL 3947 13736 4287 | 41.42 4274 | 38.04
F 330 27.02 325 30.71 352 37.41
232 M 995 38.85 977 41.77 1093 | 47.85
Physics ALL 1325 | 35.90 1302 §39.01 1445 | 45.30
233 F 2295 | 26.44 2406 | 29.28 2432 | 29.66
Chenustry M 2402 13717 2443 | 38.14 2755 1 40.31
ALL 4697 131,93 4845 | 33.74 5187 | 35.3z2
OBSERVATIONS

1)  Performance of both males and fermales in declined in all subjects except Physics

review
ii)  Males performed better than females over the period
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Table 5: MEAN KCSE MARKS IN MATHS & SCIENCES IN MAKUENT DISTRICT (307) BY
GENDER AND COMBINED YOR 1998 & 2003 -2005

Mathematios 717237 [ 44.25 3469 | 46.62 3910 | 4622 4767 | 39.83

731 F 367 | 42.88 3007 |42.44 3495 | 51.70 4207 | a1.11
Biology M | 264 |43.88 3008 | 45.76 3231 | 54.59 4094 | 47.08

%ﬁism M [ 172 [48.67 | 1039 |47.48 1318 | 50.93 1536 | 53.27
ATL [315 | 4726 | 1543 |47.89 | 1919 |51.00 | 2184 | 53,36
733 F | 348 |4994 | 3117 |37.84 | 3611 |39.10 [4369 | 3738

Chemistty ™" 262 [ 50.19 | 3294 | 42.02 | 3671 |42.99 | 4575 | 4220

OBSERVATIONS

i} Candidates performance improved in Mathematics, Biology and Physics but

dropped in Chemistry
il)  Males performed much better compared to females in all the subjects

iii) There were more boys than girls in all the subjects.

TABLE 6: MEAN KCSE MARKS ¥ MATHS & SCIENCES IN KANADO DISTRICT
(515) BY GENDER AND COMBINED FOR _1998 & 2003 - 2005

7T Mraginart B i T o]

: 3
121 F 510 16.95 792 2757 1017 | 26,90 1144 | 24,87
Mathematics | M 667 | 29.62 1031 | 37.14 1042 | 36.78 1277 [ 31.85
! | ALL { 1177 [24.13 1823 {3298 2059 13190 2421 | 28.56 _
231 F 275 28.97 732 1502 e6d | 44,06 1039 | 38.88
Bidlogy | M 344 | 4360 861 40,25 773 46,55 914 | 4421
ALL | 619 |37.10 1593 | 37.85 1737 14517 | 1953 | 41.38
¥ 86 1332 180 31.15 190 139.16 237 | 41.70
232 M 207 | 27.71 369 37.27 450 | 44.92 528 | 44.35
Physics ALL [ 293 {2349 54% | 3526 640 | 43.21 765 43,53
233 F [ 244 (2137 737 32.30 1007 | 35.19 1137 ) 34.96
Chemistry M 350 3200 956 3772 1002 | 4035 1264 | 3838
ALL | 594 | 2763 1693 | 35.36 Z00% | 317.76 2461 1 36.76
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OEBSERVATIONS
1)  More males than females sat for 121 232, 233
i)  Males performed much better than females in all subjects
%{n) The performance of both males and females improved sigmificantly in all the
subjects
TAELE 7: MEAN KCSE MARKS IN MATHS & SCIENCES IN KAKAMEGA DISTRICT

{603) BY GENDER & COMBINED FOR 1998 & 2003 - 2005

E“ SRR ‘?3;"‘3' & ﬁm’" RS : ¥ 5&0 :
121 F 3139 [2595 2326 30 26 | 2471 28.01 2862 23,32
Mathematics | M 3424 [39.05 | 2617 | 39.79 | 2943 38.92 13340 | 33.04

ALL | 6563 3279 | 4943 3531|5414 13394 |6202 |2856
231 F 2363 | 4548 | 2283 13727 12435 14659 |2816 |36.73
Biology (M 2529 (5443 (2498 [4299 2818 {5270 3202 [428]
ALL [ 4892 150,11 14781 [4026 | 5253 14987 6018 |39.97
E 531 2544 ] 326 42.09 {370 4397 {384 46.24
232 M 1192|3746 1832 4774 945 15137 | 1167 149.34
Physics ALL 1723 34.8% | 1158 46,15 1315 49.28 1551 43.58
233 F 2336 [ 2026 2288 13345 {2436 [35.56 | 2851 32.66
Chemistry M 2564 3551 |2556 | 4051 {2896 |42.09 | 3281 35.48
' ALL [4900 |3253 [4844 - [37.17 {5332 (35910 |6132 3631
OBSERVATIONS
i}  More males than fernales sat for 121, 231, 232 and 233
i)  Performance for both males and females has generally improved
iii) Males performed much better than females in 121, 231, 232 and 233
Table 8: MEeAN KCSE MARKS IN MATHS & SCIENCES IN LUGARI DISTRICT (607)

BY GENDER AND COMEBINED FOR 1998 & 2003 - 2005

121 . . . .
Mathematics | M 596 2587 | 819 3577 | 860 37.86 | 1011 32.55
ALL | 1250 2146 | 1685 3141 1817 3186 |2143 26.22
231 T 354 4538 | 855 40.07 ] 947 47.45 111% 36.96
Biology M 512 5283 (799 43.40 | 824 54.72 | 969 46.44
ALL | 1066 4895 | 1654 4168 | 1771 50.84 | 2088 41.36
F 94 3090 4152 41.04 | 171 44.55 (1177 41.06
232 M 143 39.97 | 246 42.94 | 261 5035 1311 20.35
Physics ALL | 237 36.37 398 4221 432 48.05 488 46.98
233 T 360 34.11 247 33.45 956 34.81 1131 32.08
Chemistry M 519 33.66 | 811 3770 | 854 42.55 | 1006 40.52
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ORSERVATIONS

i) More fernales than males sat for all these subjects
ii}  Males performed much better than females in all these subjects
>AL_ii:'l) Overall Performance improved in Mathematics and Physics

Table 91 MEAN KCSE MARKS IN MATHS & SCIENCES IN BUTERE/MUMIAS DHSTRICT (608)
BY GENDER & COMEINED FOR 1998 & 2003 - 2005

? : AT ,_._-: “m.l_‘,n" Y= : -..;fr-‘ L T 1”::-4}3: "lw $§, IE‘E{;“{ T,E"h%‘ 5‘? !t-;b
-Lf‘?:je:c':; ¥ ey & LIV x 'f’\ E 0y 4 1; \.\ﬂ' Er -u T \r;
S 4 X Yirl s P 4

SRl e S G S N R R e m&« A %&?
121 F 777 23.42 1113 33.91 1235 | 31.83 1428 | 26.87
Mathematics | M 1060 { 29.47 1305 | 41.55 1539 | 38.90 1752 [ 3535

ALL | 1837 |26.91 2418 | 38.03 2774 3576 .| 3180 [31.54
231 F 657 50.90 1100 | 43.82 1224 | 49.48 1409 | 39.40
Biology M B9) 53.35 1228 | 47.60 1470 | 54.65 1674 | 47.01
ALL ) 1547 | 52.31 2328 ] 45.82 2694 | 52.30 3083 | 43.53
F 160 38.06 190 48.54 207 48.99 270 14821

232 M 444 1 41.00 437 [ 47.20 503 5118 299 33.18
FPhysics ALL [ 604 | 40.22 627 | 47.6] 710 50.54 869 31.63
233 F 631 42.05 1076 | 38.87 1233 | 38.58 1418 | 37.72

Chemistty [M 1895 | 43.67 | 1269 | 4457 | 1514 |43.76 {1738 | 4524
ALL [ 1526 [ 43.00 | 2345 | 4196 | 2747 | 4145 | 3156 | 4186

QBSERVATIONS

1) More males than females sat for 121, 231, 232 and 233
i) Performance in 121 and 232 improved

Table 10: MEAN KCSE Makrks Ivn MATHS & SCIENCES TN Kisn CENTRAL DISTRICT 703 By
GENDER & COMEBINED ¥OR 1998 & 2002 — 2805

Mathematics | M 5606 3335 [ 4193 40.59 | 4533 38.05 | 5556 35.47

231 F 1205 42.59 | 2809 3506 | 3354 39.60 | 3746 314
Biology M [1849 | 5068 3674 14273 [3896 146.8]1 [4913 |41.26
ALL [ 3054 [47.49 | 6483 39.41 | 7250 43,47 | 8659 37.00

| F 21 25,14 | 264 3768 |232 38.68 1261 41.24

232 M 817 3471 [ 1345 46.00 | 1406 46.26 | 1731 5040
Physics ALL | 1028 3274 41609 44.64 | 1638 4519 | 1992 49.20
233 F 1162|2698 |27/3 | 2740 13396 |27.87 13805 |25.28
Chemistry |M 11917 | 3410 |3994 | 38.69 | 4404 |37.58 | 5496 | 38.30

"Z
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OBSERVATIONS

i)  More males than females sat for 121, 231, 232 and 233
if)  Males performed much better than fernales mn all these subjects

i)
Table 11:  MEAN KCSE MARKS IN MATHS & SCIENCES IN GUCHA DISTRICT (711)
BY GENDER & COMBINED FOR 1998 & 2002 — 2005

Perfortnance of both males and females improved in 121, 232 and 233

4 {; . '.." iz
Mathematics | M 3135 [33.90 4047 | 42.69 ARAS [ 41.72 5294 | 32.81
ALL | 5071 | 2830 6587 | 3557 7734 | 34.61 8720 | 27.01
231 F 534 37.93 2493 13445 2842 | 40.81 3340 | 29.84
Biology M 1167 | 47.14 3672 | 42.54 4289 | 50.67 4686 | 40.24
ALL | 1701 | 4425 6165 | 3927 7131 146,74 3026 | 3591 —
F 52 3032 227 36.98 241 34.62 263 37.15
232 M 371 40.58 1154 | 45.15 1347 | 4545 E381 | 45.33
Physics ALL | 423 39.32 1381 j 43.81 1588 | 43.80 1644 14402
233 ¥ 532 2654 2507 121.11 2871 | 28.3% 3412 | 24.60
Chemistry [M | 1204 | 34.44 3941 | 38.03 4684 | 38.61 5224 | 35.49
ALL | 1736 | 32.02 6448 | 33.78 7555 | 34.73 86306 | 31.18
OBSERVATIONS

i)  More males than fernales sat for 121, 231, 232 and 233
i)  Performance for both males and fermales 1n 121 and 231 dropped

iii) Males performed much better than females in 121, 231, 232 and 233
Hiv) Performance for females and males improved in Physics (232)
TABLE12:  IMPROVEMENT INDEX FOR THE 9 DISTRICTS WITH RESPECT TO
2005 KCSE EXAMINATION RESULTS AND CANDIDATURE

HEgar R D A : v EA REIR, it L 1
1 |204: Muorang’a | 121: Mathematics -6.39 -1306
{1996) 231: Biology . ~12.23 +2029
232: Physics +10.19 +336
233: Chemistty +1.56 +2560
2 |'208: Maragua 121: Mathematics <2.58 +1236
(1998) 231: Biology -10.08 +3284
232: Physies +6.0 +900
233; Chemistry -0.66 +4036
3 | 307: Makueni 121: Mathematics -4.26 +2640
{1996) 231: Biology +0.76 +2335
232: Physics +6.10 +1869
33: Chemistry -10.21 +53334
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From the above table ihe following observation can be made:-

(1996) 231: Biology +1334
232: Physics +20.04 +472

. 233: Chemistry +9.13 +1807

603: Kakamega | 121: Mathematics -4.23 -361
{1996) 231: Biology -10.14 +1126
232: Physics +13.59 -172

233: Chemistry +3.78 +1232

607: Lugari 121: Mathematics -4.76 +893
(1999) 231: Biology -7.59 +1032
232: Physics +10.61 +251

233: Chemigtry .24 +1058

608: 121; Mathematics +4.63 +1343
Butere/Mumias | 231: Biology . -8.78 +1536
{1999) | 232: Physics i +11.41 +265
233: Chemistry -1.14 +1630

703: Kisii 121: Mathematics +0.24 -39
Ceptral 231: Biology -10.49 +5605
(1996) 232: Physics +16.46 +064
233: Chemistry +1.5 +6222

711: Gueha 121: Mathematics -1.29 +3649
(1598) 231: Biology -8.34 +6325
232: Physics +4.7 +1221

233: Chemistry -0.84 +6900

OBSERVATIONS

1) Candidates performance improved significantly in Physics ali districts.

i1)  Candidates performance improved in all the subjects in Kajiado district.

iijy Candidates performance in Biology improved in Makueni and Kajiado

districts out of the ¢ districts.
iv) Candidates performance in Chemistry improved in 4 districts namely

Muranga, Kajiado, Kakamega and Kisii central out of the 9 distdets.

v)  Candidates performance. in Mathematics improved in 4 districts namely

Malkueni, Kajiado, Lugari and Kisii Central out of the nine districts.
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These observations beg for answers for the following questions:-

i) What could be the contributing factors on the success of the project with
respect to Physics?

i)  What could be the contributing factors for the success of the project with
respect to Kajiado district?

iii) What factors may have contributed to the downward trend for the subject
where there was a significant drop in performance in each of the districts

except Kajiado.

These are questions whose answers could inform the continued success of the
SMASSE project.

At National level as indicated in table 13 below, together with other initiatives,
the impact o f SMASSE s eeras to have ¢ ome up strongly immediately after the
rolling over was done if we consider the effect since 2003. The gains seems to
have however slowed down except in Physics which also needs investigation.

TABLE 13: MeaN KCSE Marxs N MATHEMATICS AND SCIENCES
NATIONALLY FROM 2001 AND 2003 -2005

Tk Jyﬁ i
22 ?'1“1‘5"‘3‘2%

?' 48N i . AT u- b ?'
121 F ‘ 102041 1539 118898 12.97
Mathematics | M 110865 22.10 119254 21.34 140414 13.49
ALL | 206480 19.31 221295 18.60 259312 15.96
231 F 91108 27.23 97641 3291 113605 27.24
Biclogy M 95295 31.35 103156 37.64 121370 32.01
ALL | 186403 41.11 200797 49.07 234975 29.70
¥ 16054 29.07 16966 3141 16288 32.90
232 M _| 40403 3228 43116 3525 50136 3599
ﬁhysics ALL | 50497 44.06 60082 87.84 69424 35.13
233 F 92615 24.04 095358 25.79 116826 24.54
Chemistry M 106132 29.30 114562 30.43 136684 29.44

ALL | 198747 37.42 214520 | 39.62 253510 27.18

ORBSERVAITONS

i)  More males than fomales sat for all these subjects
ii)  Males performed better than females in all these subjects

iii) Performance in 232 for both malés and females improved

sl b b

"‘THEH Cr OF gis. ’Pawewmwdxﬁmlmm
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3.0 L ESSONS LEARNED FROM ALIL THESE INITIATIVES

This paper has haghlighted the varions initiatives that have been undertaken by the GoK
with the assistance of our development pariners to enhance the tcacbing and learning at
both the primary and sccondary levels is general and Mathematics aod Sciences in

particular.

It is clear that all the initiatives led to actions being taken to redress the negative trends
evidenced by poor performapce in Mathematics and Science. This has called for
effective and efficient multiple approaches, key among these being:

» - Increasing community epgagement and participation in the provision of
quality education for girls.

s  Creating friendly leaming envirormment through gender awarencss,

Initia} fraining and in-servicing of teachers,

« Increasing the physical facibties eg. classrooms, laboratones ete,

o Avaling teaching and learning facilities eg. textbooks, science equipment and
chemicals.

» } Review of pre-service training of teachers to equip them with the necessary
knowledge and skills.

Thorough in-servicing of all the serving teachers to update their teaching
skills and knowledge.

» Commuracating cumriculum reviews to the teachers to ensure their teaching
remains relevant.

e Increasing funding to schools to epsure their provigion of adequate of
Clagsrooms, Laboratories and science rooms and Science equipment,
chemicals and texthooks

@ Continuous upgrading of rnanagerial slalls of the school heads,

From the analysis of performance in the sciences and mathematics at KCSE it is clear that
the war against poor performance in SMT subjects and low participation level by females
can be wom. More females than males sat for: 121, 231 and 233 in Murang’a district,
231 in Makueni, Kajiando and Lugari, and 121 and 233 in Lugari over the five ypear

period under review.

Performance in 232 improved in the aine (9) pilot districts over the five year period
under review as well as nationaily.

4.0 CONCLUSION

In conclusion, 1t is important to note that there are challenges and opportunities before us
and we must keep up with such challenges and opportunuties. It is unperative therefore
that as Kenya moves through the 21% Century, expansion of education will continue to be
important. However, there will be need to accelerate and sustain efforts to raise the
quality of education. Strategies for raising that quality should be gnided by the wealth of
expenience and information gained over the past decade through the varlous initiatives
and interveptions. The education enterprise is complex and cxpensive to run the co-
operation, between the GoK and development partners will therefore continue to be a
prereguisite to the improvement in the quality of our education.
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