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TZORRELTWDS (HEEHHVEFEH, 1999a),

EEBETOAKITBB IR TV AR, F NVH#K LIS O Division M b—=
> 7, District L —=V 7 DOBMEREIBEBINTE LT, 7 /VHUREL
NTEDBREA L7 b2 Lb L0 E2BETH I LERE#ETHI L LT
5 (EHEWHAHEZERA, 1998),

BR L7z 9 CLERESMECENLE2EBICETIEMT XN EE
BTFAPNDOEHMEROEAPLAEL TV, FIZEFEEWOWELE (R
B#%E) © 1997 FOEIX, ERIT R FNOMER 573% I LTEET X b
TIE 80.8%ICEH L TWA, ZOBENLHEICL > THBICET 2 EMAR
MBIIAELE LML TWS (EEHAEER 1999, p.111), BHEDVH L
WHBEPDL, HBICHEBICET2ENEDSTIEDIZLEILADEETHY,
FNVRRBETHHZLEEBHRV, LrLEBIIROONAEIZENLEITT
v, BEOHEMBREIOMLE, RBCL2FEFHEABROIR, LT
BEOREFMEAOH LSOV THHBEDEIBWITEELRFR THI LS
25, EBRWINLOEELREHOBA»LORAT, MELZETLIZLITL-
THEDENZFORIZEDLHITENRLEDODERRD Z LIXHEBHFETIEX
HThHhdEEZXD,
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ERLTZIVACBITIHIERBETELIHE CORANZERLLTRYVEADDOH S,
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TOBARBRH D, b2, BHEHHAESHRETIX, PEHTOHFTRIL
DB HOEASBFLRoTWVWS (ERBAHEEM, 1998),
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b7 oyl MVERFBAEZERBLE. COBRBEOKR, RFERHL LT,
FoTHBHEERKE (Kenya Science Teachers College, LA F KSTC) 72
ST 2 EBEESWHS, PEFRBEHEEIBHELR OV =7 i
XERHH, FEBABAFKO SN —TREVBRREINTZ, 1996 £ 9 AT
o7 HMEBER» L e NERENRBHI~OEFE HY, Zhi T
THABMIX 1996 FOEBPEE, IO 1997 FE 7T ACERABEEIT> =,
INDOREIOEAMTIHAORUYMELHERL, EHXTFr=TMfl& &KX
RBBRNBICOVWTAELBL, ULOBREERT, 19982 AICHANDLE
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Discussion) BLI O I = wvYRTbENEZ, ThickoT I r=7EHEHER
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WZRolr, TDEEZBMIRbENRTETuY 27 b FTHAL L <= M 7 RIZ
DWTIEHE4ETHL S,

2 7uv=2 FOES

1998 £ 7 AiCidF—L V) —%, AEEN T Ao IC@#ELEL, KWTB8AT
AR EDHEEOEMBEMZEN A v L IZ#ELRE, ZOMITIELERT, BF
HE, HEFIMOEHEMRLEAES AL 9 AT TERELE, =TT
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and Science in Secondary Education) Project & & -3 bhiz, 1998 £ 7 A »»
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19994 4 A 81 El#EHHE O EE - RER X UFEME
1999 4= 4 H ~8 A % 2 [Bl 5 BHE O B i
2000 4 8 A B2 EIFRBHEDEK - F M
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HhEEREK 848 3,028
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R T7F—RCEY THEOBEER], [BRECHE], FERMOBEMBEE] ©
3 DEEELL, Ty — b, BEBEREOY—NEZAVTHMET L Z &R
BRI TRBY(EEHBAFEEN, 2001), ZEOHEAFMLTWVWIH LTS
BRYEADPEDLNTND,
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XETHZ L) PERINE (BBRBAEER, 1997).

PIED XS RREnd, 1998 EIZiFA v FRUTHEHEEBHEE R v
=7 N LE, Z0o7uPel NIBBREHFMEDORLDDIRT LEED
EF T ZLIZEREH Y, BEBBEEOHMAGHEIFHEB I TR (K
gk, 2000)

2 H—J#kFE

H—FFEIE, 1996 £2>5 2005 F£FE TO 10 FEM L EHMEE & 3 5 Ealt
HEDHRE - ERL 7 1 /5 LA(FCUBE: free Compulsory Universal Basic
Education)#REL, OH#F - FEFO0EMAL, QHF~OT7EX - ZNO
%E, OBETEHOBEID 3SEHIZOWTEYVEA TS, 1998 £ 8 AW
—FHMEBFIL, ST EHEFT BT 2 BEBEFTOEO M EEZH S 2DIZ,
BAZH LT Y7 PHFRENRBACRIZEREELZToTWS (EER
HBEEM, 2000), 207 uV=Z VEA—FEMEOERBEETORENL - E
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B w75 AECUBEICESE, /PMHER (BEERO/NERK 4 F£~6 F, HF
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Th D,

E58 BEEBHEE o zs FOFHM

BADEEBRAICE > TEERTTITKTLE, bULIREBLTWSHEEK
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T BEORNPTHBEORETHRBVRENVDIEIWVWIETHRWE, TOHEA
DEHREROBRFPIILEATHD, ThETHERLECHBEOENRE 2 R
TW<L DT Trained teachers & Untrained teachers DF|&IC L - TEWRMB 22
Eh7z (Coombs 1985, P.329), 1970 £#£4X ¥ TIiX Untrained teacher M #|&
Enol=T7 7 VAR EDEEDL L7 WIZ Trained teacher DBEAN LR L THE
D, 4 %1% Trained teacher PEWRM EEZRF L TV LERH D LEZ B,

K3 4ICHATEBLE, DE2VRAEER L VW IEHERHAFT S 0=
o PDM iIZERBE I TS T#HBOHE] CHETL2EERz T, BFRICEIT
HZEEBZEE 0Vl bORMNT, 2000 LV EHINTWVWEH—FEHD /N
FZEEHBRERETE TIL, PDM OLNZHEOEAHICETIHRABA
b, B0 TH] 2T M T272D0RELRET S LB, LrrLIhn
MORETDZENFEEINTWVS, 4%, F—FToOFav=r bDOEMRK
ERFIENBLIATH S,

R L7ZE I HEARTHID TCOREHRBERAEEFE 2 P=2 FTHY, 7T
TIZ 1998 EI2 5 EMOFEER T LETZ7 4V PV OFHEEHEBEHER L]
v =YW BEEBMIEE L F—T V=2 TR, FHERKIZEMLE
BHEDENRZORBEL LTHITOR TS, ERHMESICESM L A OEH]
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BEMEL, TLWTHERNLATLIONE, HH5ERTIIEROBERLVAED
ThHAY, MEDKREZHMTHILOTELIMOFELTHLETHDLER

BOBBBMBEEDEDPA ET 5,

5,
# 3. BARAOHEENZEE /Y7 PCALNZHBEOEORR
E 4 Fuvxr b4 PDM TODFH H BT
74 ) V| IhEEERE | EABEE E B % h
vieFE |EmLEty & — |UP-ISMD-STTCUTH#HEE2Z /- |&F %
CHSBEH | HBOTOIIRICEoTT 4 U B |1999,,
BEJEE L Z | ONPEEERBEORE S DA | p.82
—7uvzs b | LT3,
o7 | PEEERET | BE = B W% 7
fE R {L B E PEZEZRBEBEZEOEBLVE |F £ H
B 1998,
p.59
A4 Y FX|HEEERE | 7P/ FEE: E B % 5
7 B FEE ME - FEEROBERHZBEOE:RL |F X H
mEd s, RXIEHE) 1997,
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B EBEREPFIF) ,STTC: Science Teacher Training Center DEEEE, 7 4 V
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WoT2BENPLLERZ LW MLERDHD EELD,
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(http://www.mext.go.jp/b_menu/shingi/chousa/kokusai/002/toushin/02080
1.htm, 2002/08/20)
15)Caillods, F. Gottelmann-Duret, G. & Lewin, K. 1996. Science Education

-52-



EIE HRAOHERHE w=2 b

and Development: Planning and Policy Issues at Secondary Level. I1IEP/
Pergamon.

16)Coombs, Philip H. 1985. The World Crisis in Education. Oxford
University Press.

17 King, K. 1991. Aid and Education in the Developing World: The role of
the Donor Agencies in Educational Analysis. Longman.

18)Republic of Kenya. 1997. Naijona] Development Plan 1997-2001.
Republic of Kenya.

19)SMASSE, 2002, [SMASSE Homepagel, SMASSE (/=7 f%#E&EH
#HEMN 2 =7 b http://www.smasse.org/, 2002/08/20)

20)UK DfID. 1999. “Uganda: Country Strategy Paper 1999.” GEEiZBh%E
DFID http://www.dfid.gov.uk/sid/,02/08/20)

21)UK DfID. 2001. “Departmental Report 2001.” (3% E # By 4 DFID
http://www.dfid.gov.uk/sid/,2002/08/20)

22)Ware, S.A.1992. Secondary Science in Development Countries: Status
and Issues. University of Leeds.

23)World Bank. 1991. Vocational and Technical Education and Training.
World Bank.

24)World Bank. 1996. Indonesia-Secondary School Teacher Development
Project. World Bank.

(http://www-wds.worldbank.org/servlet/WDS_IBank_Servlet?pcont=detai
1s&eid=000009265_3961008072106, 2001/08/27)

25)World Bank. 1999. Education Sector Strategy. The International Bank

~ for Reconstruction and Development/World Bank. (B H—# - KE®B T
R, 2001, THABITOLXFTREERE], EERFHAERREERG IR E
vH =]

.53.



BAE FoTIIBTHBEBEENEDREE L O

BAE FoTICBILBEBEAETFEORE L £ O M
EB1IH =T O0OHF

1 =T O0HEFORN

19D EIFICT — vy P LOEHMIC L > TERARRXNOEENLHEASh
TW3, TOXIREBEHMIZLZHFTLEITLT, 1920FER10 7 =7 TAD
BRKOEEGRribe) THEIF 722 F0IICLT, 77UV DACLIZMIZEROR
MBERBICR o, TOBBIIHERMBFICE > THErEh 525, 1963 £ 12
AOMMBIZHARKKEL R =Y v XL TAT =T BB
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TAVEVRBLEERD IR, XBRZXZTORAMENLCEREIKLTH S,

BESX=7 TiX 2020 L TICTE{LZBEIEBL, ZOLDRIKLERAMEE
MLEY EEBBBEEERZRETLIEDOBEEIMME T oL TS, LaL 1990
ERUE, HERFBEBIIEHLTCRY, RESA VI VRENEINRREBEL
BRoTWb, BEMEBLTWAIERLE LT, REFIEE I CL2BE4AELE
HORBPLEREBAR LI IBEFHOBREX R EEHLER, SHIZHERD
RERELTIE, O—BME2RL 7 ulREREK, ORBREREOEIL, OFRE
ERMBICERE L TELTWAIARATF U ZOME, QABICIEEL TV 88
B, ONFOERRLEOBEXRH TN TWBHB(ARC VHR— b 2002 ¥ =7,
2002, p.12), 2002 FRDKFBERB TR INAFEPERXEANU)O Y 7V - &=
Yo A BEMICERBEL L, 4 EMICRAEEABENIRZRLZ, 2003F 1 A
EFAXTHREEIREL, SROBECHRIEEINDILIATH D,

2020 EF COLENAIZOWVWTI, BEOHEBREBE O R TERILTREMN
ELNE LT, r=TORFHEDEDICIIEELIEATZEREEAL,
FNEFEISEL TS ZENEETHD, ZOZEIEFERKEEIZBVWTHRALT
TEBVEZB, LERSoTRES - FBE -  BRRCOEEREE TR EREN
PERIEILERDDESLY, ZORNZEFEROZEODICIE, BEREE
BERENRITRERLT, HEOBELREDCS =T OEREMPORELMLE
EONRITRIERLR,

2 HEHIE

-54-



BAE FoTIBIHEBEEFEDIEHE L7 O

o7 EMEEBMIERCEIREORTHE L ZDOE 5| EH#HWTZ, 1985 FiC
FBETONEEKR 8 FEM, THEEKR4EM, KE4EMD8 + 4 - 4FI~B1T
L ZNIIRE-AEORENVEZE TR A THSICTHIHEREBEE R T,
BICHEHETEZHLIZ, B  BEBPEOCZZOXREER2M LD THD, K
4. 1R TEOIR, 2—ARV T 7=v 7 L XENBEREIHERIH Y, FIE
ERERT LEAERONS %N ICEZEL TS, EEHEBEEMD College
BHOEHEEREN 2EH, PEHEFREBVBIEH LR oTWND, BITOH
BHIE~BITLT 15 EUEEZRBTHIN, WEERKZOHEICKT 5w
FHELTHERICIREINTVNS,
DHBIZERRILDRLLFHEBIZBON TS, NIEERLEPEZREZE
TT3LERZRZNRNETNCERZRRBREHY, EROERICEZEFETLERE
XFEDODIZBALICEE 2T 5, BTETRNEEREZEELEZREDI b, ¥
BOE W EZRICERZLTVWS, FEEZROEZEREHT, Wb LH4
BMIZIEF PO LEELTL S, HEEHTHREZFOERIIFELATE->TW
5, REOERZELO TAORIERETHIELEEZTDLTLTH S,

3 HEITHE

HE - B BWECI2 AOKESRBY, HFLHRZE - HifxzthEh#E
MWLTWD, HERHCREFTEMRHLEERM L2620, HEEMTITIX
EXH, 1%, PEBIUVBEETRLOHMARH D, b DOHEFM
(province) ° & (district) D F BHEFER b 2T bh TWa, #FITIEIM
(province) HEZE B L, FRICKistrict) BBZER S, TIIHNEABTERESNR
FohTEY, W%  PEHFICHETLIEE - FEET-> T 5,

=7 XMETRERFEON BN BHBFILETEINTNBL, £DHHLOD
80N MHBED ANFRBIZBIVYTOHNTEY, REDKERHABARLED
BEEBEMILALRVOREFETH D, 1% - PEERICHT 2 HBEIXEIR
HEREOATHY, NEEBERIHELEEL R TV INREZTIIRHEERES
BMEBOLE CTAEZBEVLNATWVS, 20D Ky 7T T HREN
W5,

4 BERIEFT

MEOFELEINHERCBED 230 2L, ZOPDLIIIBROFREVE

11993 D5 1998 FE TOEY, DEDOXRIZL D,

Ministry of Education, Science and Technology. 2000. Fducation Statistical
Booklet 1990-1998. Nairobi: Ministry of Education, Science and Technology,
Kenya.

-55-



BAE =T ie B 5 EMEETHEDSE & 7 O

4.1 =7 0FERHEKERT

EE F BEWE v
19
2 4 —
18
2 3 — E
17 %2 | KEK
22 4 | % H
16 . §
21 — --
15 K& 3 B
2 0 — | University ;l— ¥
14 (44%&H) | B H]|
19 — ' = T
13 % 3 ®
18 — BE
12 &R F
1 7 — | Secondary School e th
11 (4 #H) ® =
16 — =
10 &5
15 —
9
1 4 —
8
13 — | I%EER )
7 Primary School &=
12 — (8#M) #
° 5
11 —
5
10 —
4
9 —
3
8 —
2
7 —
1
6 U
SHE (REE) %t
5 — #
Nursery School Bl
4 — #
)
3 p—

II H{FF : Eshiwani, George S. 1993. Education in Kenya since Independence.
Nairobi: East African Educational Publishers. p.40 Figure4.6: The
Structure of the 8-4-4 System of 1985 % & L IZEENIER L T-,

- 56 -



BAE r=TITBIT HEBBEETEORE L £ ORI

I THMEFTIHEFNPOLBEE EBIALS ARFHE LoV T HIERERD,
—FCTER T A e X EERECSEELEOFERLEFTTLIRBTTH D,
SOOI BRBHEBICIXAHERLID Y, BERLLREARFLELEZBEEIE TV,
ZFO5H 12O HREEZHM L TRAEEZT > .

FABRERAD I Z - m— Fic 3 EH O Kenya Science Teachers College
By, FEZROBER - HEOHEEZERLTWVD, TORFOF ¥ /X
DO HFIZH B D Nursery School B3H 2, ZOHHREIZ, 3EILrDE6RETOF
ELTEBLEHEBFLTWD, SHRALELZICRBREITIRTCRBOFELLLT
ok, 1A~4A8, 5A~8A, 9A~12AFD3%EHHICRZ->TWVT, ¥
BMERIZIIENENL » BREOEHOREBRDH S, BRITABENLCE&ER,
ERLEAFLTOBRBELNDD, ¥HOHEAWKIEISH 150101 2R304
¥T, EADBACHESHISANO1I6BETTHD, FRICEIBREDR
BMRab5, FRIZHEIC, 2AOESITIE 8,600 r =7V 7 (8 7,200
M), £ADEAITIT 4,500 ¥=7 V7 ($ 9,000 M) TH3, bRARIZ
BARACBAISNTHWAEGREFEOANIK 8,000 yr =7V 7 ThHdb,
IOEBIIBEMOALIZLE>THEBEEVWR D,

HEHBZIOEEROIEEPLBED, LOLIOHHEBRTIXT TIIERE
THEMTbhATWS, ThEPhORERRELRZ2EFE2HDL, HROBIZER
ERNTREZNEPROREOEFETRHBETHI BB, ZORIZ, FERTR
T YEREELES, EEROBEENLIIERCEREDOREIIEF TIT
bhd, ZOLHOREFBHELERINDIOT, BWRHICEFBIELIEL
WEWHREBBEOEZIFIIMHEMIZCZI RoND,

BERIFEBRILIL42HY, TR ENERBEEONUBBENTHD, BHERNOD
BEESIIEADOHHBLRAICLY>ICHBL, TLr77_y b, HFEHZTILWV
VTS TV, SHER TR EFRIREZEL LTEHEBREZ LTV S,
F=T7 ANZIFBERXFV X FMEERELS, BBBRZEFHESTITSALLZY, 7
ST ADEETHORERICEBHTVZTAZLBREZVY, ZOHHECTIEREE
BICREBHFVEZ LTS, FELEBRBAOHFERELFELL I, LS
TERTHD, AABIHM LR, KRAFEICEELZ L2V KRETIERICE
PTEbo72h LTV,

5 MEHE

BREEBIIMSIED 100 5 ALLT 25 1990 £1i21% 500 T LA E & REHIC L
Rl R LHIBIC L ABENKE S, 1990 FiZiZ7r =7 FEHLEEH O B
HECIHIZIE 100% THHOIEH LT, HHEHBETHITFTArnERE N"YLE
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DREEE TIL 60%, RILHF R EOBBEHHE CTIX 40% & 2> Tz, 1998 F &
TIXPIEHE COMBFERIL 88% ML, DT 7V WHEE LUK THLRET
b, LOLEERETTAI LR Fuy Ty T2 RENTT, MEER
BETRIZI46% THE, TORPTHLY VR YIFEDHEOKEEAFEORL T
BANEZDFELORERPIBENV EHRHEBELE R TWVWDSE, A HBED LS ITH
BCAHE L TAAXOEAFBERR 7 =T LHSEHROAORTELRELA
ThO, B (DHAN - FVAF) PFH (L7 VE) OBBHELIDL
RTCEROEIZEDLDTHARY, BEULFREZFOFBEVOLOLEHICHEE
THRZLERETHRELTCHEFRY T YT BEZE8HB,

—FTHFA o b EORFTIERAL TR LAHICEETIELWDS, 2L z2iX
FAREDFRFIZIEERRRT DEBIER>TWD, HEPLOHBEICE
THRBETHABTRZOENDIENEL, T4 o OFLEHEOLARTELAT 5
AeEPBROND, FTAEORLETCRIEECHEEOFEFENR ET/HEN
ZEPEWVWTWVWEIFEL BB NS,

STHVDODIEER~BETIBRBLEEOTFTH LD, ZOEFEDE
WIZEBL "V Thd, BEBE CHANEHESEMERATEREIXTRT
HERRBREZITLILILRD, TOBFRBROBEBECHEZR~DOEZEIRD
bivd,

6 TEHEF

REOHEHZHFTA4EMIL, BARADOHERIFENOREFKIELETHL S,
1998 £E CRHTEHETOHERFERIZI 23% TH D, BETHRII88%THHIV, 71
LERLEARDLETRIE ., PEERIIEERFTHY, 2EHOFERKD
%<, RAREINLDOERNIEVERAPLEEPEE > T D, TOLIRFE
BMTRHEBEHRORELAELTNVS, LOLMFONIRERTREIEBEROERE
WCEBERRA A FRL, KbEZLRVWEZIARD D, RICHBHIKTIIKERS
CEREERIELEN, TOLICERBMOBERT DD TRE L, KL
LTI, EFE-ATVEUBREDOREE, 1%, WE-BZE - EW 2 E0BH,
R - HBREOAXRE, BE -KEREOEEZBARE DY, £h¥E
MBI F < H B (The Kenya National Examination Council, 1999),

I S>XDXEMIZE B,
Ministry of Education, Science and Technology. 2000. Education Statistical
Booklet 1990-1998. Nairobi: Ministry of Education, Science and Technology,

Kenya.
VIERET,
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AEMOPEERERZIDAMCEREDICRPTEEREZEERABR(KCSE;
the Kenya Certificate of Secondary Education Examination) 3 ## b TW
5, CORBRPEEROERICKRESELAT S, ZOERRROBRIZ I =7
O 2FE# TH 5 The Daily Nation” °”East African Standard” £ T &< #
BEND, FEBROEYEAPVIEMAZ ST THBEIND, Tt dbo THEER
DHEEIIERRBROTZDICBLREEZIT) . ZCOIEMICREZTIIBETHY,
FRBENT =T TRREEDENENDOERDOBEEZRESELATDH I LI
2D,

FE2fi TEERTORMHBE

1 FAEOCBEH

=TT, BROHEBHCE o THERBOKE - WE - (LE - £ 0O
HEVEINRICBEBEEFEOERAEFEIN TV, ZDOEMIZHEL > THRE
BEMERTFEEIN TV S R(istrict) TOFEER TOZEBTREORE LT
o, TOREBRXOIoTIX, F=THEE»bRistrict) AFZREH T
HEICHREERELZ L TL o7, Y27 TREFECEEZEREOEEENEIX, A
AEHRDEBHICESHBELRNVIEHEVERb o2, ZOHERKICE
MR-z &b o, ZDLDRFIEE2EA CTR(istrict) HEEES %
BEL, ZEROENZ S T TCHEZIT . PBTIEROBRIZH - - T,
ZOHBOWHOWDAIEZER 1K, ZLTEEHEEDS X THRIELZHE A TWVWAEIE
BHOEROBBEEZRATHLIICEELEZ, LEB>TIORER, =7
DHEZROEBNHEBFTOLELZRAET A LOTR RN, LrLEend, HE%K
BHEDEBETFTEINTVARTOFEERTORFTHRBORRL L bIZT
=T OBHBETRBITVWEIREDO—HK, BICERMBMOBETOBREDO—H 2 H
ENCTHEDICHEEIT- 72,

2 PFEOEE
=T OHEEFCBATOIAELETHAESLTITYH, BLXUBRMAERSICL-
Tiiolh, 20®%TFT=T OFEER, BIIHENEEINDHTDOEROER
EEBTOILDIEEBFTEERN, BIUOPEEREHB L,
FAERIROISICLTEBLZ, 1998FE 9 A5 1999 € 3 AETHD T » A
MIZBEHBICBEELCHBLE, B TREACEEEEmEZHHL, BFE,

V BATEEINRTWS T#i2] ofEICET3EBENRICOVWTE, =7
DHEBEBETEB LI T#HE] orTEE IR TV,
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BEFECRZORELIIMNOBEFTORRICOWITHEHEREZIT 72, Z0H
BIFBCEMBEEZEDRVW T, HEOBREREWVWIARNPLRNTEL b o7,
HEZRTHETRRECEHERELZTo7, ZOBEKITEMFEEEZFICE
DRNT, ZOEROBERIZONVWTE - TH Loz, RWTKREIZ X - THH
INEERERNBIZLTEE~OEMBERAELZITo, IHIZH > TIX, %
MZEHOBNERTII L, TOEROEHHORENERTIOLFRELES
IHOCEBELE, SOIERMKAZEEZT o E2ROELOF L EZRBEL -
THEINZAEME 4~5 L2 MRUCEBERELZT o=, MBS EZEETWVT
NLEBHNZEINOGEWERDNDIEXETHo Tz, EREBELH-->TiX, b
PLHERMBERZABLEY, #REFORBICEI > TEHEZEZ TiTo T,
Z0%, EHBOBEBEXNBICERMBERELTERELITo. @BEREK
HolTiX, DOMLHEMEBEZABLLEDY, HREOKISICL > THEMZ
B2 T iolk, ARABIVCHERORELERKIIERE LTHRMLTWVS,

3 HAERNS

1998 9 A LV 1999 3 AECHr =T £METBAROEETR NI TERET S
HEMENSGHIR CHFERBTORRBELZIT o2, A LEZHFTHREIX, M
(province) BMEFZE 4 1 #E, R(district) ZBFZEES 7, BLOAXHE
ERITETCHD  AEMIBIT Y =7 HEDO L H A H(Kakamega)+ F ¥ 1 (Kisii),
=7 HED LT H Murang’a), ¥ =T HEH DI V7 F(kajiado), BL T
o7 REEw 7 = =(Makueni) ® &8 (District) ThHo/, RAEBBED
1998 £ 7 AICA I AN, FVABLIV- I ==DHTBEEBImE EShiz, B
B A FE ALY (Lugard), W b0 A F (Kakamega), 77 L « A I T X
(Butere/Mumias)® 3 DRIz, 5T Hixts T v H(Murang’a), ~7 77U
(Maragua)® 2 212, Z L THF A ik ¥ £ Kisii) & 7 F ¥ (Gucha)® 2 2O R
B Sh:, AEMEER4. 21277, WEXIE, 1998 £ 7 A LAET0 BT
BRERLTWD,

4 WREORBRLEOSN

(1) AEFE

BADOHBH N TERINIBZEHENZHX O HF F X T (District
Education Office, Provincial Education Office) 3 L, HYUREETENLDLZ D
HMEOBEEFEWBM Lz, 0%, TOMXOKFTHREOBE L HMERE
CEHEREEZTo, EREREIRAEKDO 1B LT 2FERDOTXTOERE
R L THRRBEOREDL L TEBL, ThIZEERLbE -T2, BERE
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WOWTHAER CHHEN AR EZENCEELZT -, T0LXHLNT
DEMEBEEZAELTEALRS, #HEEEORIGICEL > TEMZ2E X TiTo -,
REREZER4L.1IZTT,

X 4.2 FHZEHMIE

‘| Kajiado

RN

* N & X

TANZANIA

1) Kakamega
2) Kisii

3) Murahg'a
4) Kajiado
5) Makueni

(HFEF - BB HVEEHE, 1998)
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F4.1 RAEKRUHEZER

#/A/8 | FEMBR4A BEZER - B4 -
98/9/28 | Lugari Lugari District Education Office FE A
98/9/28 | Lugari BISIOP NJENGA GIRLS high schoolV! AE
98/9/28 | Lugari ST. Augatines Soy Sambu Secondary | FHE
School
98/9/29 | Kakamega Kakamega District Education Office T B
98/9/29 | Kakamega The Kakamega high school AE
98/9/29 | Kakamega MATENDE Secondary School AE
98/10/09 | Central Provincial Education Office in Nyeri B EX
Province

98/10/28 | Kajiado Kajiado District Education Office B8 E
98/10/29 | Kajiado Oloitokik Secondary School AE
98/10/29 | Kajiado Kimani Secondary school AE
98/10/29 | Kajiado Noonkopir Secondary school AE
98/11/05 | Murang’a Murang’a District Education Office & HY
98/11/05 | Murang’a KAHUHIA GIRL'S high school A
98/11/05 | Murang’a KIANGUNGI GIRLS Secondary school AE
98/11/06 | Murang’a KIANDERI GIRL'S Secondary school AE
98/11/06 | Murang’a MUKANGU Secondary school AE
98/11/09 | Maragua Maragua District Education Office L 9ind
98/11/09 | Maragua NJIIRI high school AE
98/11/09 | Maragua NAGARAIA GIRLS Secondary School AE
98/11/10 | Maragua MARAGUN Secondary School v
98/11/10 | Maragua NJORA Secondary school P

99/03/01 | Butere/Mumias | Butere/Mumias  District = Education vﬂﬁﬂi

Office

99/03/01 | Butere/Mumias | Butere Girls High School AE
99/03/02 | Butere/Mumias | KHWISERO Secondary School RE
99/03/03 | Butere/Mumias | St. Paul’s Ebusia Secondary School FAE

VI Jr =7 E O H % ¥ Secondary school D& A VW 2 KB L VA3, high
school, E7-IXEIZ school ZiF THLELIL TS,
VI 3 L7, EHEEERIO-DREAELITO RN,
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99/03/03 | Butere/Mumias | Khaimba Secondary School AE
1 99/03/04 | Butere/Mumias | Makunda Secondary School | RE
99/03/04 | Butere/Mumias | St. James Bﬁlimbo Secondary School HE
_ | Makueni ' Makueni District education Office B
99/03/22 | Makueni Makueni Boys’ School AE
99/03/22 | Makueni  Mwanni Girls’ School EES
99/03/22 | Makueni Kathonzweni Mixed Secondary School DS

1 99/03/22 | Makueni Makueni Girls’ School AE
99/03/22 | Makueni Kyala Resource Centre T
1 99/03/22 | Makueni | Precious Blood Girls’ School B
99/03/22 | Makueni Kyumu Mixed Secondary School AE
99/03/22 | Makueni Makueni District education Office N3

BRAREIT LEr =T A0 F—N— e #kiZfTol, Fr=TOH%EE
BRTEHEBERCEZOBEREETHTLORTEY , HZBAZBLEFTEI LTS,
LR o THEZEROAERIIRBEDOIBEDEM A ZH > TS, Liedko
THEFAEZERXEF T, £PBHE LIS WEEICE, XbeskFr=TA
B E—R—= PRV VETHREREZITo =,

IOREDRNTHEEROEYBEHE 514, BIUPEERER 274 4
ERBEREAERB I VOEERAEC L > TiITok, ZOAREE 4. 21277,

#4.2 WEK

=HA B BB |
B4 ERRAE | EERE | EREERE | EERE |
WY | 20 4 2 3
AT 31 6 5 3
TTV/AIT A 52 | 0 7 3
BT R 76 12 5 6
KT H 49 | , 4 4
I 70 19 2 5 4
At 247 | 27 | 28 | 23

(2) BE~DORERE
AP BICERELEETCTHELZ T o7, EYOBRETEE - ERICHAKE

.63.




BAE =TI BITLEBBEEOHE L X OFHE

BHYETH ] EOMNICHTIEELZR4L.3BLUK4.31TFRT,

®4.3 EYOBRETHE - ZRIIHNTDHEKR

R4 ERX 5 BER
O ©(0|®|®| i
Y A 9/11| ol 0| o] 20
B RAH B 1813/ 0| o] o 31
TFVS AT A C 20| 6| 0| 1} 0| 27
D 17| 7/ 0|l 1] 0| 25
BT R E 15(18] 0] o] 1| 29
F 9| 8| 4| 1| 1| 23
G 16| 8/ 0| 1| 0| 25
N H 11 6] 1{ 2] o] 20
I 6|11 1| 0] 0] 18
J 10 1/0| 0] 0| 11
~5 7D K ol 9/ o|lo| 1] 19
&3 140 |93 | 6| 6| 3|248
)4 (%) 57038 2| 2| 1100

BEROAR On~ARKR®ZHL QBRKIEHDL QLHLTHARL
@QEERBPRV @FE> L BRERERW
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[4.3 BN -ERICEEAHYFTH?

@FBRAH L ®F - BBk
2k A
RELHTHALY 1%
2% AT

X i)
@am ®% D=L A A BB
- Hd
57%

Thicka e, TEFBICRERRISHZ ) EEZE LZAERFIT 140 4(B7%), /- TR
WAHD] LEIBZELI-EREITIIBLBEUNThHoT, ZD220%bbE 5L 233
£(95%)TH -7z,

WiZ R EBE-EZRICEERNDVETI. ) EOMWIZHLTRO K 3 ITH
BELTW5,

OBE-ZERZBLTEBNEPIVERSEHBTE D,
QFEEFAEIERBLLTV,

CER - ERZBLTERLIEETE S,

DBE - ERZBLTEEERRDDZENTE S,
OEANRENEES LB TE S,
OEBHREDICL > TEEEBERIDLNTL 3,
DQHXIEEBTHAZIETHME LYV BVWEKREZROZI LB TE S,

SHIIBEOEBORNPTHAREOREBIDH D T 1 OBV LT,
JEFF% 217 T3 o2 BIREE, FOREEZER4L.4BIUVH4.4I1T577,
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F4.4 EPOFETCHKODDHIEE

BIkD 5158

gR [0 |o|o oo [o|as
1%&H8 |141] 20| 21{ 38| 23| 0| 243
2%&H 36 be6| 84| 43| 17| 0] 236
3%H 241 32| 33| 64| 84| 2] 239
& &t 201 (108|138 (145|124 2

BRE OBEMRETOER OFATOBE QLB TOHER
@fEDHER ORR O oM

4.4 EYPOBETCREKROHSEHIMTTHN?

(SB14LIZEIR)
e 9% r®T DM 0%
@htnas JSoe
16%
LMD B SjomuEToR
) / BR 58%
Q@I THRE
8%

—BHICBRLELOERD L, 141 £(68%)DAEEN [EBR| XL TR
HbEERHDLEEZEL TS, Q0 THATOBRE] 28D 5L, 161 £4(66%)
DEFRPBE - ZRICH L TCHKRDDLEELTWS, —F T, ZEDERL
BEHDEHE T HEEN 38 L(16W)ND, F¥=T OHFEZKTRITRTDE
FIEERBRIBEON, TORBPEEROERICKRESELET D, LR
STHEBIRBOBBICOVTIHEICRERBLERL TS,

2BERBIVISEBBICEHKLALODZRBIRLTWWARWVWAENRNEDOT, &5
=B LTWARWYW, 2FBL3IFEEMAZAHTLER - BIBICHKE2FE-
TWAEDHRDLND,

(3) HE~DRER/E

BEEZXNBICEMKEEE CTHRELZT o2, AEBICEIIZWEICLD &, &Y
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EHZH5EME L TROIEFTHERIREIZLTWS,
OEFRERICEMT 27290,

Q#HETE LTOEMBD Db,

QHEBIZHENRH DD,

B TERBERICERT I LEZELTWE, ZOREIXR(istrict)
BELZESOBNEBTERBLEOT, BERIALTABFoTNBEZ LRE
oD, TOEZBIZODVWTIESHOBEL Lz, HETREDREREDOZ
i, BRBZLAREELWLEZELTWS, FOBEMBALE LT, HXEZNENS
TETCHRASICHREAIRN RN L, EHBERECHEBAERIRRLTWVWEZ L ED
TTW5, £EPEFZFCHEIVVADICH LTEREF > TV B LEHAIZE
ZELTWS,

#4.5 BHZICKWHEE (JBELZ 21 T3 2%&ER)

HIT4 ZEIR & &t
| 1%&H |2%H (3&H
Classification (%3¥8) 8 6 5 19
Evolution (#1k) 6 11 0 17
Genetics(&{x) 6 3 3 12
Irritability (I3 & RE) 1 3 4
Support &movement 1 2 3
(EE DRz & EE)
Cell Biology (i 2) 2 1 0 3
Ecology(4£ #) 1 1 1 3
Reproduction(45#) 0 0 3 3
Nutrition (53#) 0 0 3 3
Excretion & homeostasis 2 0 0 2
(BEH & 1E# 1)
Respiration(FE %) 0 1 1 2

KIZHER b2 L bHE IS VHETIZOWTIEFR 22 T3 2BR&HE T,
INEER4L4.5ZRT, ThiZk B &, Classification (43738) Evolution (#{b)
Genetics (GE1x) Irritability (#l# & Xi) Support & movement (EED
FLEE) S0EIPHRACKVEETHD EEELTVS,

RICEDODHEERREHZIZKVONLOBWIH LT, R4.7D L5 ICHEHE
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LTW3,

£4.6 BRLULEBITIPHZLICIWVWEBR

#HZIZ< WHEHEH RIRK
HZPNERDEVICHBNTES, 13
FZREBZH2EMMNREANESTES, 11

FENBEPEROENIHLTEHLIED,

—DDHILPEHEVITRE,

BEEIHLEVICHENTE S,

AEVBEABPTREL TV D,

= QU Ot |00

BABE~DOIRYELBE L,

BAZODHNE, 2EVHBEBONEPRERICL-THLWVWI L Z2HITFTTWD,
FFBEOBERTREMDODELREZOBAND Y, EEICL>TRHEZLE
RADIELDPERINDDTERICL - TRERREVE VR D,

EMBERZOVWTERERICE 2 TER Doz, BREOBRFZIZ SAEN
THHIFERbHDL, EMEERBE LS BRVWERb DT, T=TERTIZ
HEBHRLEDERERILBEN IS FIIAY, EFWTHLRIILTHD D2 L
SE»T7, LrLBRPOESBNICER TR, BEOCAMBEAPAFLIC
SWEHEIHBB W,

(4) BEEHEE

FNEN O R(district) DF EERE2HB LEVORELBE L, D XD
TEOEDOISRkRELDDBID,
OF I RNOE

BEIBREL, E-EB ) — MNIBEXET, EANLOHRIAHZPIELALT
b5, BEAOBE b L THLICHo728, FLALE—RB—%FThoT,
QBE-EBROX%E

OTRLIZL I RBEMTONTRY, BE - ERIIZDDODTLR2V, £ D
R TRENERRGEIIMEE- DBEEERIEIDL DB, MBI R TR B
SNTWVBEERIEIADRY, FEERFBEIIRRLTEY, oTHIEEAEHR
EFRELTVWA, ZOLIRIENOHBE-ERPIR2INTVRENI EMHEL
DB,
Q#BEOTRRE
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%< DERTIE, HRELZ3~4 AODEFETEELTVS, FRICHBEN
1t L2 ER LB -T2,

INLOHEEBIVER~DORAENL I =T IR T H2HPEEMEESTFICB
TUTOLS REERPEITER ST,
OEBRELRERBEORERVBRERIOARR
EMOBETIEAMBERISLBEORETHEIN, BICHFOERTIXEOEMN D2
W, ZRIZ2~3BTHD, TNTHBEFTTOERFKICIIBEITIELY, %
DEDIZERORRLTHBIZBWTHBRERANRRLTWS,
QEMBER LIBEFIEORE

BB EEF o BRLERIEZRESLRETHS, LALAEBIZBVLWTE, &
HREBRLEDEEN LEBERKEU THA RKEL THREEATIILELLD
AUKEGITHEN, boB¥ THERBREZENLELEENEETHD, AOFH
BEREMLESEIODOITRBLETH D,
CBE-ZROBRE

O, ODEEP L LBEPLPERIBREIN TR LIEHALNLTH S, LLK
ERBRELTCHEENCEEONIERRARECSE) R H 5, ZORRIITEFER
FEMOTRTOEENZRTEILDOT, ZOREPBEROERZLHRMIZKE L
EETH, BERRBROBRBIIMACHDL SNB T TR, BREGOEHER
NREIND, ZOZ LR Tr=T0EEBKIIbRELBEIN, BEROFEHEDIE
MECTHBICEBHREINS, LER-sTZOEHMED, ZREFMT I EREDO T L
RHEDOT, ZELERRRICH L TREECISEBVAATHS,

(5) AERENLEON-BE

SMASS uv=7 O BEIX, F4.1 07l b -T2 =]
7 AT LI T RM vy bF 4 XA MY 2 MVHEZBWT, BBBEEHEIC
IVFEHFTLNVOBEKBHFTRREIND] ERENLTWVD, ZOREIR
BHEMBEEERTAIA Y FT A AN 7 FTOHEORKRERAD 72
HITIThbiT,
BERXZTOEORHRE «- XEHERZROF THELATETEY, TOEDAX
DEFBIZEL BbLoTNH0T, HEREHEABEDLL Z LIEIEFSETIIR

VI 2-1H O B TIIHHE & £+ % B (district)iX 5 2 Th o748, 1998 F 0D
Fudxl NEBEBEINICH I A H (Kakamega), ¥4 KisiDB I RALT o H
(Murang’a) DEITHEN 2 E2EX 3 2ZH8 N T, 3 XTHhbETISDOR
Eolr, 7uPxl FEBERMICEABI R =TEHNTINIZOWTER
ENEDB, BRIIZINALD I SDOBRTXTHRHERSRHMEK L 2 o7,
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W, LR o Tl A BEDHBTH-TH, ZFOHEBOMLIZEDL S Z LT,
ZOEDHBERED—HHITMNDEZ L THY, LD THEHEREHERD D
hNo, BIZFr=7 CRERMIENOMILEZLENVWIBENEERRH D, SE
ANOBIERNRAACH L TEBELEINEIZ2&EL), AEKE»DRD LD
REBENDITONS,

OHEB DRBERE - £REROEMRE

HFREZX L CHEBICEBLABEESAROERE, BZOERLETOEEM.
WOWTRBSEIZLBEETHD, "EFROBEHBEZHREL, HBEX
ARICEHBBL TR LD, BHEPXER—RRICHEA-ERIHBMBECR
STWVWRVWHEWNWIZLTHD, BNCHEEREERMIZERE I A H—RAR
DRERIZE T, REEZIORBRKRELSESAIN, TORRBICHEEETIIHT
KBETHD, LEPLEOLYRRARICEDDOAT, HEEOIRRLERDORE
A L7ZHER RS TERY, (BEPEFELZREZESDOD] LWV O TEEFD
B SR RERTWARY, LERo THENOHBIZOWTEZREOARE
P EHETRIT IV E WS LD TRV,
Q#HFBEEDOHMEL
BEMEODERIHT-VHEERLPARIITIHIZILTHD, Fy=7TEHIZ 43
D RETribe)X% 027 [ZREER] ThHhY, BCOHEBET 5 RESCKIE
(clan)iz L » T2 MEHETH X, ZO0DIIr=TETRERZLELN
BFERO—BTHDEVITAT T 47 4 (ldentity) ZFH IS WRERIZH B,
INDOVWTRHEERCER L ODEERE CHRRB I N, BifE(tribe) X K& (clan),
FLTEMT2R#28277, BRIRLKTEROFRZ2EORTNIE, 0
7Pzl VOEMBETHD BEBBIZOVWTOS=THELEDOREAITA
EF5) TEBRERL, TEHMCERTIAMLLTE> TV ZEIITER
WTHAD,
OHBERRICETHEME

BECH L THBORRCETAIEEDEL 2H LA LOLELEZEHE
TRETHD, F=TETHEHFEHRFTILX, BBREOKELZRVT, REESOH
HttE0RABETITOA TS, TORBROAHEE Th 5 REESCHIRTSIT,
ZOXHIZREIETOHEREZDHLIT TVEINEINDICOWTHEMEE T 5 %
ERHA9, EROFER —BRBROFTREZ DS ELFRBERORBEORERR

X RiE(ribe)ic oW Tik p.22 OfEZSR I,

X Jomo Kenyyatta i3 % D Z E“Facing Mount Kenya” (1978) T4 =7 E D #
ERRARCAARLEFOTEL BARDINMEREF-TWVWHILE, FiIxr=
(kikuyu) iR % O K& (clan) D FHEHI E L BE ST TEMICBRITW S,
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BAE =7 BT 5EBBEBIHEDEE L £ O

BRECBEBRELTVWD LBRDODIIEERECEERH o7, BB LBV TILFF
HRLETHY, THEOREPlan)] — IFEHEDo) — (FH(See)) @
VA INTEEIBBEINEIRETH S,
OEREE COEH

EREECEOIHERLETH D, EREETHELMRO—D2L LT, K
BRAERIZ, B TERMTIEBEVTWVWARVWE WS Z LB H B, ZhICH LT,
REEFR CREECREBERIBERBTEEVTEY, HHRIZISERILTY
5, TNREMHPCELEONEARERHBL TV IREHREFTHAH, BERSH
EORBEITLUEED [LDOFE) 2RLTVD, 20X RBARATERRES
HBRORTFEEOLEEZRVB I,
OEFEDOHEMLEZFOBHK ST

AROBBERLZF OB ST ICETAIMEOLERRD D, FRAELEE
AETHE, BBESTRRBLTLo ELEFIRCHESERLED A RMEIH ST
(extrinsic) | ICL > THBE N a3 T3, £EB 72 B FI#”The Daily Nation”
X”East African Standard”ICEHM O AEICRTHRNEH, L TFAEREPCRE
MTBHEIZT YN NTFRAVIBREELLTRY ETFbondZ bR
Vo TRREMOERICHTIBENREBEEDO—HERLTWVWELELXDEA
9., SOLREER—RBORBEF AN 2EROREL L TR EiFbh, £
DEEDBEEIND LI REBARAELNE, BEIZOVWTE®RIITHDID, 3
GLEZEHM ST LT IEER, TOBBESHEBCODARALERBERSLSERK
R TOTCLEY, ERBEERRTNEFEFTZL2VEV-HEBEHIZOT
TLEI>BRNDDH S, BILHEBOEBORBWTIE, FHOLPERLIZESS IR
A 72 B8 -5 1) (Intrinsic motivation)) I X2 FBHEEZHBICEEEES
VEND D,
@B MBI+ B AFE

BEOHREBDDICIE, HEFIMOREPLORVBALNEETHS, H
BFMIC L2 FHERBHKICOEDIN, BIROBEIZIETLIMELEDTHD
LEZB,
DEEELLTCOEEONEIZETIREIE, FIXIXEEORHEE - F7 - % -
Hog - B2 FORIE,
DEFRBEOEERLCEI AR LEEORERE, fIAITEMKFAEE,
EEFREE, 81,
NHBHEICE T 2 XM BROBAN

Iho D~DeHETHI0E, FEEORHRLaVE2—FZHANVWTITIE
B o omBSENERBAT-HRAESILETH D,
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(6) HEHE~DLEME
UEDESICHMBAENORDOL ) R IDOBRATHFREABHEDHEREIT
of:o
OHEEOHMBEREIOM L
HECTHRBICERT DI ENTEIEMERTILTERT S, ThE2BLT
BHBREORALEZOFE*ZFELTICRIT S, EE2ERT HHX COHR M
RAEPDL, BIESCERBITLAETODRTWRWI EPbhoTe, £ =7T
TOEFE~DREPLEL DEREPBERSEREZBLTETEVEELZ TV
TERGhoT, AL (A, B, K&, 1990) 13 BRORETIIHE -
EROEMLEAROEERREIBELEREDD ] ZLE2HRELTWVD, X
=7 CORMAEPGBESEREZITOBM - HEFPFRLTWVWLZ R
Solz, LM LZF=THRIZLHMFBEEEICH, ELENENOALTEE
RIZHLEBOHEM - BERZ2EBATHIEZDOTFEIIRV, FZTHECH D
LbOES TERBEFERL, ThEEMLLTEBERLEY, ZThZBLTH
MBEOBRRE FEEZHEICRIIE LV,
QHBEBICL2FEEHEEREOLR

MESHEORRICLIBEREZTVY, TORIEEFLETIhIZSN
THET S, ZOFEHEZEL T 1EMRRAOBREOEAILT, S HIZIFIEITD
BN TEERERBELZIRL TV ZEROSPVWITEHBZEDIE S, HiEEE
BT 52X CORMBEND, EVORERBIBMIOOE/LE~O—FRRE
ZRABDBENMZLALE THoT, HMIZIBRIIBEDEREZEILOEROK
2EEX, SOICABETHAZMZ S, AR EZDHDEIRBOFHELZ O TLEEZE
TEWIREDODHELZBE L, M LEEROBT, 77V AITRADO—
RTIRAER~BREZRERIET, Th2ErT Lo RBELSB LT, TOK
DEFDEFOLHITE2REBERCBETI L, ToOREIFREFRAICERL
DT, EHOBRZ2ERITIIFENEENL TETWVD LHBTE
oo TOEIICHMAELOBE LERELZBETHILENIZLALETHS
e, FEBEIZIRZLEELIELTOVAHER—HIZNDEZ LRSI o
Tro TNHDO—HMOHEEDEBE2SLIEREIRTCET TSI LENTELD
TRV EE LT,
CHBEOHEFMeE DA L
BREOFMZOVWTOERO LD CEMEOHREZITY, T i EEICHE
FIZiThbEEV, ZHICL o THETORBRNRFMOENLFIZHOVWTHER
HHBZENTEDLEEZD,
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BAE r=TIZBTLHEBBEETHEDEE L & OFHE

®3H MEORELZOMNM

1 WAEOFIE

HBIETHRIBLELIZ, FY=7TiX 19984 7 AN b 20034 6 HE TH
=T HEEEBHETRIE I e b 72— X1 BEBmEIN, =T OB
HEDODRRZHBIZLTHRHFEN T A4 2 ED Kenya Science Teachers
College TiThiiz, ZDRMNT 1999 FEDE 1 BFRFFEND 2000 FDOF 2
B RFHEZ T TOREDOHREIZ O OVWTHEERITo 2,

Eth HEER (1998) I/ =7 TOBRENEEFT v =7 bOEBIZH T
- T PDM(Project Design Matrix) %R 4. 7O L5 ICHWE LTz, ZDRMNTS
nYxl PORED 12 LT INf 2y b T4 AN 7 FOBEBBEABDORE
HB, BEROHEFFIE, AR, BMEBORTH LT 21 3biFoh T3,
EHIZEORROBELLT (XM bT 4 AP 7 NOFHEERERRH
BOERUVEE B®HTFoh T3, RATEREBOEOLRPTHEDFEE
REIZERB L, HEDZRERELZMEITIDIC, PRFEZZHELEE
EN HEoBCEMEANAMELEZY) Z LT TAEHR#KE ITHIREN 2
BUERATA LIS Rod] LO2o0BEAND, HESHEIZIDL S R
BENRONEPTAEERITH., SHICIOFREDBERT, HEMEORNENHE
FTHoTNITHONTHRET S,

1999 FH RIFEDOTE

HHEHR OHEEOFEM, MEERRERLIUVUZEE~DBEERELITo, W
EOXNRIIMBIZSMLUEAEDREKE 31 HThoTz, ZORMNTHER, K
APRICE L THBEFIE, #FNFOBEALORERLROSNTEITo2, BB
WMOBEZEL LB 2BBMOMEMBFIZEOL I BRERBRINTZON, ED
LOBREIRALONTZONEFBELE,

@1999 £ F RIFE D 2000 EFLFEE TORE

1999 £ 8 A, # 1 P RIFEHBERCZTHEELZNRICEBMKICLIFE
BiTolr, SHIT1E®KD 20004 8 A, F 2EIHRPERKBERIC 1999 £
ERIBODERRICLZFEZITo, ZTO2 20O EOUE, BLUR1ERMOD
SZHEOEHCHOWVWT, BMHLZ 6 LDZHE~DBEERNOHFHAE L, 2EH
DOHREDFIEZRIZTAT,
®2000 4% 4 B O FFETCORE

20004E 4 Bz 222> T 720 R(districts) THRFEZHE NIFE
FLhotT, HHFHEIERHEINT-, TOEBIZH-VHMFHESZHEE LR
W LUTHMERICET 2EMBRAEL ER L 72,
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#-2" PDM(Project Design Matrix) : SMASSE

B/ EBOER

FBEOLIEFTRERER SLREFER

EERNBRE

AR BE
BEABIZODWTIT 7 OFSFEORNNMLET S,

BE - \WBEERREE. Nl AMNINOBERE

N A0 9h 4AM)) bR LR B AE O BB 2
SBLUVPEZED BB LN DHEER

(BRE. ¥R

JuPzr bOBE
N Ay b ZAMIMNCBN T, BBRBEENEICIDFEEFL V0B
BREETMREEI NS,

1~a BEEEEFE - o

1-b BEAFEMEFIC L SERETE

2. MmN (AMIMOBEFZRE., FERML DT
—%

(3. NAmby (ANIMOERERER

1. N Anyb5 12N MOF SEEREERE R
DEBIUER

2. BERRBIRT 245K

(3. HEZKEFZRRR

1. BF - ANERRAREC I D EEERHK
FRIEEE SRS . 7 0¥ Mg
DHEN. TRHZEN#EINS,

2. BB ADERTCEDEEOHENE X
S

JOVx s FORE . .

1. Mo AN OB ERBE OfEH D). BER O BFHiE.
A, BHEBEORTHLET S, o
2. BEBREERASE KSTO BV T, Ny Abbo

BERSFTORENEE G-N-1) DORDOERET AT
LB E NS,
3. N b ANIMCBWTERBEEREOVIFANEIL S NS,

I-a N {uyby 12N b O SRR BE R &|1-a-1 BENEETE - 57

BEOBEBLUER 1-a-2 HEFAFZMRIC L5 ERETR
1-b N 409bF 4 AN DM EITB VT2 ER/|1-D N {1y JANIMEERES O, 7oy
BEREEOERR 1 HEBEE

2&3-a 7 0¥ 1) NEEN &
2&3-b BFRIC & B E
2&3-c N 40y " AN DEEFERS. PERIC X

2&3-b BB EREON 0 2ER TS
- -b B LR EMNEE DReh
2&3-c KSTC B LUN 1uyks” 1AM bT D

HE - ANWEEBERE I ON 1yh M)
MOBY B FEEEREECHL ., +HRY
Bify, FREXESMREND,

4. PEBENEEMOREXRIERCTONS, PHEDER BESN . T OV o MEBER
4 N ADY AN O BE BB BRES O N1 AN OBRBEEES. FERICLSEY
RE& 1, 7Y o NEBNERS
Jadzr s hOES) A
1-1 N 4mebs AN MO REBEEREFORRK, BHER. -V D0 | (r=74) MmA-N - ME T EE 2T R SR &R
THE, . FHEE{TS. (1) &t Hme BEN, &4 BHERERAE, N AN 4

1-2 KSTC B3 4 BR O E EREF (Pre-service)12a7hd A
B, BEFEZIHEL. W0-N -FOREHORLEER S,

1-3 4 BB OBRBRBEFHER OVIN A, N9 2 BHE. BT 5.

14 4 8P OEBHEMER ORE /AR EM 2RET 5,

1-5 N AoybF IANIMOEBICE U ER - SI88E. BIUERE
Mo EERaIVERFE, ERT S,

2-1 N 409 1AM NC BN TIRENEE -N-1) ZART 3,

2-2 B UZYIN A W%adh, BMITDWTN 1/09hF (AN L
OWORBIER TR 5.

2-3 BN {09b AN IMOIEERNBBE O BEERE KSTC TEHE T
5,

2-4 BEFHEDOPHRIZOWTREZETI.

F1 NI ANV THBREEREET SNREEEERER 3
PO BEX

3-2 N A0y IAMINOTT MR OBEBRE /AT R P RET S,

3-3 N {ybF IANIA O MBS CHRBEIMEEERT 5,

HAEE - N\NEEBEREE OB XUEN (09 (AN hOSEEE
BREARCEEW VMHERERKT S,

4-] &R E N THRCE USSR TELR LD TR S,

4-2 BEFIFAMOELEERL. RETS,

4-3 7' 0¥ shha-Avi-ERTT 3,

(2) BEXAEMROBFEEIA BROVCHERESR

(3) EBWA-N -LOELE

(4) EBBEORE

(5) 7 uwv ) MERITHERER

(6) BERAEEBEMNKSTC, 7 ANINAN yOFHEICESMT 28 H

(B=f0

(1) RHEMROMRE

(2) SHEMROIE

(3) BA-N -+ DEEFEZT AN

(4) B¥ 45

( (5) KSTC ~0ERESHHEHMt5)
( (6) FFEHMBAG V-7 FE)

AN DFEERICEERT B,

ARAH :

1. BREAZRERNLZFIELND,

2. N ADybF 4AM IO RERUI DT -1
FEEENET OERENEEEIN. 5N
"ohs, :




BAE F=TITBT 5 EBBEEDRE L £ OFFib

2 199 FFREDCERKLFAME

& 25 B (Districts) DB HAEN O Fr =7 OHKE, BICAEWHBTIZEHLT
BELRAEELIRY HITE, EHIZZORNTHEFBICL > THRETEX S
FEEEOHPIEBLZWMY LT THEDCHBE 2T, ZOHEICESWT,
19998 H9H M5 20 B¥ T4 2 dD Kenya Science Teachers College (7
ZTHEREERERKREICIDORPNLARRBEBELED THRIFEL EH L 7=,
ZOEBMBBICKD 3 DOBEELERBL T, HFEORBICOVWTRHF 21T o 72,
D199 EH R EOEFHAE

BRI L > THEBOERTOHEEBICH T I2EBOFAEL T o7z, B
BRSO DFEERHIZER LTZOEIZDOHRHNZ2ITo ., ZDO4HTIT 2000 E5HE
AELAEDLETITY,
@1999 - RFE O & FEET O T

HONTHOECTHFMEEZ/ERL, FB1EFRRFEOREEICZHEEICEDHFH
HziTh¥d, TORREETLDE,
@1999 EFHF RIFEDERFAE

HERTEMICEMKICL2FEEL2B I o, THIZX > THRHBORK
RegH L, BEREETERL LTERIBMAGLTWD,
@2000 FEH S HEE & 2000 F2EEMEFOBMRARICH T I>EBRAELEM
BIZE>TITo 7, BEREB LB RITER L LTERICEMAS LTV,

3 2000 EHRMEDOEKELAE

1999 FOHRFEDH L HMFRELTV, THEEOBRELTo7, LI
2000 £ 4 A 10 B2 5 20 AXCER I N FHFEORE % Kisii & Gucha
X CTITV, 1999 EF RFEZZHE L2H BN 2000 EDOH G HE CIXERM &
LTHEHLTWEEITEBELREZ, TO%, 2000 EHEMECEFRELE
BRRICL > CTERBLEZ, ZhiX 1999 ELRKOEMBIZ L > THREZTY,
1999 EDEZ L DO, 1 EMOBELZSEXATHESZHEOHEOHRICS
WTatr Lz,

EHICHIHESHEEICH L TERBLEZMOBRRBICE T 2HEBERE
(2000 4% 4 A EME) FRUFAES 20004 8 HICHRFESHEICEEL 7=,
DEDE ST, 19985 9 A5 2000 F 8 HAETOREVEREZK4L.5ICF
L Hi,

XU =7 TiAo0ED 4 A 218 (£BH) 1% B (Good Friday) 7291z 4 A
20 BBRHHEDK TR &R o7,
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BATE =TI RTDEBEBFEDORE L £ OFH

BK4.5

XEREIZCL AT

U

WHE & £ O FFAf

HHE X RIS T OB MR E

M%ﬁx:ﬁ@«o%%ﬁmﬁ% H

!

BHRAELEE 2 - HBETFE O %R

!

%21 : 1999 4 8 A
% 1 B RBHE O X
O EHAIRE
O#HE 38 O FF 1
OEERAE

il

G OBRE (REEELE - @iF)

!

BT ORAEOHRE

FoeTIZRBITAHBTOMBEAOIRE

BEMEORBEOEE
HBEMEDOHRBERE

HEPEDSE

1999 EH RIFERE]
FHEZEOHFNL 6 HLDOHE R
Eiiifan

HRBHER EE O BB
MHEBEOHBRAOFE

WEHEXEEOBE - BE

2000 % 4 A HHBEEOEBOFE
# 5 BB B WHE DBLE (Kisii, Gucha #t[X)
HEMBRE~OERBRAE
ﬂ v
S - 2000 4 8 A 2000 RIFERE]
2 o E R FHED ER HMEHEE O 1FERMOBEREHE
1999 FERIRE & DB

OMEERAE
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FAE T=TIIBITHEBEBFHEOEE L T O

FEAH 1999 FHRIFEDOHEE L Z DOFE
1 FRFEDOERE

o7 REEEREBERIL T 2 Y x 7 F(SMASSE Project)iX 1999 €254
o B ® Kenya Science Teachers College T2E 9 B0 #%, WHE, {LZ, £%
DHEEZEDTCELIRFRIFEEZREBE L, ZOFRFEPIZZHERIIRHLT
ERRAELZHEE~DBEEREEZTo 7=,

Z® SMASSE “u =7 FTEEEND DX, FAZMNBIZLEHE
(Pre-Service Training) Tli7e <, BHBH B % %t £ ic L = #f & (INSET;
In-Service Training) TH b, ZD7uaPx7 FrOBHBHEEMED ERBEIX,
ROLOIBRIEBEFREHEAL TS, TRICEL>THRTERBT LHEAR
EXBEOHIBICES BRI TN ZLEEBELTWS, 20X RFERD
R r— F(cascade) FR & FEIEN TV 3,

OL P25

F A 2 ©°® Kenya Science teachers College T 2Bz > TiToh 5,
a7 vOFaFr b=, FRbbF=2TANDAIVF ==}
BB L RoTEBTIHEDZ L THD, MELZT 2 DITR R M LE
EN7BHBBER TH D, HERIFEERPEHOKRA LR D 8 AIC 2 AR EK
Shd, 1999 8 ANE 1 EIHFRFETH D,

@ #h J5 (district) HFE

HRIFETHEEZZTERBEE, THbLTFANIZ - P —2HEMH
ERoTEBTIREHTOZLTHD, HERXPEERLIEHOAKRLLRD
4 BIC2AMEREIND, 2000 4 ANRE 1EHFHETH D,

@7 52 H—HE

WA EELZ T ZEHEN I IR BATERET 54FE,2000 4 4 A LLE
WIEREHBEND FETHo7D, BRENICHEDRR-DICHFHE~KE S
iz,

1999 8 BIZHE 1 EIF RIFENF A 1 ¥ d Kenya Science teachers College
T2BECOE>TiToNTZ, BIFIX 9 DD Districts PHBEHR SN HFE
FROBBEE T, %, WE, LE, EHOBBHEYEFSEH 136 £ Th o 7=,
IDLEDEBT T T LTEREZBZRINIZV,

2 WMEFHIE

1999 £ 8 AICEB I NP RIFEORRITOVT, BHEEEOFM L HHE
ERBEDO2 D OREEITH- 1,

(1) BHERE M &
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BAE r=TICRT 2RBEBHEOREE L £ OFH

BEOFWEZOFMT OV TIETLE(1987), Kih(1988), R ME(2002)7 &
WEkoTHUDNTE -, %%, Plan (B 0DEHE) — Do (EH) — See
(M) DBV BLOENPTHREBESRETW I LBRNTHS BELFML,
TNEROBEIZEN L TV BERBEFICINLETHD, BEEIZLDE
BRBHREEL D> TRII->TWND, ZORELTEIETZENICEMT
HZEBREOTHB, flE, BEOEDFOFM) & TRERREOFM O
2ODEHTRELFMT 2 LB TE B,

KBE(1988) 1%, HEIDOBRERHOEH L LTKA4.6 DO~DEFHIKET,
BELZEAHLITTNCELTWNS,

K4.6 PRERZRHICBI>EMOBEZERE (KK 1988)

Q@ | Bxoa—x79r5/40 — HER#HR — AREEZR |

l 1
@ [ Bx (BXOAKR) 0BREDXWH |
l ?
® | R&E-£#0OEEEE |
l 1
@ | FIATEXZAT 47, PLERRE |

ZHROFTMZ T TR, BRO0BBOFMLVEETH S, BELBEELFT
i 20, ZOEHLHNELHABIILTBILIBEETHD, B HEIA
B2, BBERFEMERORVEICEETOILEND D, BIEHEICLD
BREBE - FMOFELE LTHHQAI8)IZKRD 5 A& HiIT T3,

Q7 V—h— KR

BHERE, TAFOKAL LEW, ThicNE2EEAL, MMEHKIIET
T3,

OF =y 27U RME

AR L2ZEEEZARLT, THO/EOHRZE LT, BEPICF =
v I EIT O,

Q@M R EE

MR LRIEBEEAABELTC, HEBICHSOHBIEWEE 285,
@S D

FMREEO—&ET, HLTHBEFALBNT, 3~T7TEBETRIRT 3,
O IRE - £EBME
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FAE T =7i2BT EBRBEMEDORYE L £ ORI

HHREE - £EEORECHERITHEERT 5,

IOMIZEBEOECTHMEBRY AhS2E, AROBREEWY Ah-3E
FMmEzHHLETITO>ZEbdH 5, EE(2002 p.10201F TEFFIZEWERLF
B EWATEERERZ2FSON, BCFHMOEALLBEZFICOT
SEDZLTHD,| CHEFMOEERZR LTV D, HITOEBBRO R
TAEFBICEBCHFMEITLE, ThEaBROFEME LTEATIZ LI REUTH
5, BRZELKFMMLEZNERDOFZFF IR TDIZ LIX, FRTOEEFEOA
26T, AERZCDLE S TEATW )X THLBRIRDIEAS, TEOE®RTHH
CREMENZEH DI LT, EREFTHLETHHS I, TRIZH2PDLLT,
HEHEMIIBENZSWIERH D, TREHBDREFVWEELFEFVWAEERHFE LV
T, FMMZOHDOIENAREEIBIT RN ETHD, BRIKHVWEVLLD
LDMUOHRARTRE, EEOBEEARFMCEELZMEKRTIZEHNLETHD
EEZD,

T HICHRER— (2002) X IHROFME X, BEHEHOHART, TOMK
REPHEMICHEEL, TLHICESWTHEED SV ZEREZMATZY, LER
WANEEEZITo7Y, —AOEVOEROERICEI L Z2EBRELEI VYT
DT BEIRFAMEOHY FTHD, ) LEROFMOENLEFZMLE TV D,
AFEOBCFEEELZOFFEOMBRLEBFIZITY, ERZHEAENL TN
TEBRKRETHD, HIL, EHEOERBRZHIFELETLLTEHERROKER
BREBEHTH?, FEEERNZERIN TV RWVWARIIZIHREZE+HELE
D, SHOICERTELERICEIBBNRZZZICRVEERZVTHZLENTE
5, DEVEFKEBEBToLFEME L LICLT, ZESHROFEME LTED
L, ROZBOFE TR #RFETHZLRKRETH D,

ORI MIEFROBEDCALA LT, BEBREBOMBIILENTHD L
EB2D, BROFMIZL > CHEBBEEMEOHENTEZRIL, RVWFTMERE
bNBRPSTRDIIMANREBEEZITI LN TE S, XL IIHBRHTEEH
EMEOHFTERL TN LT, BETHIZEFIRRIBEIBITO>Z &
THEERHNEMOFELCERNBI LN TES,

COEIRBEFEBEPLIZ LAEBEFMEZITOI LT, BEOHENRRE
TS, ZRFFHBTHY, ER~AENITHETRELITI, LEEH>T
COMETEBLIEZI L ZESOBREOFMKAITEI EORLVLE, BHHE
DEREOTFMICE L THLEEOFIMLEACHACHCTIMELERL, A
FEOEBEIZOVWTCEZHEICLBCTEE2TLOYE, BCFEEDCERICIH
ST, JURQIS)BRH T =MD D7 Y —h— Fik L MR ERER L 2 H
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BAE F=T BT SEBEBIFEOEE L OFFM

WCHEMEE Z/ER L7723, FMEERROPNDLVOL EICERELE, £T%
BEVPFEICRRSELEF -, MECERNICSMTE LN Z L,
ZLCHESZSEEC L > THENERBEN ThoZITLDENLEVIER
Thd, SHIEHRERMEZRI TEABHLEBEREENE S L oICLE, 2D
FIOCLTHERLEZECHFMELAVCZEECHOHMI Y, TOBEEMD
ZHEPHELZLLOLS>ICZITIEDEIPEFT L, ZTHIEIKREIOHEE 2 #H
LTW IR THMTHELEE R,
SFICELTRROZEIZEE L, HESMELRBFONELZHEHITH D
EZFFEDHTOVTYH, BT LLEHRBMIIEMTERVWESE L ELOND, T
IO RBANCREHERRMOBRBREREHAL DI LBLETH D, KL
HENBE2T X THEZHEEORRICODLESZ LTV, ZEEIEN LR
S2TWARLTYH, EBLELHENETLHDIEAD, BELZHEOERES
S5FEZT, MEEHEEROLBEERMBODL L ICERMIZHE EN S DO ThiVITH
BiienwtEZ5,

3 HOHMEOSWHERLZOER
B 1 EPRFEIT1999F 8 10 B 19 BETO 2 BB TCEEINT,
ZEI1BRENSHA L LEBOMENETERL, F 22BN EE - A - L% -

# 4.8 Session Evaluation Sheet

Please check and write the following after the session.
( OMale OFemale )

1) Reconsideration

[ 1 —poor, 2 — Fair, 3 — Average, 4 — good, 5 — Excellent |

Motivation (poor) 1....2...8....4....5 (excellent)
Participation (poor) 1.....2.....3.....4....5 (excellent)
Relevance (poor) 1.....2.....8.....4.....5 (excellent)

2) Other comments

XII 5 (S - BARMT, 1989)IZBATE OEMICET 32 EBM2HE
iToTW53,
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BAE =T RBITABEBREEEDORE L Z O

EROBZBRCHPNTHELER Lz, ThEZhOBEBREOKIC, £4.8°T
R XS 7B EiEMiE“Session Evaluation Sheet”#Efi L T, Z#EEICHL
TETL4A TECFH Mz IiTHOE -,

B C.3Ffi » X B iX Motivation, Participation, Relevance ® 3 DDHE LD
WT b BYFE CTEEM L, & 5T Other comments TE R % f8ilk X ¥ 7z, Motivation
T MEFANBFICOWTHEHRCELERF TR IZ2OWT, Participation T
X THEZICERBICBMTE 2] IZ2WT, Relevance Tix I ERNE N E
I Thoteh] KHOVWTHESMERZENENECTHMEE2 IS, EMOXH
31 AICHCHMZER LI2MEREBIR, X4.90L80THD,

3% 4.9 Session evaluation % Ei L 7~ 3§z X

#E B #(1999 £) HmEA
HFEF A 8 A 10 H Rational for INSET
(%51HEHE) [8H 10H Trends in teaching and learning of Science
8A 11 H Teaching approach and methods
8H 12 H Teachers’ Attitude
8AH 12 H Work planning
8H 13 H Gender Issues
8 H 13 H Communication skill
£ F 8 H 16 A Ecology
(52HEE) |8A 17H Classification
8H 18 H Facilities and Resources
8H 19 H Cell Biology

K, 2 b O ERETOREE DEE» D LOARICOVTERET 5,

DWork Planning

5 B TOFEMODEMAZ RS &, Work Planning & Zh UANA DR L LT
HLNIZEVWAELONS, K4.7177 K 512, Motivation 2SHEMRIC < B
NTW3, tMOEHRTILL~8 TTRFMEZ LEZEETPEDOTHRNT
%25 &, Z® Work Planning ~DOfFEMOEMIIM E IRV ERS, BT

X A DB RH“SNASSE PROJECT INSET Programme for August 1999”7
HbIKEMH L, BT ZOERZZRINTZV,
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El4.7 Work Planning
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BEHCEMENERZAL CTRHEINTVWSOT, ZREFOREREAIHNT»
Sl EZITENS, LIz TZ D HCHME(Session Evaluation Sheet) D H
i, THEEOBEREZRBRLTNDLEZIDND, ZOBRERNLHALNDHHF
EMEOERIX, HENER [H#Y) TH2LLEFEEIN3HNT, H4F
DEVPBEEBICEMLEDR, HECERERSCELER > TEMLEEIL2HLT
TELDThRboT VR D,

EEICZHE L L bIZ Work Planning D#EZREZZEB L C, BMOEHRERRRER
BRORBENBNYDL, ZREEPOLEABOE~RBOFLNHT W, FAOH
Wb LTh, ZEENPLOBRVIFMIELRLOTHD LEZD,

DR RPFED =7 N#EIX A7 Kenya Science Teachers College D E
ThHy, HEBERZFIINETEREFE-TWVABL, PO THEERKTHIEIZ
Yo BBREBRLHD, L LRBHEOHEME LTIIMHOTTHY, TMED
HolZ LIXENTH B,

T Z ? Session Evaluation Sheet DFFEFERZ ED K HITAENT Z LB T
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XBHEAI M, ETEBEZONDDIX, T_XTORBBELZLS DANTHT, FMEHK
KENTWVHIEBELREL) ThoPRFT I L TH DI SEDBEEITII,
Work Planning B ICHEMERELSEZEN TV O TRETILERHDEA I,
TR LUCEMZRODDIETOMBLT2HDOTRY, RERVWFEMETH -
TeinEBEtl, TRERE~OREDOHBLE LTWS ZLBLHETHD, 0F
VRBEOHCHMERASHROTIME LTESP LTV ZEBEETH S,
COHBOHELEEZINEORFTL LB TLVEYT—varyoEffzEdTW
SHERHBEA S,

RIZEBZONDDIX, ZTREELOLDORARTHD, XREBEIXHEL-HEHEL 3
SOBERPLHECHMEL, EHZERIEOVWTREE TS, BEEZFML T
REWVW) —EDOEED DT, LZBEIZ TRpok] TR Rdo7] EiIF T
BT, EQOXIBRRBERP2TZDD, HOIVIERL BP0 PE2ZEZTY
T EiL2d, TORBIBCOUENEbLok L &, DEVZHETNHEIT
MoTEFELMED oL L WU THRICIEL D, FMET2R2LFFMEI DRI
ol iz, BEOBMNENEN LIS 5o TL %, BHORELZERD
WML TWS Z L DRSS ZBESOBRPOMD LB TED, TDLIHKT
FEROFMO—2 L LTHCHMEZENLEFENS D Z L EFED RN TR
LTW ZENTED, LMo THOHMESession Evaluation Sheet”®
ERICE->T, BN ECORREBRICTMET 57200 Tidel, ZHE
HOFMmOHEEZ BENICRT ZE R TE D,

@Facilities and Resources

4.8 X4EMBHE DZH LI-#$E Facilities and Resources D2 & IZ &
M TH D, X 4.4 Work Planning & < 55 &, Facilities and Resources
BZEEPLBEVEMEZIT TR0 N5, THEPLBWVWFEMER T =
HENZOEFTIVEVERTHOoRLHMTHIDIXRERATHDIN, ZTHEARE
WHEBRRLE LR, BRWIZSMEZRL, MELEORNETH LW
IBBESZREICELELLE VWD Z LI/ B, Facilities and Resources Tid
EMOBRETRIZILOBREBELBM - BRICEHLTHAL, 2MEXBERT D &
WIHIREBTH o7z, ZHEILLE > TIRVIPIZHZIDINEVIBEEFFIEICHEN
HY, THITIEZDABThHoTE VI TNV RD, BREREBATLREOH
Bzl oTHBNBFTZOVWTRHEAML TR VI BARDD, LALEDON
BEOPICARICHERLLS, BREZFHEZETHZILINLEWVWI Z LIXTBENLH
ATNBEZELETHD, TOERTEHZHECHKEFLEZNETHo72 LW
2B,

ZHREPOOFMIONVT, FICHFMBBEVEELBVEEIIOWTOTE
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Bl4.8 Facilities and Resources
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DWERBEDLDTHBATH o7, FEZEE DO OFMIZEITEVEEIT
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R olei, SHELPLOFMBBLS CHOMLERBREITIHLY 5571255,
FTDLERXEFDILERNEDALAATEDZLBRMLETH D,
@ Rationale for INSET
INSET(In-service Training) DEGBHMR L LMFITONBETHB, T
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o RRERICE-o LANETH - 72D T, motivation BLLELS H b T
5, BN NBEERHATHIHEEICX, SEELFEDTH S VEVT—V 3
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Z2BZETHY, THAL R o] ERETTTETOTERLES THITE&
DIFBZENTEBREAINELEEBIAZLBMLETH S,
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4.9 Rationale for INSET
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B44.11 Teaching approaches and methods
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X, BEEZREIRIERZLBNENVWIZEThoTe, ZOLIRBRRESER
T, FTARELRZED ¥ =TAIZH L TKRD L 3 72“PDS Approach” L fE L TR R
ZiFo7m, Zhix P(Plan),D(Do0),S(See)T b L EZIL T, EEBZLTZN
EEMLT, ROHEIAENT I L2 AEFNRERALH T 2O THD, Z
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TWRWER W, SEIOHELBLTBETIZLORELEN G LE
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FEEOBCHMEORRLR CE 2N, F2BEBCEBML-HEBANEOH
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#IEIZ DT X Teaching approach and methods D X H IZELS Ehizb D &,
Work Planning D £ 5 iMoo b D &R bol, BROMEANRTIZOWVWTIX
ERICBHMAELERLTRY, ZOREFERILLEDBREELLEL LT
LZHENETLE/MICBL LA TERE, ZORTIRXEMRAENENEZHET
ol WZBIEA), ELHEZHEEIXBEREBE IV LVERARICEHKEL R
DOTRERNNEEZEZDNDER, 2ROV THELIEHRELTILNERD B,
FRZHEERLEZELSFTMLAZELTYH, HEEBRASHERBIE K> T
BELTHOTHONITHBEL CERTIBER - THLRIWEASAD, F=TD
Bhh=RE2+SICBEBLEZY ZT, £#BREBOEBANEEZRITL TV
LRBRETH D,

4 WHEHK T EFAZE (Post-evaluation) D H5H#r & Z DER

MERKBICEMOZHEELZNRICEMKRCL2FRAELER L2, HRM
MITEZEL =T AHB 7% —/3—} Simon W. Kinyua, ¥ X Regina W.
N'gang’a D {ERR L7z, ERKB X CEEER %2 HKFER“EVALUATION OF
SMASSE INSET IN BIOLOGY 2/ RY, ZOEMKIZKRD 3 oBH o
TWd,
OZBEICIIMEER2RICOVTO B T

ZOBECFEIX 5 >DOEE Item)iZ NN TN S,

DERKRORTER ST DN,

HFERIRORTEREEE LD,

MBS IR D R TRERE IR izh,

IV)FHE TIIRDO R &2 FIZ2T bizh,

V)IFHE TIIR D RICEE LTZd,
INBOERITES 55~ 7 O/EEB Sub-Ttem)ic AR TNT, ZhZThk
DEH>T6ERMTERELTWVS,

0-X< 2w 1-bE0 <AV 2-EF 3-B\ 4-Z0LA~NABL

5- N T3,
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%4.10 Post-evaluationl-1.5 DO & A%
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BREOCEIEENS,

- BEIIATMEORBEFONETH D,
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- FLOBEEITAFEOBEIESBE2RIELTVWA L, AEZLOBEIXHEE D

DEEORMTHDZ LIZOWVWTHRERKRTSH 5,
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5, ZBEVBSOBREERZZBNICTMI 2 LBPEETHD, HEVPELD
DREERZELLTFMLT, TREROERICKE VST HZ L&RIT S0
TEDIWVWEBRTES, HERKMLCHIRMEOLEZE LS5 BB TR
DETHDIEWVWZD, ERICHLTEOHBEEKBL, £ E B2
LCHEHMRENT LT, HMIZESOBRERZRZZBMICTMT 5L 51CR
5, bHbAAREBERLEFANPLOERMOABETH L, BENTENEHFETD
ZERETERY,

Ef1-MI.2 CRTIEEOHB-TZFER»OAEFICEBIELD | ZLIZHo0
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MENLCBEENTZL] LOBWIZOWVWT, £4.1 1D0X5RRIELTWVS,
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BREEODVTHEHBERNFTICHARAATHWLERNHD LEZD,
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R0,

BR3.5TC (=7 0AHEFTORELEZLEDOLIBRBENHVED] D
Wiz, TAOZBEEN (TRTOEE~NMEEHNLRHEOEBESPILE] LEE
LTW3, DEVSEDHTTHBILORDY, ZOXIRFEOHESNEH
KHBETHDHEELZTNBLENIZETHD, RKIZA44D HBOBENRE L
KEBRNICE_E| LEIZLTVWS, ZBECRHBEOEBRENPRELSEATS
EEZTVWBRZLREAEND,

WEEDANENEL RVEAICE, ZOBRM30L I RERXOBRBTIXE
BRRBREELBHIILETEEZ, ZOBRTRREOMEBIZENTZ LD
TEHRAMRBRETH o7,

BHE 2000 FHRFEOKE L £ DFAM
1 AEOFIE

1999 4 8 AICE 1 BITRFEHBEERICHESZEEICH L CTEMREERN
MIZEAFELER L, ZOERERZOYe Y= PORYEME (HE
HE) THIRMNEMELORELZZ T T, BRLH (WHE - ZF - £H) i
EEDN, BESIHFRIBEHEEHLRBZNENIER L, 51220008 8 ADE
2 EHRFETCLRBOEMBICLIPELITo2, TOHEBEEZRTESR
“SMASSE NATIONAL INSET QUESTIONNAIRE FOR BIOLOGY
TEACHERS”IZR T,

1999 EDHE, BL V2000 FE0REL OUBRICE > THEISMLIZER
WKWOWTERRE TOHBEEICHTHIEBDOEMITONTIHNT, 1999 £ 8
HORETIL, BEFEORBERIIORAEEZEBLL CWVWDE, TORICZH
ZX2BMOEE*ZHL, HITOPEER~RIBREEREZIToTE L, £
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DREIZ 2000 ED 4 BT, 74 v TOZHEIIHFHHE DI EE (district
trainer) & LT, TN FNORTHITOHE 2RI 2 BEIOREREE 2 EKE
LTW3, ThbDRBREPEETZT2000E 8 Al A e TCOMEIZEML
TW3, 20004 8 A CORERT A u L TCORRFEDBEILERIC 1999 FED
ERBLEIZERLLBRTERBLELOTHS, AZELLTVE I ZERO—
EEZEN, BROXEBEREEL WAL, LR > T 1999 F L 2000 £ L 0
FERRZUEBRT AL CRBEFOEBED AN T HIEBROELEREL =,
it%&th%@ﬁﬁ%lEﬁKbk@ﬁﬁ?é’&Kiof%wﬁﬁéﬁ
Rz, 1999 £ TiX 32 A BHHEICE M L7243, 2000 F£i2iE 1 4 2N BRIZ
SMLTWHRY, 28 2000 EICIIRLOPEERBEE 4 L DBFH 2] %Jul,f
WA, TOA4LESDOEIZEIZOVTIEESHBERIZIZIED Rho Tz,
SHREOERAG TOHBTEBIIBTHIERBOEAIIONWTIE, EPO%HE
F 31 A0, T, L6 NAORGKEBEIA TR L TN, HZHZ-
THRDE S KfFot, & 1 EFRFHERICSES 31 40RITHACEY
REBTHEZ 1LBHTZZLBboT, F=T ADID X —N— 1 d%H
EOHNE M IAZHBLE, BHMEFRFICM SADFEENES TH B L OHIW
Tholz, ZNRILTH ZIARXFRIFEFIC, OB LFMTE»I o7,
S HIZ 2000 F 4 Bz FRFER TN & X2, Kisii 38 & W Gucha #IX T
BEIBIIETIEENEL T4 NEZHHLBER2ITo, F=TAID Y
H—=R—NZ LB 4 ANOE 1EHBEFORMIFREETCHoz, LEDXIIZ
LT, B1EFRFEFOFMELIENE 14, PEREOEF 44, FEIEVE
1A&ZMHELE, 206 ANICOWTEEREZIToTZ. 6 NAODBMHEZRORKA4.
1 3i2%9, :
*£4.13 HHELEZEBEZFORBRH

BEFE | i | B F R T DO

M EA |40 1% | &t | K2E&E)E 2001 4E 9 A |2 B A CEHFE

G K 40 % | Bt | REFEHB)E

OK |30k |B# |EX (HEERRK) &

B K 301% | B | EXK (BEER) %

HEA |40 | &t | REGEHB)ZE

REA |20 | &k | REGHB)E

2 MEOHRLZFONW
PERELPOROLIICERE2ITo I,
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M 12(b) (BEEMbDERDPEREEL > TWET DI T, FEHT5H4%
DEEDEHNELZF - TR LEZLTVS, AAELKL 31 A (311) # T,
TRTCOEREPEREEZF O TWVALEXZHE (K) I38THVEL X
RN, B%BDEFELDFESTVWRWVWEEZTZHE (FR) 1 31%K, 10%%EREL
HEL-HE () R 18&bol, BREBERZ /I =TENOBBETHL /=7
HBEHZEFH(KIE: Kenya Institute of Education)’2 EN O RBITE N TWT, #
FTCHHBHAESICAFTES, Tb»2bbLTEHNTLEOEE LI HBE
FRoTWVWARVWDE, BARORREFIKESRERD, ZHFEERTERERL
BDHERELZXFLTWDIERERAL, BERELZH > TVWRVWOTHEOKRE L
Bl — b NEOBREBOEYICRSE, BLLo /) —FERT, £2ZIZEN
EEHZEBETOOREEORERTE S ZLHOTVD, BATHNIERITF
BIZab—»20NTE50, F=TOEBHMOERICIFTaC—KBIZIZILAERLN
BRWL, aP—HOLE/RIZLERICEIFEALRY, HMRAETIIHFO
WHORAHREER IR THRNOa - #i2HEB L2 T Ths, BER#MOZI D
ZERTIE, AERATELIARLNRL RoBROL YRR ORI S E D
T3, LTHAREDPFERIZaAEY— 2T H50FIITWVrLRy, av—#2HFI
LoTHIZDEIBRRMTHEDOT, BARATCOFERELZZOEEF =T ICF
HIATy Z LT TE R,

1 80(a)B TiX, EHOBETHIVRPERBOERFERIZIBESEHFOT L
HZED] LS ZEIZHDVWTHET I EVWIMWVWTH D, ZOHEZKFIZOW
T 1999 AL 2000 FFEZ LB LB 0N, 4.1 7THD, 1999 ETIEFET
SEL WK MEINIFETDEALENCLIDLEEELIEZLDODR 57%TH -
ezt LT, 2000 EDOFETIE 7183% LML TWDE, BEDOBAIKLL-T
REZIRLTWK ZLEEDWVWTEEHIIEIZEL TS, BETIEL VMR
Dol RICEEOEWIZTHDOTIEE RS, NEMIZRDZZLPHERICL>TE
BRELEZD, BEIBBDRBEALKERL, FMESLLFAOERSEENHM X
ANONTHY LBV ROV RETHD, TELHETEENVICEDZRS2HDT
NERIZRNLEZ L, BVRZT-LBEDNICECTHMATEDI Z BBV LEE
DEWIZLEZD, COREPOLZHEFTI1IER TEROEENAONDL LE
Abhbd, PRFETCHLEMT I EOEEM 2 MBH L 72 # E “PDSI
Approach” #8772, ¥ ZHEEFCHOTFMEZEN T ¢ICL > TEDFME
DRV FEHEEFETLLEBIL, TORDIRXZKINTIOCHEELTEE, R
HEDOSZHEEVPMFHEDIRERELLEDTH BN, Kisii ~HGFHEDO L 57
EBBUAT oL &I, TOHMFHEREE GRIFBZFOPF TECTMEEL T
LT, ETCHRUELHRMALTWEILEPHIZHN T 72, GRIZTZORBWIZ
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K4.17 F[430(a)B

My success or failure in teaching students in my biology classes is due
primarily to my own effort and ability

1999 [

year

2000

0% 20% 40% 60% 80% 100%
Percentage

’EJStrongly disagree BlDisagree B Agree B Strongly agree |

*t LT Strongly agree *HEIZLTW5, 1999 EOFRFEDREIZ [EERDHE
BITERBPICENTARET, ERUFOBITIVMLETHD] LEBRAMEZIOD
EEH® LTV H S A 2000 Fi21X agree LRIZLTW5S, 1 FEHOEED
BOPT BB TERVWIEEMARENTZLIITERY] ZEBahotz
EWH, 1 EROBEBORNTHh TN THINELRR b, X HITEHHA
BEELTWLERHDEA S, 1999 FORRIFEORICEE - EROKE,
J—=F =y 7OMETRRE D EALONT O KiX, 2000 FEOFRHFETYH
disagree L[HIZELTW5B, MEFHETHLFDEH TR —F—T v 7HRRET
ERpbol, 1EMTRERENIIR DN Rz LHBTINL D,

B 30(a)G TIX, TEMBBIBIHERD IR BTV a riZonTEL
HoTRY, TNEEPOREOFTELTWNLS] LS ZLIZHOVWTRET
BNEVIBNTH B, ZOEZIZOVT 19994 & 2000FE 2 LB L7 b D23,
K4.1 8 Thb, Strongly agree lIZBH L TWVBEN, I XTOZHEEIREL
LTWa, £FEOHBIRPTVHEBWVWIRSZEZOFLETEL TSI LF, B
E52TIORDPTRURERTEH B, 2EVHEO—FHRBEZIARIT Tkl
, BEDERBZHVZDEDOFEETELIRL TV BEABLETHS, 7
ST CTOBRMBAECLIBEBEIOBRIZIORABRLETHSEZ, 1999
£ 8 HOFRHETEYEZHEIZR L Tlid“misconception”iZ DWW T DEREE
ToTW2, HHFEG64LDH>H 5 4I1L strongly agree LEIZELTWA, R XA
7202 agree EHZELTWVWD, R EAIT 1999 EFRIFEDOREIZL -V T v
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I OBMBBEWBEOEY FE#HRE LRI THBFERTRE LV LMELBV
AEORIZEEZ 20ROLETHABOAEZRICTI2EEZIODRMEE TEHDICEL S,
MOEIZEPSHE L TCHLEDICHEMELTVWSIEELDNS, TO—FTBK
1% 1999 E O RIFE DRI ITEREIIC R 27225, 2000 £ 4 A OGS HE DR
DEBHZRDZIEABHEZPRVEBERLTITBHLTBY, HEICL > TEREST
SAEDLDZEREDNTE, BROFEIZIE, BERRHEL, ZLOBRIENED
obhnTnadetEZIOLND,

X4.18 [ 30(a)G

I am familiar with the student’ s misconception of Biology phenomena
and I apply strategies of Biology lesson presentation to reform their
misconceptions.

1999 |2

year

2000

0% 20% 40% 60% 80% 100%
Percentage

‘EIStrongly disagree BDisagree B Agree @ Strongly agree

M 80(b)NTIX, TAEFEICH L THRE ERE ERR -BESTZ2T DA,
HMME, BhE, XBHE, ERE, FAEE, TEEZLLTORFZHELLIAE
THBERBRUTWVWE] LWHZLIZHOWTHETANEVIBWTHSB, 20D
EZIZ2VWT 1999 £ & 2000 EX LB L2 b0, M4.1 9 THD, HAERIX
HBENEELERIIBETHIADITLINWEWIBZFRH S, LI LAERIZHEK
BANELHBIEIICNE, BECTRELZTHIUANCIEIELMVBALBLE
EEND, ARIEEREZRFILEITRRZOLDICHMEERK L, £FOER
PHBTAEOOFEL TRV, BICIAEROHERBRIZRDBZELHBIZA I,
1999 T EBENRAEBE L TWVWA 2, 2000 FEDEE & L#k§ 5 & strongly agree
NELIZEMLTND, SEEREDEBEXLIUHNCRIYECLEDOHD Z &
EEDIRLEEEZOND, HEE 6 £IX2 B strongly agree L[EZE L T
W5,
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4.19 300N

I feel that I should play the role of a counsellor, monitor, guide,
motivator, evaluator, facilitator, supporter, experimenter, researcher,
and manager to my students.

1999

year

2000

0% 20% 40% 60% 80% 100%
Percentage

B Strongly disagree B Disagree B Agree B Strongly agree

30K Tix, E-oh#Hx F%2T52L T, AHROBRECKREREREY
BEZBZLBTER] LWVWHIZLIZHOVWTREBTAELEVWIHWTHS, ZD
FZEZDWT 1999 F & 2000 F &2 LB L7z b D, M4.20THD, 1999 4
& 2000 EX BT 5 &, strongly agree BB L TWDB, Bho#HxF L
b, FELICEAEDOEAPEEICERT S 2D TiERn, 1 FMAICERVE
AMTHT, TNEERTHIILOHELIERLEDEASAI D, BROTEH#ED
ERBIZHATEBZFELRTHEVIZENELTLETHIZON b LR,
THIZOWTIE, SHLIIRFORMBR DL EEZIOLND, O KT agree, LD
6 ADOHH & X strongly agree (EIZELTED, 6 AL b IZHEVEITIRLN
QAN
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K4.20 FRj30mK

By trying a different teaching method, I can significantly affect students’
achievement.

1999

year

2000

0% 20% 40% 60% 80% 100%
Percentage

|E|Strongly disagree EDisagree B Agree BB Strongly agree !

R 30(a)C T, TEYOBETHIEL WL DEINTIESOREDEHH %8

ZAHBEERDOEDTHD] LWVWHIZELIZOWVWTRETAINLEWVWOIRBRIWTH S, =
DEIZFIZOWT 1999 F & 2000 FZ LB L bDOR, 4.2 1 THD,

X4.21 f30(a)C

My success or failures in teaching students in my Biology classes is due
to factors beyond my control.

1999

year

2000 [:::1¢

0% 20% 40% 60% 80% 100%
Percentage

|E!Strongly disagree ElDisagree B Agree B Strongly agree |

1999 £ & 2000 E & B2 LE_TH B &, 2000 F D F ) agree, strongly agree
HIZHEM L, disagree & strongly disagree EB3WFHRHBWH L TWB, D
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FOVRMETHIEL WL DEINDEVWIZ LI, BHOarytao— i Bx5
BERRHDIERL TS, AEOCORENLREE, BERORBOMBILER
REBMRERNDNEZEZONDIDOT, 2O LIZEbOTHRENRILTLD S,
1 EMOBYVMAORPTEIVRENRLBANLOEZLZEWVWIZLTHAS
o THNIZDOVWTIEHELIKBREEMLEFSXTOWSMERXDHDEAS ), HEAIX
strongly agree tEIZE L, BEN I LWL BESNTIABOEESZITH L
EZTWVW5, B L7Z L5112 1999 EFILROWZERKEOCKER ZOEEICEN
TWb, OKlXagree ¢ EIZL, BEZ2RRBIHIRENIROLONDG, ZHUSD
4 N1X strongly disagree CEIZ L TRV, SEIFELREBERIABICH LR, #
E~BRYVHEATHNI)IENVIERBRELILNS, 2721 BROEZEIXAHRL -
FORERIZIV EIKEZELELI LT H2BEMBRLNDIDOT, ELFIWVWTER
HRETHAD,

LEDELIITI999F L 2000 R L OFERRE L BT LT, 1ERHE
BOBBEBICHTIBBOLELERE L2, AEXNRED 31 £ L0BTH
S27DOT, HETHHELEZ 64 DTE2 1ERBICOLEVBRELTCEZDOEREH
Rz, ZORMTHE 30(a)B OB TIE, BECOBAIRIL>TREZIRLT
W ZEWZOWTEENIZEIZE LZENEM L, FLHHETIIHIADK
I TEGNRTERNZEEMAENTZEIETERY) EWVWOHEIME DR
ERHRELNDZELWE, ELCROLIICHFHEDIEEER L L TERICED
LTWBERBDODOENZEDLVER, BROIIXERPIZEAER LN RWE
bWz, SHIHBEL THESHEER2AZTFEL TSI LT, 20EEZE
BLTWMERDD EEX D,

EO6H HMCETIAR

1 FEOEW

F=T OEHDRHZE N HMIBEMEERLENEEDOBRETEREEREL LT
WANICOWTERRICLAAELT o777, ERBEBIOEHBERIERIZE
L TW3,

AERIROBEEREE*RRIZIT- T,

O =T HMFEBFEZHE 1024, VT LD THBRFELZHEHT 2HE
Th D,

Q=7 2ERBHEZHE 364, Z0I b 314I1F 1999 FILHEBHEBEWE
T TW3B, BiIEEDEERBEDT-HIZ 541X 2000 F 8 AIZHHTRHE
LE2#EHEBETH D,
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2 WEFE

ROED T =TEHNTEDRBENLT V7 — FMREZERK L 7,
D2000 FF 4 Az FRFERICZHEE (7T HIR) 5 122 0EHBHRICHLT
EREKIZLAAELEmB L7, 7 o0 districts ® 9 b Kisii 8 & ® Gucha T
ITEENER L, FOMo districts 2 2WTik, HFHIEHIZ National
Trainer IZL > TEE L7z, AEHRERBIOABIZIROKRL.14DLBVTH
5. |

@2000 £ 8 A IC2EBEFICZHELH 36 LA 0EMBHB I L THEMKICX
DPHRAEZERL, AEIEEPEET -1,

£4.14 PAEHX (Ko) BLUBAEAK

X5 AN
(WEEHE Z#HE 36
@#EHE ZHEE

Kisii 18
#1355 | Butere/Mumias | 16

Gucha 16

Lugari 11

Makueni 14

Kajiado 19

Maragua 8

/NEE 102

aEt 138

3 HAERBROBME
FAEBRIZOVTIRBROBRICHEMNLTWVWEDT, BRIV,
OB TEFICLST, AHOFEFRIF/RLEOL IR LIZRIZEISEBVE
T2 ERHTEH2ERBERBPRDODLEY Thot,
ERENTZHAEEZBEHICHOBELTVWDIOT, —ATEROEBEREDIT TS
LbDObWE, FTRIFEZEED I6LDOFT, 2241 TEMOEZBIZL > TH
BMEBD £ (BRBRE2ELILOIICKRD) LEEZELTVD, ZOLITELD
SHETIIABORBREESILHEEL TS, SHLIZFER, FEHE, BEORK
EFBETH ETHRIZILDE LTS,
WEHFESZHEED 102AD0F T8 AR LIIC TEHDOERIZL > TH
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BMOBRBER/D) LEEZLTWVWDS, 2640 HEEZMBRTHIILENTED] &
EZELTWSE, EHOEFNLHEI[OKEZM Y FHET TCORM» L, FOME
DIZHLT AR ALEFIZDITHE LTS,

Q%M EMEH L TN TEDOLII RLEEFZELVWEBVWETY] KT 5E
REBEREIKROLEBY ThoT,

HRFEZHE 11 413 TRECRICI--EE] LEELTVWDS, £k 9
BIXTEVWREER | 2T T3, 2408EROFMELRBELHIT VD,
SEVENTHRELEBEERZTV, £EORKENH VEND o 72 & Hk
L7z ERR2RERBIIED, TFELL [EBLW EBRoTWVD, SbHiZH
RFEZHEED 14 BIZEHOFETFIZL->T, BRAZ LKAV REMBEORER
DEBTRERCRDIEN) TEEOEBORE] 2HT T35, 2 H38B L
HZELTWD,
HMAEFIEEDORIZEIFRFEEOCEZL OEZF LA LBEmMERL TS, HF
MiEH 20 413 BRECRICL-ZEE] LERIZLTWS, 741 BV
BERERE 2T T3, 1943 EFORAIERBEL DT TS, HHEPHE
ZHEOREED 50 £HIZEMHOEE LT, BAZ I BV EMOHERS
REMBBRECRDZ LV TEEDOZEFORE] 2H T TWVD, 9 £XEMT
TCIHATEL Y ZRBRELFATEZVTEZLEHIT VD, EHIC 4
LB LR EEORELH T TS,

QFM TEMEHAXA TV TEDII RLEZDELRVWEBWET I ITHT
HZERBRIIRDOEBY THotz,

HRFERIT 1440 [ RAESRBRE] 2T TBY, BENIIT EREZR
Wi, TBERERRV] 22T TS, 6 42 [EfFEOZEHARCEEB 2B
Bl IZoWnThIFTnd, EHi2440 ZILTHBD), 3408 MMOFEENDL
DXENRZN| ZEEBIEZELTWVWSE, AR TRERVINANRL EHIFT TS,
HEHEERLTFA o v ORERBZEOBRLIZERL L WVWR 5,
HEFEED 22408 T RVREL, 1640 EEORKRWEESN 25T T
Wb, ¥72 9 40 TEFEOHBHREE] LEZELTWDS, HIFHEED 14
BN T+D7BRE T 5], 10808 TMEOXRM] 2H T THBY, 640 ZF
RIIEM] THRELTWVD, RICHEFEEDO SLAN [EVWHLEER] 2517,
480 T+oRERRRV] ELTW5, 2LT84ADN MoHBEILOXE
WCRITD], 440 TEFEDOLZVWEEER] LHELTVWDS, HRRNEFLLTT
&0 TRERY T NR], 440 TELVWEMAE] 2HF T35,

@F TAEYHOHMIIHMBEM ZHAREL T, BELZITRETHE.] LOER
Whlid, EIBVETH] LOBERTKRD 4 >OBRBREPLBY, 2122
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WTIEHZFOEBRIZOWTERR B,
BIRAL

i) AET DN, Rigo Ty,

i) ABETAL. REBRVMALZLERH B,

i) EELZW,

iv) FOMOER,
TEY OB ITHIBLBEMEZEEL T, BELXZTARETHD] CHTIHIEREE
EDOELONRM44.21ThHhs, FOEFIIEE LEZHBOKERL TV,
TREEOCETOHRED MREM OB LBEEE) OoVWTHAEL, %
D R2%ITHTD IBENEEL TS LEHELTWS,

4.21 HIREMIZHOVWTOER
What is your opinion about this suggestion? “The Biology teacher

should develop locally available materials, and then use the
materials for lessons.”

figures: number of teachers

Districts trainees

National trainees |:::

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Although I agree, I have never done so Bl agree and I am already doing so
81 do not agree B Other comments

®@FM MTREZTA L, RbBRVBAZZ XD, ] UT, BEMICHBALT
&V, B4, M4, POLOCLTHMEBREL, BFECFVELE
] TRYOVMALEZERHDZEEELELDICIEK, BEMIZZOEMEZ HITT
b bol,

FORAHE - #FHHE, B X OVE R Tld“locally available materials” D 3E M
ZRAV, ARXTRINCHTIIELSEEL HMmEH) L LTAHVD, Zh
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X THERMBEZE> TERTHAZENTEIHBREM] LV BRTHEA
T35, TOHIBEMEFEBEEBOF L LT, HRIEZHES 33 40 34
BT OR 49 BEOMBEM EHIT VB, HFFEZEE 71475 15
ETTORBBEOMBHEM Z2H T COB , FMIEROERICELH TS
D, FRFMESHEEIIHME LTHEECOIFERABEARRE2E - 858,
ERARCENER, TEAK I TCI/ELEZBS R DNAERE R E2H T T35,
FEEARTHELSEbRLTWAET NV (FJ XM« A ha— - BATER)
ERALTWS, ZOM, BIMER, >3 X0fFHICLIBLEE, WILDY
DEBRER, EHMROBEREZERAL L THIT TS,
MEFEZHEIX, EOOER, Y FUVXELORVHICLAEHEOER, B
HOME, ¥~ XXORKMEOBELZ EHIBREM OEEF L LTHIFTWND,

4 WMEZXBEORZIZOVTOER

R L2 L 2 ICQOBRBTHE TEHOEFIXLEARE ZTRITILOH] &V
YT LEBRTWVWD, EMIFR - FEHE LR EOHMEBTHEL LA TE
2L, REOREEZEXDIIZATHAHBTHDL LTS,

QoBEMTIE TEHoBETELVI L] 23R TWV5, PRFEZHEE L
HEFEZEZZIZERLEL ) RERABRRONSE, JVWEENTE TEAREK
WM>THRERD - EEFIZELWVWEERIZEL TS,

@DEMTHEBORKEO—HERLTWVEHLE VLD, PRFEXHESE TK
HLENo DL, BEARLESERERLORELRBRHETHD, HEPITIINE
WiZhHHIETITBETERINSERRRVILFA T, MAHREXHE
HETROLEPTEDOREROEACHBHREBETH D, TA 2 EHTNORHE
EER LS DR LERBOERBEIZIRFT CH D, =7 OHIGFEHICILAT
BEEER LD, TIICERREIE-ZEZRLH DD, BB TIZIZADO—E
THB.ZDEILT=TDEL DERTRELARERI THIDITIRETH S,
CORELRFAREZMETAZELVEERRETHHID, KRXITIHBOE LW
SEH B LW,

1999 £ O 1 BB E T“Teachers attitude” DEEZRIT -, ZOBETHE AT
MoleZ CIXHEMOEE, oF 0 “Students’ attitude is a reflection of
teacher’s attitude.” Th o7z, Thbb EROBEIHMOBEORKB®TH
5.l ENHZLETHY, MBLAROBENHBHELL LR SFTREWIT R
W, REEEBRZOIIBRRBIZHY, E5THITENPHRETEZZ00EY
MODVERD D, AN EDLLRIE, £REIEDLLRYV, TOEDIZIIBEC %
RODEERINZRLAENVILEHRATZ, PRFEZHEED 16%THD 6
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B TEEOZEACHBHZREBE) 2H T TWV5HH, HHEFMESZEE 46% D
4TBITHRDEZDEHEGRID RV, BMICHEOKB TRET HZ LIXTER
WA, FRIFEZHEELARABEZERICHIT TVIEEIIDRV, TOEKTIX
PRIFEZHEOLZIIAENTHDLH VR B,

@QOBRMTRL2EREZEEOLENHMBEM OIEROLEEERD TRV,
REERBITZOD 92%ICH722 BBAPEELTVWHLEEZELTWS, 1EHAT
EIERE LB LoD T, 1EMTIEETREEER LD
DTHEBRLTWAZEIZIERBPOER, ZLOMEZHEBEIIEROENO X
HITHIREM OB EHITFTND, BRICEEHESTHEE CHIKEM OEER21T-
72 884DRNT, THEAKLITERLEBEROEER 6 fiboTz, ZOERK
Flix 1999 £ R BFIE @ 3K E “Resources and facilities for teaching and
learning Biology” CHHEZBENBEDO RN TER LENEThoT, HER
BMELTINEZERATAILOBELELIBRLTY, FAE 1EMOFET
EARLORHERG CEBICERE LTS, ZOZ LR AFFESZHE M
MEBEMDOEEZIToR 711 £02»T, TEAKLEFEZEEF 1M/ TH-
Tl RBE, PRIFBETOFBZTORRO—DEWVR D, I LPRHFE
TOEEH 2T SICRHE~FELADRLENWI Z LI, HEOHEBEL2EEICLTE
PRIFZRLT, BKRWVWAETHBIIKLI DI LR PRARY, TOZE
BXINDODOMECRETHRIZTEETLILENRD D,

1998 £ 9 A H 5 2000 4 6 A £ CILERMO AR EZRM L7 & FiTix, —8
DERTIIBRECENBHEICIIAEOHERFTAABELNL TV, EFIIA
BETIIRT UV RECEYOHEBEELALEYUL BEERE LTI LBHD,
AARTIIEIYMOEREAFL, LEBETI2DINRVOBE DT, =7
DEICHEEYOZVETIRIOEFTRARILZ, BRLERD EEBLLTV
BMTHD, TOLICHIBIZL > TEB LT VEMPRR2DLDOT, BERD
RBEZOEEBRADIILIITERY, ZRAENOHBTREEINZEMIPH
WHONBZEREELWEEZ D,

BEEINT-HIKBEMEARBL, RRTIGEHELOILBPRIUTH D, 1999
O RBHE Tt Classification (W D53 ¥H) DFHEED 727> T Peer teaching
and follow-up discussion” # 1T o 7z, Peer teaching L IZHA TV S & Z ADHE
BRETHD, BATREETERRLETIToNDZ83b %, BHBOFNDLE
EREBREDT, MOBEBITERRICR - THEZITOERTH D, 1999FDOF
REFE TIIMESMELZBIXIZOBETERRBREZITY, TOEOFPETYH
Z D“Peer teaching and follow-up discussion”iIMHETHE R TH -T2 L EIZE L
TW3, ZOLEIRBEFRELUANOHETRET I LHPRUITHDL LEXLD,

- 106 -



BAE F=T7IBIARBEENEDREE L 7 OFFMM

BARORMENZEEHGR E THEBRBEROREBIELLTOATWE R, 7=
TTHEREBTORMOGN TET, TRBEBNITHIBREM 2E - REE
BREACRZEoDTIERDEEEZLD, TTCIEEEREFTORRER =T 0
Kisii IZFRY. &S, BATW) L ZADHAEFRENFEZERTEBmBIN TV S,
HAEEESH CHBHTEERZBOMBEEMELT I Z LI, F=T0HEBH
BERRBTHEMRFERO—DLEEZD,

ODERMTIX TFETHBI/ERT DI ENTELHEM] 2BETHVWSZ
EWZDOWVWTORBTHD, T EEZT LI LT IHMFMEZRESED
5% HT25 95 NZZNIZOWTHELTWSE, ZD3HbD 70%ICH7ed 71
LRI EZRAVEREEREZTo TS, TR L THRMBEZEED
EEPHIBEMOBREERIZFAEL, TDOIHD 92%ICHT-5 383 NBF O
EEREZIToTWVD, PRFEZHEISHETRIINTZEETHY, #HTH
EZHEELLODRTEOBEEBRI L ELLEBENTWVWEELEZONE, £2
THIRLEZL ) IEREEBRONBE A THB L, HFHEZEE THIREH O
EREToRTIAPFTCIIEAKLEZFEEEEP 1 THoI L LT,
FRIFESEEITEARLTZAVEEM ZRAVEREERELY 3349126 4
BIT-TEY 1999 EOFRFETCOFENERNRKBRINTWVEZ LB gino
oo PRIFESHEZFIIHEFTCEALEHBEM LAV BEERHBER TIT
omtEZILND,

BIHI TRHEORREZOBRE

INETAOORADLHFRMEZEBECLOLIREENRONTZNAE
L, EHORIOHREOBEBRTHEMEONENEEL THo MOV THREL
T&, 22T IZFBFRECFMeEASBLELEN] 2L T TEMREHBIX
MM 2 BRECEATII OISR LVOIREALDL, TORRESHE
DEEEHT 5,
Q1999 &% 1 B RHEDEEICET 5 M

ERANIZIZr =7 OHBICHCHFMB TCEIONARRLE ThoTz, LILAH
AETHLTFr=TOAX TR ETHDERBIRY, BRHEZ L THLER %%6&“
TEBEVL, MIBRW ETERERLS T, O REOFHMOBRIZ
Fo& Y LRNTWVWD, B iFME(Session Evaluation sheet)kJ:o’CEﬁf"é
DECFHMZLERTHL L, ZTBEOETNENOREBIZHTLFFMmAIT-&E D
EnD, THRENMESTIMLIZBEORMIZIX, EMORERRIZEIZ LD
BHoTDIIHATHS, LER->THMOBELZ LI<HEMELEZRALERADF
TORBETHNIE, BOFMCLI2HEREORMIFATHI I EVE D, &

- 107 -



BAE F=TICBIT DEBBEEDREE L T OFMM

HIZHEEVLELHOHMEZRRTIL T, TEHEVNECHEMOFELES
TERTE, ZOZLIHHEHEBE~ORENPORERBTE L,
@1999 EFE 1 BIFRHEOERREIC L 551
SHEFOBLHEME ERRDERLICL o CTHZ 2B, #RBE1 TIERBO
NENRLCHBHTEZY, REBICLoTREEOAEREZELLONDH-72Y
Lz, BElZbo v TINETHAUNERD D, ELFMOR T —1 T 6 B
ERHOWERS, fLItEhb BT BEER L LIEZRUTTLEVO TRV E
EZx25, REORE, MWE, G FECZOVWTEBROBRENEK -,
M2 TRENEFNORIEFHED Motivation 25 Z & THEL2EFICD
725 Motivation DEME B Z LN TEE, ZTHIZE > THEDORNERLITT
72 <, Motivation #F®H B L I REBFEERNT DI LIIRE -T2, ZHEE
DEHZ LYV VNEZHBERIZEEORKLELESEHTILATEDILEVR
5

[e]

I

ol

ERAXOEMOEIZE CEHEMRANETERET I LA TE L, BETHME
THoZ oMz, EETRERNWILHEL DD, BBRROBEBKIZIZIZLL D
BERDY, SHEOCBREHBIERNMY Loz, ZORZRKEEOHE
EE B> T,
@1999F 8 A D 2000 8 T THORE
ENATEMRICLI2AE L HHBECEEBOTE N OEHBOEKR TCOHTFIRE
BIC T 2BBOENETHAS T2, BEREOR N THIZ Item30 IIHBDOEBD
FlERB2FERNPY Lo, BRI TIXERICHEWVWELE S TRVWETIZ
ERHBIZLRHIN, BELEHATHIZLETEHOREDODEMBERD D Z LA
TEZ, HEADIYI W1 EBTOhTMENBRVWFRANEARALONEZHRE
BN LIIMBORREEVZD, EHIIREELEZE> TV R2MNT, HE
WWEMLIZEBOEERRXITWMLENDHDEA)H, S IF=TUHNDET
FEZITV, ZhZPTNOEL2 LORBEITI ZERMLETH S,
@EMICBET 2AE

EEMESHEOEBEPMIBBEM OEROLBEEHELROTRBY, REERK
IXZED 92%IZHT25 33BN EEL TN ELERERIZLTVWS, ZOERBHNEICIE
THERBETEZESZEBRIH Y, 1999 EOFRIFETOHENENRBENT
WBZENRgmrol, ZOLICHRHETOERENZ T STHE~FHRAD
EWVHZ LR, HMBEORELZEREICLTEPRIEERS RVWHAIETHREICED Z
T IR MRV, SHOFHE CHIREM OBB I, TORAEFE LK
MNTOIUERD D,

- 108 -



BAE =T IIBT 2EEBHEEFEDRE L Z O

(% 4% 5IRAXK]

1)

2)
3)
4)
5)
6)
7

8)

9)

KEEZ - MAMIR, 1989, [R2R2EFCHENZEREOHAL —ER B
SHEROSGITNLDO — ITERBEEMEE 1 2], REHAEFRFFRATL
Ve A

ZEhiE, 1987, TBC#Mm— BC&Em) 28X T—J, MEXL
REMR—, 2002, THEFFME (F2WETHR], FLEMNE, p.90
HIWKEE, 2002, 177V AB L7 =7 OHEFEKITSMASSE Homepage]
(http//www.smasse.org/J/doc/KenyanED.html, 2002/12/02)
EERBAEER, 1998, [F=7TEHEBENETRLHBEEHBRES
wEE] ERHNEERLSRARHAE

HEH A EEMH, 2002, #F BAIEDLIHEBEXERITHERFAEMBEL,
(http://www.jica.go.jp/global/education/support.html,2002/08/20)

(B) HAREEHRY — X - #H, 2002, TARC L F— b 2002 # =71,
REFEERES

MAMR - KHEIES - hHFEZ, 1990, HERZZF R T2 R3K1 ER
DIER] TEXABRBEFRE] B 145, F25

KEEIT, 1988, R WBELFMT 24, ¥ - FREREE, XK
e EREmmzl £xr5%¥%v, pp.3-14

10) 44 )11 8L, 1988, TREDCEDFEZFMT 2], HiE - WREXREE, 8%

HirEE EBREHHE2] £xro58v, pp.15-40

11)Eshiwani, George S. 1993. Education in Kenya since Independence.

Nairobi: East African Educational Publishers.

12)The Kenya National Examination Council. 1999. Kenya Certificate of

Secondary Education Regulations and Syllabuses 2000-2001. The Kenya

National Examination Council.

- 109 -



e

e
®1E
ZLOBERLEECRERO LRERLHFRBEEORD R EEFTOEMRILK
B—TEDORREZHTE0T, ZTRALLRHAFTOHEIIODVWTEHEHLTWILE
NddLEZBD, World Bank(199D X B EREEBF VAT L2 FLe 3 20FL L
T, 7%, B, GEFEOD3I22HT, Z0”rTEELLT IEWRALY
¥aZds, BRORRZy 7)), HE -FE utX] B8HHELTVD,
ELIBEHRAZ vy 7L LT +HRBEER L EHORBEBRFE] 25T
TWVW3, TNETEBLEFEORBSLHBIIBSMLIEALBEZORREL LT
HiIFonl, BEINZHEBRHELZZETHLIIBEEOEIIMET DL WVWORERT
HERNEBESNTEL, BHPIZHBTOERNRIEREVWIANPDOE XD L, RE
BEBOMEIZHETIZLEZOLOIEERbo T, bHOBAALFEBREEBED
HEIZLTH, FTROWELEFOZBRLLERVDODLZLEIEMTHD, =
NPLELIBETOENPALEZHRBEL TV, HEICL>THBEODENRE
DEICERLEZEDOPERBO TV ZEREELRBETHD, £0H2TLE
DEIRMEPZEOEOMEZEIVBVHREZLELTONEHIEL TV
TENMEBETHDIEEXD,
INETHEDHIZOWTREEIERERPLALONTELR, T0
RNTRD 2 RICEE Lz, T/NELEQ0IBRLEIEZAD TRE - £
OZTFHHRELETHDICHMY, TNERECENPL TSI L] THD, £
NI i Wilson(1988, p. 18) B LD L ) LB ELFMT A LI THRAL
EFEOBEDLVIZEBL TV ZERGTHDEVEZD, ELTZOBEDLYI DL
HOOHEBEEBEL2 CEAXTEENIIRELT, XFLTWVWIH LT HHAD
RENEETHDILEEXD, REEETHORE HEOEMEAR OMBORE
Bt THB, EMEBOMBMIIBE L LTERCHI TSI A TRERT
&EThb, OECD D#EE(OECD, 1994, p.1MicH 5 L 92, FHELZT TEIR
, ABEEPEDIIMLBISE L TREOF THOTHEZX 2 EERHREI;H
ERERTNREARLRVWEE XD, BEOCEEED, £EOFEBRREEZHITS
TUNEBEETHI BE~DEELEHLEB L EAEROERZIEKEZEDDIDIZ,
EHBHEBIXHERMBERWESEMEHE - TRESEREITO ZEARIT
bHBLEZD,
LER-THEDPEYMLELERBZ LN KRETHY, ZOHIIIHEED

I EEHAEERA998)D 7 4 ) o BERNEAMIIEE L F—Ta V=7 bO#K
TEHEMDO LN ZEZDERRH B,

-110 -



S

FERELIMEIEI LRV EBETHI HEBOEEHRELMEIEDDIT,
FEOECFHMENBAMET S]] 2L T NEYRHEBITHBRBEM " 2RE
FRT2L5125) ZEREETHHEEZT, LEXR-Tr=70BEKH
BEMET TBECFHMOFE] & THERBEMOEMRLBEEER) 2BHLH
BWEE2EBT A& T, HeZHE X TBECTFMENPAMET S £ LTIAE
VHRZEBIIMBEM 2 BRECERT L5725 LOR#MESLTHE, 22T
MEZBEEOBECHEMEDO LI - ERBRFAE - HIEFOBEEZEL T, =
BECLEODISIREEVALONEPAEL TREDORIEEZITo7Z, S HIZZD
RILDBET, HEHEOANEPBEY TH oI OVWTHREL &,
Thbbryro7hEBEREERIL e V=7 NOPRIEZHEE 2RI
LCERBBEERLT, 199948 H L 20008 A ZNENRELERK L=,
TEZRE~ODBRBILLAPELTER L, FAIHREERK (SMASSE
NATIONAL INSET QUESTIONNAIRE) oW TR a Y= 2 Ot
HEME (DEHAE) THIARNEMBELORELZZ T T, BEHoH (WE -
% - £%) XEED, BELSHREIBESEHLRBIENENIER L, TS
ODHRERARIL, EFLIT=T AL H—)X—}TH o7 Mr. Simon W.
KINYUA & Ms. Regina W. NGPANG’'A BER L7z, Z OBRBEBEFEICSM
LEEYHRZHE~OPRERBRIOERLEMENRORN L ZOHEOHR
WOWTERZ L, E5HI1Z20005F 4 AIcHiFHHEZHE, 20004 8 Alce
EfESEEL2HBIC LT, EMEREFBEERICET A ERMERELZIT- 2,
COREBERABITEEDERL

W& 3 B2 0 FE{fi (Session Evaluation) Tli¥, ZFHFICHCHMZ T T, £
DEREZE LD, SR IDOKEDODHTICE T, ThEh OHFE(Session)
DANERER FIEIWZOWOTHEML THHEMBIO 123252 BN TET,
SZHEENPHOEMEZ LR, T ThOBETKRERENRN T, FFMEHS
EDomHBIZOWTIHMEDEMENRREZ S RomONEEBRIKET S
CEBMETHoT, BIZEVWHEM ThHoHEETHE, ZORERRELTISLE
vI—varOfiEBsbiFoniz, FERFEOFMIZIOVWTIE, FMEICHD
B 523k (Other comments) MDA BRI > 72, HHEBRMIZIIZHEHE DO
FIERBAVRD D, TORDPCEREENEFERETDHI EERDTONT
Wit, TOXSCEHCTHMEOSHTIIBEZTNESCEM FEOFMICKEILTS Z
LRTER, SOREZHEASVACTHMERRT 5L T, ZOFEEES

U p 8 OMEREBES NI, THEEH ] Lid (HERHEEE - TERTS =
EWRTEBRMEREHM] EWVWIHIBHRTHERAT S,

- 111 -



i

DRETTENLWVWSIENTERLVIERSTIC b Ro7z, TOXIRE
BRAREOTTITLhERbIE, HEARESVERLEBEOREANTES L
QTR BEEZD,

= HT 5 E E B % (SMASSE NATIONAL INSET QUESTIONNAIRE FOR
BIOLOGY TEACHERS)IZ L 2 AELZHEE~DBEILHBOBEEHICH
THEEBROEALETAR -, BERKO R TRHEIZ Item30 IIHB DEREE TO
HEEHCNTIEBROEEZNDIERNY Loz, BRIAEEAMEOM
30(a)B TiX, TEMOBETHRIRPRROERRERIIBESEHFOE A LENIT
X2 LWVWHZLIZHOVWTRETANEVWIEBMTHD, ZORIZFICHOWT
1999 £ & 2000 % B L7z, 1999 EFOERFAETIEL, BETIEL WL,
EONTERDEBHEEACEIZLEEZELELOR 57% ThHho=niTx LT,
2000 EOHETIL T3% LML TS, HEDBAL L > THEELTRLT
W ZERRDWTEENREEZELEZHEENEBAL TS, OECD OREE
(OECD, 1994, p.18) CIEHBEDPEIZ>WTIRE T bbb EHC 2 FHERICHH
LIBREN, TNZEZPEMBE L TCOHEMOREIERATH D, 1M ETWV S,
BETHIFEL VDR oTRBIZAKEROTWIZTADOTIERLS, REBIIRDZ
ERHBIZE - TCEERLEZXS, HRAXBBLREALIRLS, REKLLT
DERLPEEIEHEANONATHY LBV ICRIBRLTHD, TEHEITEHE
BICHD R R oD THERICENE L, EVBZ-OEICHACTFMN T
BILLENHBEDEYBDIEMED—2THBLEZD, ZOBEMLHUMTS
E1EMTHEENBRVWFA~ELBRONEZLEEZOND, FRIFHETHFF
flidsz&DEEMZMHEINL-EREPDSI Approach” 27 7=, EBHERIC
HEFMEL2ENTILRXL-TEHRHMORY HFE2FEXTLEBIT, ZOKR
HIZESIPTLORBELTE R, PRIFEZEENHMFHEDOREM LR D
DOTHHN, Kisii ~HIFHEDO L 5 TE2BRICIT-o72E &I, ZOMEFED
CfREE (PRFABETOZHESE) G KBPMFHEO RN THEEHFMELRL T,
[ THREE] LBELTWEOREIZH TH o7, GERIIZOMWIZRL
T Strongly agree L [HELTW3,£72 1999 DO FRFBORFIZ H T AITIE
BROWEHEIERDPICENTRET, ERBFORBFINLETHD] LEA
MEDEEE LW, 0O H ZAM 2000 Fi2i% agree EEZELTWVWDS, 1
EROEEBORPTHOT M THEINELBRONTZ, LNLSHIZERREEL
LTV BERHBESS, 4%, ¥BROEETEHICHTIHBOEHROEL
BHRALENIEBFEEZILRL TV ZEBKREGEEE XD,
E%FAELE K (EVALUATION OF SMASSE INSET IN BIOLOGY) i,
TEEEORENREMEIT oz, CORMPTCZEENEMOEEDFTED

- 112 -



B

LIORBEHCBRKER TP, EHEOBHWIEICIE~2% &, Hand-on
Activities, Observation, Fieldwork, discussion, Lecture ®JEIZ /2o 7=, o F
DVEEXNER (NIXZ0®E) CHABEL VO LERNEZHE LGS, RIZ
MEICOWTOER, TLTERICIEERBEVWEVWIFRTH-72, EHTE
BERTHD L, [EROFFICIIHFAFEZBELTITO OB I W] R EEEH
BRRNBEZEEMCLDLATWVS, ZOZLIIHEOERMBAE CERENBE - £
BAEFLILLESLKRAILEBERTH- =DIXHEEEY, HENHFE THKEKE
Bolt L2 EBORETCEBTAZLIZL- T, AROEKD HEHE B X
HEEoNTIERD, ZOZLEHBIEIRERL, ERICERIB I XETH D,
EEPEERPCEHLEF TERERZRTAZ LT, £ROERFEHRLE LT > T
R ZEZORNE, ZORBERIEVEFEDFEAZBESEIRELERD
—DOThHb, MESZHEORBIZ ROBERIARROBREICEEE2RIELTY
LU, ERTEDOBEIZBAMZOORMTHDLIZ LICABKTH D) LRBARLT
W2, ZDEICHESZBEEIL, BRORELBREIZODVWTEREZBRIT D,
BEIORTR & REBRLEEOENARICEEBLRET I LEZRAERER > T
5, BEPENOBEEEBYAROFMEE L CHEBENCHMT 2 LPEE
Thd,
BMIZOVWTOBEMERECL2EWESEZTOLRENMREM T bbb &
MBI EZES TERT A LEDTEXAMHEREM) OLEEEZEDTEY,
BREERIIZD 92%ICH725 3BAVPEELTWVWHLEIZLTWVWS, ZDOXE
NEICRITIEAN L Z2E--EBRE 1999 FO P RFE TOHERNES KB
I TWBZeBnghrolk, ZOLICHFRFETOEREMZ T ICHFE~FF
Hidtel WH Z LiE, HHEQERFEZEEIZ L T2 RIERL R2WH E TEREFIC
BHLZheZ LR PRy, 5B OFE THIREM OBEICIX, TORE%:R
IKBHETIUNERD D, EHEMETEMIEROBELERT D & XITIX
BEOCEMEBHELDOTERL, FIRLEZ#EMZE L TCHEMIERODD F, &
HMICHDPBEM NIRRT AL THMERPD L L2HEBITDIIEBEDTHD
L#E2 5, OECD O#4EE(OECD, 1998, FFXOITiX Nz x LT, BEICLS
MTBLE2MUBET TR, BMERZZCORREZLVBVEMIC/RS 2
DICERARFELELRBDRVEY, FRTCOEEIBREBIND LITBILLAR
W ERBRRTWE, 2RI EESMIKEM 2 FRARLFETHD LRED,
BERE TORRICOBRB A LI REBEEZ LTV ZLPEETH D,
HEOHEORMLEIZRZOEOBMNZHESHER, e - BRERROKE,
FlZIEBEECBRAZESEIEREL DD, ThoOBBEORRICITESESE
BT IO —FNYETHD, REXTRHEBOEERELMEIESDIZ,

-113 -



I

(HEBOHOEMEAPMLET S]] LT TEYHEBIIMIREN 2 BRECE
A332X5Chks) ZEREETHAHLEER, Y=T7T TCOHEMBETOHEEN
LBEORIEEZB IR oTz,

BB AO P THEEBHIORRICET 25, MOSEFLHETELY
LENRTV3, RERNNZIHFTEMOFEMIZIOVWT TBARZIIBMEMOE
PHREREXZDTZODFEMU AT LIIRETEEESNTRLY, EMHEITOA
METRLTEY, FHEFHEIHT IHALBD TR RRETH D, LE
BMLTBY, BERIOSHICBTH2FMFEOHRBOLELEEZHRBLI TS, &
KHEEREECTO HB0E) OFMICET»BRITETERB RN TIE2Y T
Hbd, r=THMERCENUNDOE L TOHBHHOEBOLRNT, HEDE
OMEZFML TS HAEIEDONDZ L EEBROBEL LY,

o EBE

ZLOBERLEECRBEOCKEBTORMARILK, SOLRXRHEETOEOMLEEL
BfLTWS, HEOREREDOL-DIZREEECEATZEREZEAL, 21
FHBELTOSIENEETHIEORBRH D, TODITITTERENRK
EEINRETIRELE - FBHE BRLLVCHZENEZ2ERITILEND D,
ZORZEEROBBOLDICE, BHEBEFRLERINBRTNERLT, #HE
DEEFHMELRZTNRIT 26720V ELTWVWE, ZhEREBILTAH-DICEBER Y
BOHBEHRHEEAREICEFET I Lbdhaliwn, Fr=7%FlIic L TEK
BOoBORBBEEWEODEBET VERKS . 1ITTT,
ERORZEHEMOFFOZDICIIBEREFTNIER IR ThiTRb 20,
ZFOEDICRFEERTIHAFROBBALEEZDOEANAPMETHIZILBRTTH
5, ZEOEBOZAZHMEIESICIE, FRER - RELLEOZFREOM
E, ¥R 20K, FEHEEEROREL, HEERBREOREN, BHBEOEI
MR LEENLRVMABLELRDL, ZORNPTHREDEZMEIEDHZ L
WEBLEBHEODEZ2RMEISEIICRBACEREEREDOHEEAEZOREL,
HBEFECREOKRE, TFEB~OMERERARBRYVELRIDHD, Z0RHM»
TERDOEENBRL RV EERBEIMETSIEETCO—2L LT, HEDOHEE
EPREBELTWSBRVELZRD D, 2 CTREBREEWFEIZCL > THBEDIRE
EREDLDINEI DOV THRAE Lz, BBREEMBEOERBICHZ-T, &
ENHEDEOMLEIZPWTKRD 3 2>BRICEEB L,
OHEBOHEMEREA DM E
AROFFEREZED DI, £ROHESCELEED D LI RBMEZAWV
TEEZITOZENRTUTHS, LCEYHF T, MIBOBEDE £ L

-114 -



M5.1 #HEFE~OT S rn—FOF (HAT : E3FER

LA B . AROBE L EEoEN S E LT B

Ty PHE
HEZHFICRBITA24AFEOHRE - HEOFENPM ET S

EHEDOFENDE LT Bl torro—7F
(2% - ERFEFEOBBHIZBITSHE - LA/ L)

WHOLBBENRL RDl— Mworru—F
(AEFEDWRIE (L BT DMBEDKIRTH H)

BEOERM ET - (horso—7

(Develop locally available materials.)

R. ¥UHEHBERO T K|

(Plan student-centred lessons after evaluating.)

8. BB o EFfEN O L

(Evaluate lessons.)




R

BM O3 VBRKETH B,
QFEBEREREOILRE

AFROFBFEREZBD, ZHEHEIRDILIREEHRESFEEZTIRIEE
ho, filziE, EROBKLELEEDDILICERDEBZAREREZENT &
IRBEOEDFELRTHILBBIToND,
CHEDREFMES DR E

ER LB BRBE DL I ICHEII PR L, B L2 EEREEON
BEIML, ZhEROBEIZENPL TV ILERKREYTHD, ZOHVIEL
WWEoTHEBIIRELTWL , LER o TCHEDEDH LED—2DFETEL
THCDFMENomERHTF oD,

HEOHREZRBEL T BMNT, FHETHEAL THKREM ] O—H2HE
ZHEENBEORIPTENLTVNAEZI R, E-HEZHEEZTILIBCH
fiE P ERICERLZOFBIZOWTREALE, MHLTHAELEZHEZFO -
FEECH L THNENREEERZTR T IO Ro 2 RO oT, b ITHE
DEBEZIIMEZSBEEOECTFMNOHEDOHREMDFIETO—DICRo T,

HEORNLWIXHBEDEBHRELRM EXE 27202, THE OB CFFMEEEN M
MEd 2] £2LT TEMBHEBITHBBMERREICERT LTS 2L
HoTeh, ZOMBOMENRINETKEH/_LELLICHEZETO—HICA
bivlz, SR ELVDRODEIZMELZERTHLODOHFERLELOFRMDO FiEEL R
ZLTWZ BRI THD, EEBFEOFTLEDLITEEL TV NEW
5 T2BREBRBOLTR] OBRALLOBMYMAERMKHETHE, SLIZHEBHK
EDEBZBO327-DICHBR L3 20BANLOWMVEAEERT D720 T,
EROFEBERBRELED, EECEBNEZMEERD2 LN TELINEHMIPD DL
ERXDD, 5%, Yr=TIZBRLT, TOMOEERLEETLZNRELOEDE
HEERLIEEZSEX LY, MR LE I SOBRNLOREDO RN TH
BREBBEEFEONREENDDIZLEE2EBOBEL LY,

- 116 -



HEE

[#%zE 5IAXE]

1)

2)

3)

4)

5)

6)
7

/NEELE, 2003, THEFOHMMEL HE), NEIME - FHEEMR - LHE

T T8 DOEBE—RELERE DL DN -], FXH:

ERHHEENR, 1999, (74 Vv dtinE #FSEEBHKER Ly 7
— U BEBEEIEE ¥ —T v b RTRHEMBAESE] E
B O EEALER - IREF XD - tBHEREE

RREI, 1999, [BEEHFAMCBE T2 BB ITEREETH H#HE vol.2,

No.2l, EBERZHFTHEERHIFEEL & —

OECD. 1994. Quality in Teaching. OECD. [{HFnfi - AH+#&KBRER, 1998,
[OECD #F L EMm —HRLHEMOE -], ZENEKRASH)

OECD. 1998. Staying Ahead — In-service Training and teacher
Professional Development. OECD. (B HEARER, 2001, [ AR OB
BELBERE -OECD #EHOEFILE], IXLVTrER]

Wilson, J. D. 1988. Appraising teaching quality. Hodder and Stoughton.

World Bank. 1999. Education Sector Strategy. The International Bank
for Reconstruction and Development/World Bank. (BH—# - TKE® F
R, 2001, THRBPITOHERRERKE], EKEERZHETRRERERG AFEE
v H =)

- 117 -



BE IR

(2% tHk]

1) 7—= 2 &, 1995, INGO ¥u v =7 FEMEMELE—ALDODEDL LITER
K poleh—I[/IRELESRE 0P =7 FEME], EEBARY v —F %t

2) 7T—=R &, 2003, TERWH A ooy MMl ERERY y—F it

3) FREBME, 1993, [TA U VBB EFTORR—HMOBEERM L2 D 5K
¥—], KE®

4) KEEZ - RARMER, 1989, (282 BT CHEBEFTHREOHE-—ERH

CHEMBOSZH N — I [FRBEFHEE 1], REATRKREEREATE

v

5) kEEZ, 1996, [7 4 VUV IZRITAHABTHAIOHER L BRE—BE KB #Am
gtz ¥ —7n (mﬁ MEfliz—], #FRERFERERD HDHERE L
@ 3

6) hkEEZ, 2001, [ F=TOEKRORALHLEXIBEBES) [EF7+r—F A
28 Xt - EAORZIERRE] &FER

7 KEEZ, 2002a, [BEFER | NGO #HEFFEH L ¥ — - & TEEH HOH#
S, BBfnE

8) HEHEZ, 2002b, (=7 COHBEHHOER NGOHKBEREH L ¥ — -
W TEEBAOME] Bk

9) XEFAIR - FEHIEH - XIBWHIE, 1994, T#FHEZ2], MEBEAKEKRE
BERES

10)H# ETEH, 1992, HMOAHBOFEMICE T2 HFERNELE TBERAFTX
FREF 415 BHUHoWMBEBERE], SREBERF

1D)H EIEH, 1993, [#HEORMW A ELBEREHHAEOHMICE T IHFLE
Bl REERE

12)F EIEBE - {TLHAE, 1996a, HAOHFESAICHT 2 EREHHAE () —
AARLBEEO/NERBEOMEFMOLLE — | [BRAHKTRERLESE 45 &
ENoMBEEARE], BREERE

13) F# EIEBR-JLYEHE, 1996b, [HA OB BEE A OFMICE T 2 FHEMFAE(T)
—~BAREBEO/NERZEHOBECHMOLE — ) TBERHETRERLESE 45
5 BENSMEEBAR] EEBEETXE

1)FE)I3eh, 1994, BERFEEE—HEEHERBELEOLDIZ—) Rl
REFREEHHRER H£255)], HILKREHEFER, pp.31-42

15) ket « REFEREAE - BHE—5, 1996, [HHEREOER], Bf) MEXRZE
BERAES

16)WIARSF—, 1994, B E2 A2 2 HFTEHEEX -V L+ - 2 X VER

- 118 -



BE IR

BEN~OBIT2OSL2#HMEI[EARATHEESR BEHEIFESHE]
#B558] BHEAHABFTHEFES

1ITNERHIE, 1993, [BEAT A THER —BEBAHLEAFT AT+ 7—1, 4t
Rt

18)N¥ERLTE, 1998, EERBEH IR ORA—DAC HEBEKZ D <> T—]
FRIRKRZEABBZHLEES 2 4&], KEKXFZEABRZEH

19)NERLTE, 2001, TEEREEWH IR, HREBR

200 BEREH S/, 19993, [REBAFMBREE (Riw) ], AEH

2DANBEREBEHR B, 1999%, [BREMAFMBLEE ()], S B4

N BEREH HBFEER, 2000, [T E O BB E B O £ KK
199 9EERET»ERRE] AEEREHHEFAEHER

2N BE, 2000, [TFHMEHEIEEZEESR REE] SHEBE
(http://www.mofa.go.jp/mofaj/gaiko/oda/siryo/siryo_3/siryo_3f.html,
2001/08/27)

2ONBEEREG SR, 2001a, [RPEOBMFERESR L&) MHAEAEE
WO ERS

2N BEEREW B, 2001b, [RAEBOCOB/ARFEEE T2 (BNEN ] M

Hp

MEANERB HHEER S
2600 REA—, 1999, [HFTHR #HEFM-—FZVLFLO®MD -], MEEA
BMERFHBRES

2NRBER— - KEEZ M, 1998, (£ 3 H%2FCHECFMES—BCHME
2ERERARBFEE—], BEFTTMEEREZRS (X ZHKRFE RBEM
—)

28)ILiB% - HELEERFTE, 1997, [{(#te) 2HAMBEE—HENWREE~D
BE—], BFHK

29)&F A - IMTEZ, 1996, THTE - BE - =], MEABEBABRERFEE
R = '

SOEMH I EEM, 2000a, TN VB NIEERBRERLLHFAREYT T - T -
T hgmEE]l EEREBAEER BRGHIRETER

SDEEEH HEEM, 20000, [EXFMBEE FH1286 H), EREBHE
EFAE - FESTEERE

32)/pHREHh, 1995, [TEHEBLHF] MAEABRERFEFTRES

3B, 1992, 74—V FU—27—F2FHoTHIZTL Y1, HEH

S)IEHEE, 1998, THAD ODA DHFEAEREZE] TEFEREHEA Vol.7, No.2l, H
BEBE ¥ %, pp. 9-25

-119 -



2 ZP N

35)EHE, 20038, MEMAICBTIH>»BEFALSITOBRELHH [EEHRAR
Vol. 12, No.1ll, EEHEX¥%S

36) iR R, 1996, THERMEREEEZZSAOEDIC], #REBEEHE

SDIZHER R, 2001, THESEEBR—EILEEONRNTFTF A L], AEE

38VBEAFIK - fth, 1997, [H%F - BROBMBEORBICE T 27%], FK8
FEERFHAER (ERFRE A(2) HERRBREE (REE5:05401023)

BOBEFIR - 1, 1997, [HK% - BRHOHKBWEOHER L ZOKE], TR 8
FEERFHEE (ERFE A(2) HAERRHREE (REEF:05401023)

0)BA=ZESH, 1970, [ZEFOREF], HEFML

ADEBRA - BEM, 1990, TERKRAEOE & EF], TLHERE

12) BB ER, 2001, (7 7V BT H2HENN—bF—Vy T 7% —Tnm
7o AEHRLIC], EEHRAEERF IFIC Development Assistance Series
2000-01, 20013 A

43)RAER, 2001, =T ICBTI2BEROBEEROKK L EE —ASEI~
PDSI B (U &EESH— | [FABEREEFZES HBROHEE) £5 0&], K
i H Rt

44)ZBEHF, 2001, TAHWEFERE L LTODLDBREO Y7 bR
R L ZOEREEBSITOL e onT) TERHBAFE—KEERI
arv7FAMN—F45], EEREHHEEXH

45) B E TR, 1990, [V =T OHEEFE—XB»r o7 Fu—F—1, 7VT7TR
E T

46) F ¥ =T, 2003, TR EEOHBHEF] EEHIHES

AT)VEIERE - THRFER, 1993, THEEBBORER] LM

48) " EHE - fF, 2000, [ Z—HEOHS L ER—HMR UL EOBHFTER» O
—J, ERHERK

1) B RLLBHEFT RS (HMEET) XFAHEZESE, 1980, [HEHFOHRK
EWE], FE-EHHRK

5O)HIME —M - EARESEFHERBHERN, 1998, HEWAEDOT VT2 E
L<l, BARFERE

SEEET, 2001, (e FRRBMNESICHL L LEZENEOFMIC
BT C—RT I TAXTMENENBICBIT2EERE 2V =7 bOEH
L 0—| TEAFMAFES 1 E2FE25], BAFMES

A IAMHSR « EHAIEE - kS, 1990, THBEEBR TS r& ERFO
RA TEAENAETESE $14%, £25], BXAHEBHTES

53) =4FhE— - JWEHE T, 2001, TEEHBAEER GV FF71 ] OER

- 120 -



5% 3R

B AR — A RTA VRO T ut 2B 5 —E8—] [BATMAFZE
FB1EF25] BAFMES

54) R HEN, 2001, KELBFEHAMMLEOLDIZ—V U RI VL HERICBT
BIZBITLFMOS BNRBELEBE—ITBRFMEAEE LS H15) B
A =

55) XA A, 2002, TERBHBREEKBE TR 145 7A] XEHE
&
http//www.mext.go.jp/b_menu/shingi/chousai/002/toushin/020801.htm,0
2/08/25)

56)ILHE= - AR - kEHZ - IWRIE, 1994, TEROEE) THERHE
FEE —FEMHEEN—], REHBFRZEREETFER

BTKATAR - #R, 2003, THRADPHEMFE - BEFRROLSBFNFRE -],
A EE

58)Bloom, B. S. Hastings, J. T. & Madaus, G. F. 1971. Handbook on
formative and summative evaluation of students learning. McGraw Hill.

(REH—  BAT—  -BEHEE (3, 1973, [HFFMEN N FT v 7],

k)

59)Bryant, Corali. & White, Louise G. 1982. Managing Development in the
Third World. Westview Press.

60)Coombs, Philip H. 1985. The World Crisis in Education. Oxford
University Press. ‘

61)Cracknell, Basil E. 1988. “Evaluating Developing Assistance: a Review
of the Literature.” Public Administration and Development' An
International Journal of Training, Research, and Practice. Vol.8. No. 1.
pp.72-83.

62)Cracknell, Basil E. 2000. Evaluating Development Aid -issues, problems
and solutions-. SAGE Publications.

63)Flick, Uwe. 1995. Qualitative Forschung. Hamhurg: Rowohlt
Taschenbuch Verlag GumgH. (/NAFEEIZHMFR, 2002, [EBIHEAM : (A
BMoOBZE) OboFER], FHKL)

64)Hoppers, Wim. 2001. “About how to reach the truth in development
co-operation: ODA/DFD”s education papers.” International Journal of
Educational Development. Vol.21. No.5. Pergamon.

65)Kenya Institute of Education, 1996, Secondary Biology and Biology
Sciences Pupils’ Book one (Second Edition), Nairobi: Kenya Literature

- 121 -



BE IR

Bureau

66)Kenya Institute of Education, 1995, Secondary Biology and Biology
Sciences Pupils’ Book Two (Second Edition), Nairobi: Kenya Literature
Bureau

67)Kenya Institute of Education, 1996, Secondary Biology and Biology
Sciences Pupils’ Book Three (Second Edition), Nairobi: Kenya Literature
Bureau

68)Kenya Institute of Education, 1996, Secondary Biology and Biology
Sciences Pupils’ Book Four (Second Edition), Nairobi: Kenya Literature
Bureau

69)Kirkpatrick, C. & Weiss, J. 1996. “Introduction: Cost-Benefit analysis
and Project Appraisal in Developing Countries.” In Kirkpatrick, C. &
Weiss, J. eds. Cost-Benefit analysis and Project Appraisal in Developing
Countries. Cheltenham, UK: Edward Elgar. pp. 3-25.

70)Mann, Peter H. 1968. Methods of Sociological Enquiry. Basil Blackwell.

(FEER (R), 1982, [HEF@AELESAOLDIC], #HABRML)

71)Marsden, David. & Oakley, Peter. 1990. Evaluating Social Development
Projects, Oxfam.

72)Peacock, Alan. & Rawson, Bill. 2001. “Helping teachers to develop
competence criteria for evaluating their professional development.”
International Journal of FEducational Development. Vol.21. No.2.
Pergamon.

73)Price, C. 1996. “Discounting and project appraisal: from the bizarre to
the ridiculous.” In Kirkpatrick, C. & Weiss, J. eds. Cost-Benefit analysis
and Project Appraisal in Developing Countries. Cheltenham, UK:
Edward Elgar. pp.90-101.

74)Pohl, Gerhard. & Mihaljek, Dubravko. 1992. “Project Evaluation and
Uncertainty in Practice: A Statistical analysis of Rate-of-Return
Divergences of 1015 World Bank Projects.” The World Bank Economic
Review. Vol.6. No.2.

75)Rebien, C. 1997. “Development Assistance Evaluation and Foundations
of Program Evaluation.” Evaluation Review. 21(4). pp.438-460.

76)Rossi, P. H. Freeman, H. E. & Lipsey, M. W. 1999. FEvaluation: a
systematic approach. SAGE Publications.

77)Rebien, Claus C. 1996. Evaluating Development Assistance in Theory

- 122 -



25 3R

and in Practice. Avebury.
78)Samoff, Joel. 1999. “Education sector analysis in Africa: limited nation

control and even less national ownership.” International Journal of
FEducational Development Vol.19. No.4-5. Pergamon.
79)Tacconi, Luca. & Tisdell, Clem. 1992. “Rural development Projects in
LDCs: appraisal, participation and  sustainability.” Public
Administration and Development: An International Journal of Training,
Research, and Practice. Vol.12. No. 3. pp.263-273.
80)‘UNDP. 1997. Human Development Report 1997. Oxford University Press.
(EEBFEEE, 1997, TUNDP AFBEREEF 1997 2R & ARMRAREI]
] B % 7 AR k)
81)UNDP. 1998. Human Development Report 1998. Oxford University Press.
(EEBA 35 E, 1998, [UNDP ARBARHRESE 1998 [HE F—v LA
MR 3 0], EBRE 0 HARAL)
82)UNDP. 1999. Human Development Report 1999. Oxford University Press.
AR . EEAFEEE(1999) [UNDP AMBRREHREE 1999 [F7uv—"J ¥
—va v ANHBREL, BRI HRLE
83)UNDP. 2000. Human Development Report 2000. Oxford University Press
(=2 BA % 3+ &, 2000, TUNDP AFIBE S # &5 & 2000 [ A# & AL,

[ B 1% 77 AR )

- 123 -



BIMRE : DEREEE RS X OVERME (EER)

1) ORAL INTERVIEWS FOR BIOLOGY STUDENT
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ORAL INTERVIEWS FOR BIOLOGY STUDENTS

1 Do you like biology?
a) If yes, please give reasons.

b) If no, please give reasons

2 Would you like to continue with biology after secondary school e. g. at college or
university? Why?

3 a) Do you ever have any discussion among students during a biology class?

b) During these discussions do you listen to other students opinions?
4 Which activities do you carry out during a biology lesson?

5 Do you play an active role in carrying out experiments during a biology practical

lesson?

6 After a biology lesson, do you review your work before you come for the next

lesson?

7 a) Have you ever seen a microscope?

b) If your answer is yes, can you be able to use it?

8 Do you have a biology textbook?



For Students (Biology)
Date......coevveninninnnn Form......... Male/Female
1 Biology is on interesting subject. Please tick against any number below to indicate
your opinion o n the statement. (tick one)

Dstrongly agree @agree GBI don’t know @disagree ®strongly disagree

2 Biology experiments are interesting.(tick one)

(Dstrongly agree @agree @I don’t know @disagree Gstrongly disagree

3 a) Have you ever seen a microscope? Dyes @no (tick one)

b) If your answer is yes, can you be able to use it?

4 How many times do you perform biology experiments in a week?(tick one)

D2 times @once @no experiments

5 The following are the biology topics taught in secondary school?

D the cell @classification @cell physiology @nutrition Gtransport
®gaseous exchange Drespiration Bexcretion & homeostasis

@ecology @reproduction @growth & development @genetics @evolution
reception, response &coordination ®support & movement

i) Select 2 biology topics which you enjoy starting with the best.

1st 2nd (write down Number)
ii) Select 2 biology topics which you dislike starting with the worst.
1st 2nd (write down Number)

6 What do you find most interesting in a biology lesson?

(DCarrying out experiments in the laboratory

®@Going outside the classroom for biological studies

(®Discussions among students

@Teacher giving information or talking

®Doing a biology test

®Others| ]

Select any 3 in order of priority. 1st 2nd 3vd

Thank you very much for your cooperation.
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ORAL INTERVIEW FOR BIOLOGY TEACHERS

1. Do you enjoy teaching biology?

2. Give reasons why you enjoy teaching biology.

3. Give reasons why you do not enjoy teaching biology.

4. Which subjects have you been trained to teach? Where and which year?

5. For how long have you taught biology?

6. Have you ever been involved in the marking of biology in the national
examination?

7. Which problems do you experience in the teaching of biology?

8. What do you think can be done to improve the teaching and learning of biology?
9. What is the attitude of the students towards biology as a science subject?

10. If the attitude of the students is negative, what can be done to create a positive
attitude?

11. Have all biology students in the school seen a microscope? If yes can they all be
able to use it?

12. Are you in the school of your choice?

13. How many lessons do you teach in a week?

14. What is the average number of students in a class?

15. Does every student in your class have a biology textbook?

16. Is there a biology laboratory assistant in the school?



For Teachers (Biology)

1. What is the purpose of teaching biology in Secondary schools?
Dfor job @for examination @because it is a compulsory subject @because it enlightens me
®because it is interesting ®it contributes to nation building
(Dothersl I(please specify)
Select THREE in order of priority. 1st 2od 3nd

2. What do you think is the most important factor in a biology class?
@D content @practical activities @question & answer @field work
® otherl I(please specify)
Select THREE in order of priority. 1st 2nd 3ud

3. How often do you give students a chance to discuss during a biology lesson. (tick one)

Dveryoften  @often  Qrarely  @no discussions at all

4. How often do you carry out class experiments in biology? (tick one)
Dveryoften  @often  @rarely  @no experiments at all

5. What difficulties do you come across in the teaching of biology?
@ lack of textbook @lack of apparatus @negative attitude of students towards biology
@content beyond learners ability Glack of time/content too wide

Select THREE in order of priority. 1st 2nd 3d

6.Which topics prove to be the most difficult in the teaching of biology.
Select THREE in order of priority. 1st 2nd 3

give reasons why these topics are difficult.
i)
i)

iii )

7 .Do you feel that there is a need to meet with other biology teachers and exchange ideas
about the teaching of biology.(tick) YES NO

If yes, give reasons.

If no, give reasons.
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1999

SMASSE NATTONAL INSET QUESTIONNAIRE FOR BIOLOGY TEACHERS

The role of the SMASSE project is to improve the teaching and learning of Mathematics and Sciences
at secondary school level as a way forward to the future of Kenya, a developing society.

Biology is believed to be a very important discipline towards development and thus it is looked upon to
provide the drive. Through this questionnaire you will provide information to assess and interpret the
situation of the teaching and learning of Biology in the SMASSE Project pilot Districts. You are asked to
provide information about your academic and professional background, instructional practices and
attitude towards teaching Biology. Since you have been selected as a district trainer, your responses are
very important in helping to describe the teaching of Biology.

It is important that you give responses that reflect your situation as accurately as possible.

Your co-operation in completing this questionnaire is greatly appreciated.

Please tick (V) against alternative best applicable to your situation.

1 How old are you?
20-29
30-39
40-49
50-55

O 0o @ o

2 What is your gender?
Female
Male O

3. What is the highest level of formal education you have completed?
Secondary only ‘ a
Secondary + 2 OR 3 years teacher training
B.Ed

B.Sc

B.Sc+ PGDE
M.Sc/MA
M.ed

O O oco0goo o



4. At which levels have you been teaching Biology during this school year?
[0 Please tick if you not have been teaching Biology.

(@ Form 1 0
»  Form?2 O
© Form 3 0
(@  Form4 O

5 By the end of this school year
(@ How many years will you have been a teacher?

years
() how many years will you have been teaching:
Biology years
Chemistry years
Mathematics years
Physics years
Other years

6 How many days have you participated in in-service training courses or workshops for Biology

teaching in the past 5 years?
Check one box in row
More than 20 days 0
About 20 days O
About seven days 0
Three days O
Not at all 0



To be good in Biology at school, how important do you think it is for students to:

Check on box in each row
Not Somewhat | Very
Important important | important

Remember formulae and procedures and think in a

logical and procedural manner

Understand concepts, principles and strategies

Be able to think creatively

Understand how Biology is used in the real world

o |alo o

Be able to attempt the questions in national

certificate examination

To what extent do you agree or disagree with each of the following statements?

Disagree

Check one box in each row

agree

strongly

Biology is primarily a theoretical,
abstract subject

Biology is primarily a formal way of
representing the real world and its
explanation

Biology is primarily a practical guide
for addressing real situation for
application

If students are having difficulty, an
effective approach is to give them more
practice of observation and experiments
by themselves during the class

Some students have a natural talent for
Biology and others do not

More than one representation (picture,
concrete material, laboratory set, etc)
should be used in teaching a Biology
topic

Biology should be learned as sets of
experiments, rules of Biology that cover
all possibilities

Skills of teaching on the part of the
teacher are sufficient for a Biology
lesson

During this year, what subjects have you been teaching?
How many lessons per week do you teach Biology to your classes?

lessons per week




10 How many students does your school register for National Examination?

Write in a number for each.
Boys Girls

11 Reflect on your schools results of the National Examinations in Biology.
Estimate what percent of students in your class have:

(@  High achievement level (A-B) %
()  Middle achievement levels (B -C?) %
© Low achievement levels (D*-E) %

12 (a) Do you use a textbook in teaching Biology to your class?

YesO No DO
(b)Estimate the percentage of students in your class who have a textbook?

%

If the answer to question (a) is YES, write the title, author, etc of the textbook that you use most
Title:
Author (Publisher);

Year:
Other:

13 Approximately what percentage of your weekly Biology teaching time is based on the text(s)

indicated in question 12 above?
Check one box
0—-25% -----n--emoemem] 0
26+ 5OYpr----e---rree- 0
51— T5% =ereeemmeeeeees 0
76— 100% -=-re--neeseeee O

14 Do you divide your class into groups for discussion on experiments?

Check one box
Never --========sseeeed] 0
Sometimes ---++------" 0
Always --=--=-=---===-- 0

iv



15 To what extent do the following types of students in Biology class limit your teaching?

Check one box in each row
Not A Quite | A great
atall |little |alot | deal
a | Uninterested student
b | Disruptive student
¢ | Students with different academic abilities
d | Students with mental or emotional problems,
Or other handicaps
e | Students who come from a wide range of economic
backgrounds
f | Low morale among students
16 In your view, to what extent do parents limit how you teach your Biology class?
Check one box in each row
Not A Quite | A great
atall |little |alot | deal
a | Parent uninterested in their children learning
Biology and progress
b | Parents with difficulty of providing children with

Biology textbook

Parents with difficulty of providing children with
notebooks and pencils

17 To what extent do the following limit how you teach your Biology class

Check one box in each row

Not
at all

A
little

Quite
alot

A great
deal

Shortage of Biology equipment and apparatus For
demonstration

Shortage of teaching media and aids for your Use

Shortage of equipment and apparatus in Biology
experiments for students’ use

Inadequate facilities and instructional materials

High student/teacher ratio

Low morale among fellow science teachers

e |~ (o,

Low morale among school administrators




18 Approximately what percentage of your teaching time do you spend on demonstration in teaching
one topic in Biology?
Check one
About 50% 0
About 40%
About 30%
About 20%
About 10%

None

O 0o 4o d

19 Approximately what percentage of your teaching time do you spend on students experiments in
teaching one topic in Biology?
About 50%
About 40%
About 30%
About 20%
About 10%

None

O o oo o ad

20 How often do you conduct experiments in your Biology class for the following activities?
Veryoften Often Rarely Not applicable
€Y getting students interested in lessons O O O 0

b understanding concepts O 0 O 0
© verifying students’ hypothesis 0 O O O
@ solving complex problems O 0 0 0
) exploring concepts for application O O O a
21 When planning lessons, how much do you rely on Check one box for each row
Not a quite  agreat
Atall little alot deal
(2) student textbook O 0 O O
(b) other textbooks or resource books O O O 0
(©) your own previously prepared lessons a O O 0
(@ awritten plan compiled by Biology teachers in
the school ad 0 0 0
(e) teachers guides or teachers’ edition of
textbook O | g ad
(® practical, books for experiments a 0 0 O

(2) external examinations or standardized tests O 0 0 O

vi



22 In planning Biology lessons, what is your main source of written information when ...
Check on box in each row
INational examination past papery
IPractical books for experiment
{Teacher edition of textbookl
Students edition of textbook]

(a) deciding which topics to teach, goals
and content O a 0 O O 0
(b  deciding how to present a topic and

a sequence of lesson

w
<
<«

(e.g. Teaching tactics and technique) a a g a O 0
© selecting problems and exercises for

work in class ] a O 0 0 0
(d  selecting assessment and

evaluation 0 a 0 0 0 0
@ selecting applications to daily life O O 0 O O 0
® deciding how to demonstrate the
experiments in Biology O a [ O O O

(@ deciding students experiments 0 g 0 i O 0

23 How you conduct a Biology lesson :

Here below is a list of activities that may occur during a typical Biology lesson. Although the list is not
exhaustive, most classroom activities may be considered as variations of the ones listed below. Using
this list, indicate how your lesson develops. In the blank spaces on the right, write the order in which
the activities used in the lesson took place (1= first, 2 = second, and so on) and estimate the amount of
time you spend on each one. Ignore activities you used that do not fit into the description listed.

NOTE: If you did not do a certain activity write zero in the blank next to it.

vii



“Review of previous lesson(®)

A short quiz or oral recitation or drill

Review or correction of previous lesson’s homework

Introduction of a topic (class discussion, teacher
explanation/demonstration)

Observation of phenomenon, film, use of concrete material

Development of a  topic (class  discussion, teacher
explanation/demonstration, group problem solving etc)

Small group activities for formulating

Student laboratory or data collection activity (not a separate laboratory
hour) or hands-on session

Small group activities for drawing conclusion

Whole class activity for drawing conclusion

Students do paper-and pencil problems and answer exercises related to
topic’s applications to daily life

Assignment of student homework

Teacher work on experiments for demonstration in class

24 In your Biology lessons, how often do you usually ask students to do each of the following?

Check one box in each row

Never

Or almost some most every

Never lessons lessons lessons
(@ find a problem to solve O 0 O 0
(b explain the reasoning behind an idea O 0 0 g
(© represent and analyze relationships
(@ using tables, charts, or graphs 0 0 O O
(e) discuss and work on problems 0 O O O
for inquiry
® wuse low cost equipment and apparatus [ O 0 0
to solve the problems
(@ write conclusion to represent 0 O g g
relationships
(h) practice computational skills for
exercises O O 0 O

25 In your Biology lessons, how frequently do you do the following when student gives an incorrect
response (e.g. misconception, alternative conception, naive conception etc) during a class discussion?



Check one box in each row
Never
Or almost  some most every

Never lessons lessons lessons

(@) correct the student’s error in-front of the class 0 0 O ]
( ask the student another question or help

him or her gets the correct response O 0 O 0
(© call on another student who's likely to give the correct
response which is based on local evidence 0 O 0 O
(d call on other students to get their responses and
then discuss what is correct O 0 0 a
() call on the students to carry out experiments, to get
more reliable data. 0 O ] 0

26 In Biology lessons, how often do you use the following strategies?
Check one box in each row
Never

Or almost some most every

Never lessons lessons lessons

(a) teacher delivers a lesson and students take notes O 0 0 0
(b) teacher delivers a lesson, later, teacher asks
questions ad O O O
(© Students learn individually without assistance from
the teacher 0 0 0 0
(@ Students learn together as a class with the teacher

teaching the whole class 0 0 0 0
(e) Students learn individually with assistance from

the teacher a g 0 0

(® Students learn together as a class with students

responding to one another O O O O
(® Students learn in pairs or small groups without

assistance from the teacher a 0 0 O
(h) Students learn in pairs or small groups with

assistance from the teacher



27 To what extent do you agree or disagree with each of the following statements?
Check one box in each now.
strongly strongly
(@ Goals and priorities of Biology education for the school

are clear. | O 0 0
()] The Biology staff evaluates the Biology programs and
Activities 0 a O 0
© Biology staff members are appreciated for a job
well done O 0 0 0
@ My closest colleagues are members of Biology
department. 0 a ] 0
e Biology staff is involved in making decisions that
affect them. 0 O 0 O

® Biology staff members are keen on seeking new ideas and
learning ] 0 ] 0
@ Biology staff members help out anywhere and
anytime. O O a O
(h)  Most of my colleagues share my beliefs and values about
what the central mission of the school and Biology

education should be. O 0 0 O
® Biology staff members get to know most students in their
Biology classes fairly well. O O 0 0
0) The Biology teachers association works to improve the
achievement of students in my school. O a 0 a
k) Biology staff members maintain high standards
academically and practically O 0 0 0
28. How much control do you have in your Biology classroom over each of the following?
areas of your planning, teaching and evaluating?
Check one box for each now
Not a complete
Atall little control  conmtrol
@ Selecting Biology textbooks 0 O O 0
()] Selecting laboratory apparatus O 0 g
© Selecting Biology content and topics to be taught | a 0 |
(@  Selecting teaching method and techniques 0 O O O
) Determining the amount of homework to be assigned. O 0 0 0



29. To what extent do you agree or disagree with each of the following statements pertaining to the

situation in your school?
Check one box in each row
Strongly | agree | Disagree | Strongly
agree Disagree

A | There are inadequate Biology facilities

B | There are insufficient funds for equipment and
supplies

C | There is inadequate water, electricity and related
necessary materials and energy for Biology
teaching

D | There are Out of date Biology teachers’ guides

E | Some teachers are inadequately trained to teach
Biology

F | Teachers lack enough time for planning

G | Many students believe that Biology is not
important

H | Many students believe that Biology is difficult to
learn

I | Many students with different abilities and interests
are taking Biology classes.

J | There is too little coordination between Biology
class and other Biology subject curriculum

K | There are many dropouts in Biology classes

L | Biology enrolment is too big

M | Student lack interest in Biology lesson.

N | Many of the students I teach are not capable of
learning the topics.

O | The level of student misbehavior (e.g. noise, not
paying attention, speaking with each other during
my explanation) in my Biology class interferes with
my teaching,




30. To what extent do you agree or disagree with each of the following statements?
Check one box in each row

Strongly
agree

agree

Disagree

Strongly

I make a conscious effort to study and coordinate
the teaching content and method of my Biology
classes with other teachers.

My success or failure in teaching students in my
Biology classes is due primarily to my own effort
and ability.

My success or failures in teaching students in my
Biology classes is due to factors beyond my control.

In my school, I am encouraged to experiment with
my teaching.

Routine duties and paperwork interfere with my job
of teaching Biology.

I sometimes feel it is a waste of time to try to do my
best as a teacher.

Q@ H=H =" 8 @

I am familiar with the student’s misconception of
Biology phenomena and I apply strategies of
Biology lesson presentation to reform their
misconceptions.

If I try really hard, I can get through to even the
most difficulty or unmotivated students in Biology
class.

I feel that it is my responsibility to keep students
from dropping out of Biology class.

Cy

If some students in my class are not doing well, I
feel that I should change my teaching approach

By trying a different teaching method, I can
significantly affect students’ achievement.

There is really very little I can do to ensure that
most of my Biology students achieve at high level.

2 £ =

I am certain I am making a difference in the lives of
my students and some of my students will select
science-based jobs in future.

I feel that I should play the role of a counsellor,
monitor, guide, motivator, evaluator, facilitator,
supporter, experimenter, researcher, and manager
to my students.




31. Please select the best three from each item of the following sentences in A to F according to your
perception of their importance as teaching activities.

(4)  Teaching objectives.

Teachers encourage students

1 to be intrigued by objects and events and to be curious about their surrounding and also
allow them to sense and formulate the existence of a problem.

2. to acquire the ability to observe things and events in order to perceive and identify
them.

3. to be aware of and respond in a positive manner to beauty and orderliness in their
environment.

4, to facilitate process skills such as observing, measuring, formulating hypotheses,
identifying variables, experimenting, interpreting data, etc.

5. to understand the scientific knowledge such as facts, information, structure, units,
concepts and principles and to solve lots of questions/exercises for these application.

6. to be free from bias, prejudice and superstitions, and to acquire other values such as
open-mindedness, critical-mindedness and intellectual honesty.

7. to acquire the ability to recall previous experiences and to construct their own
knowledge and to be able to identify and explain physical phenomena for reality and
truth.

(B)  Teaching contents and the process

1 Teachers recognize that teaching contents of Biology must be considered with the nature
of learner selected in terms of need and interest, growth levels, patterns of the affective,
cognitive and psychomotor domains etc

2. Teachers recognize the importance of delivery system, and scope and sequence of
content selected in terms of students learning difficulties as well as teacher’s
instructional difficulties.

3. Teachers organize contents of Biology in large topics each of which continues, develops
and integrates with a major program of inquiry in order to understand the systematic
structure of concepts of Biology.

4. Teachers organize topics each of which promotes scientific
Thinking, fundamental understanding of knowledge, growth of experimental skills,
problem solving skills, and development of attitude and interest.

5. Teachers organize contents to provide abundant opportunities for building scientific
concepts and principles and applying them to further inquiry tasks, projects, and
application to daily life and technology.

6. Teachers organize contents that cultivate process of Biology and communication skills to
| acquire the desire to know, to communicate with others orally and in writing, and
scientific skills for questions, search for data, observation and experiment, meaning and
verification.




©

Teaching methods and strategies

Teachers utilize various teaching strategies such as problem solving, individual
learning, cooperative group learning, case studies, project method, lecture method,
demonstration, students experiments, question-answer method, exercises and
application, etc.

Teachers utilize various teaching sites such as classroom, laboratory, school grounds and
field in lesson.

Teachers encourage students to give their own ideas and help them to discuss how they
differ from those held by scientists and to present with event, fact, evidence that
challenge their ideas, and to make concept mapping, key word sentences and to draw
new ideas in a range of situations so that they can verify and generalize the
phenomenon into scientific concepts and principle.

Teachers utilize various teaching facilities and materials which may be available in the
district for practical activities.

Teachers make use of individual devices, charts, diagram, models, materials and
sometimes use analogies to make abstract concepts clear to students.

Teachers conduct lessons to promote harmonious activities related to “teaching” such as
questioning, suggesting, demonstrating, admiring explaining, writing on the board etec.
as well as “learning" such as discussing, presenting, criticizing, asking for evidence,
conceptualizing etc.

Teachers set teaching/learning goals which are clear, explicit, realistic and accepted by
students and invite students’ everyday meaning of various experience and alternative
interpretation and give them opportunities to explore and guide them, correct their
misconception/naive conception to draw scientific concepts by using scientific terms.
Through these processes, teacher develops their intellectual ability, problem solving
gkills and scientific attitude.

Teachers develop teaching strategies and techniques that promote intellectual and
creative development among students taking into account levels of readiness,
deficiencies, status of cognitive development, skills and attitude.

Management of Science Laboratory

Teachers devise experiments conducted in such a way as to make student think and are
conscious of the purpose of performing the experiment.

Teachers allow students to suggest experiments and observations to answer their own
questions.

Teachers demonstrate in order to help students to understand the concepts and
principles of Biology.

Teachers encourage and guide students to perform experiments carefully and
accurately.

Teachers apply classroom management to allow for individual, small group and whole
class instruction techniques for planning and carrying out the experiment, and data
gathering, formulating the generalization by students.

Teachers allow students to take a lot of time for observing, measuring and recording

Teachers implement safe laboratory measures

Teachers are prepared to handle safely the emergencies that may arise.

©|oo(=a|o

Teachers allow students to take a lot of time for communicating, interpreting and
verifying.

Teachers select, adapt, utilize, repair, maintain and manage the science equipment and
apparatus in laboratory.

xiv




(F)  Material Production and Usage

1. Teachers develop and utilize instructional materials suited to student’s ability levels and
relevant to classroom objectives.

2. Teachers adapt and utilize a variety of instructional materials and media such as charts,
diagrams, newsprint papers etc.

3. Teachers select, adapt and utilize Biology supplementary readers, data books,
handbooks and other software for learning use by students

4, Teachers design the experiments and ask the school to get apparatus and equipment
and supplementary materials.

5. Teachers utilize the textbook as the most important resource materials for use in
teaching. They produce the teaching materials described in the textbook for teaching
use.

(F)  Evaluation of students’ Learning.

1. Teachers utilize texthook exercises.

2. Teachers utilize KCSE past paper questions

3. Teachers develop, improve Biology competency tests and evaluation instruments to

: measure cognitive and process skills.

4. Teachers utilize fair and varied student evaluation measures as paper and pencil tests,
essay tests, checklists, interview, homework, etc.

5. Teachers utilize results of evaluation for revising instruction and enhancing learning
achievement.

6. Teachers assign individual homework and Biology contest study at home and in the
community, appropriate to the level of student’s ability and give feedback/evaluation
promptly.

7. Teachers are able to identify students with special needs and inclination difficulties to
learn, dropping out of class and provide the necessary support for assistance and
guidance.

8. Teacher classifies the students’ ability and understanding by utilizing the results of
evaluation.

Reference

L IEA, TIMSS, IEA THIRD International Physics and science study:

“Teachers Questionnaire Population I'. TIMSS study Center Boston College.
2 S. Tekemura “The knowledge Base for Science Teaching As Perceived by
Secondary school Teachers in Japan’, 1992.
3. C R C, Centre for Research on the context of Secondary School Teaching “Teacher Survey” 1959

Questionnaire, School of Education, Stanford University:

Thank you for the thought, time and effort you have put into completing this Questionnaire.
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INSET99 Biology E-From2

Registration No. B- .
EVALUATION OF SMASSE INSET IN BIOLOGY

1. Indicate your evaluation/assessment of the achievement of the INSET by ticking (\) in
the appropriate column against the experience items listed below. Use the scale of 0 to 5;
0-poor, 1-below average, 2-average, 3-good, 4-very good, S -excellent

Tick () in appropriate column

Experience item . Scale
0 |1 [2 [3 [4]s

1. The workshop has sensitized me on
1 Problems and issues of science education that need solutions
2 Redefining the goals of Biology Education
3 Promotion of ethical standards for professionalism
4 Promotion of a professional community
5 Need to evaluate my progress, organization and pacing of Biology

education better
6 Comments
I1. The workshop has created awareness in me: 0 1 2 3 4 §
1 About the opportunities for resource utilization

About the misconceptions that may arise from inaccurate use of

language in teaching
3 That teachers attitude towards Biology affects the attitude of the

learners
4 That the teachers mannerisms affects the attitudes of the learners
5 Comments
ITI. The workshop has enlightened me on: 06 1 2 3 4 5
1 Solutions in teaching/learning Biology ’
2 The need to accord learners opportunities to construct their own

knowledge
3 The fact that controversial issues might create innovation
4 New trends (of active participation by the learner) in Biology

education
5 Comments




1V. The workshop has made me to develop:

1 Attitude of more empathy with other disadvantaged Biology
teachers

2 Attitude of more cooperation with other Biology teachers

3 A vision for resource materials and equipment/apparatus for the
district INSET

4 A desire to improvise whenever opportunity arises

5 A greater sense of commitment to practical lessons in Biology,
paying more attention to cognitive levels, psychomotor skills and
emotional needs for my students

6 A greater sense of pride, loyalty and commitment to Biology
education

7 Comments

V. The workshop has accorded me opportunity to:

1 Express new ideas and report research

2 Encounter new ideas and references

3 Increase my knowledge about the structure of innovative Biology
teaching

4 Increase my knowledge about the organization of student learning
by innovative Biology teaching

5 Develop further my skills for Biology experiments

6 Contribute new ideas pertaining to applications and questions of the
INSET Biology topics

7 Study the objectives, plans, processes and techniques of using
Biology apparatus and equipment

8 Comments

VI. Any other comments:

ii




2. Please check and write the following questions.
|l — poor, 2 — Fair, 3 — Average, 4 — good, 5 — Excellent]

A Ecology
Lecture Motivation (poor) 1l.....2.....3.....4.....5 (excellent)
Discussion Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Hand-on Activities Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Fieldwork Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Comments

B: Classification

Lecture Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Discussion Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Hand-on Activities Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Fieldwork Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Comments

C: Resources & Facilities for teaching/learning biology

Lecture Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Discussion Motivation (poor) 1.....2.....3.....4.....5 (excellent)

Hand-on Activities Motivation (poor) 1.....2.....3.....4.....5 (excellent)

Comments

D: Cell Biology

Lecture Motivation (poor) l.....2.....3.....4.....5 (excellent)
Discussion Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Observation Motivation (poor) 1.....2.....3.....4.....5 (excellent)

Comments

ii




E: Peer teaching & follow up discussion

Classification Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Cell Biology Motivation (poor) 1.....2.....3.....4.....5 (excellent)
Comments

F; Feedback from Participants
Discussion Motivation (poor) 1.....2.....3.....4.....5 (excellent)

Comments

3. Please check and write the following questions.
1. Which session were you most interested in?
Session [1Ecology
[IClassification
[IResources & Facilities
[JCell Biology
[JPeer teaching and follow up discussion
[1Others( Please specify;

Sub-session  [Lecture
[JDiscussion
1 Fieldwork
[(JObservation
[JHands-on activities
COthers ( Please specify;

2. Why were you interested in the session?

iv




3. How will you use the knowledge and skills obtained from INSET to improved the
teaching of biology in your school?

4. What would you wish to learn next year?

5. What suggestions would you give towards the improvement of teaching of Biology in
Kenyan schools today?

Ecology
6. Has INSET encouraged you to involve students more in ecological field studies?

7. Which aspects of ecology do you feel INSET did not cover adequately?

8. Do you will believe that apparatus needed for ecological studies are expensive and
unavailable in your school?

9. Many teachers and students believe that Ecology is one of the most difficult topics.
Do you think INSET has changed your view as this topic is concerned if so how?

Classification
10. Were you interested in this session?



11. Which particular aspect of the session was of greatest interest to you?

12. What do you think Biology teachers should do to create and sustain interest in this
topic?

13. What else do ybu think needs to be emphasized in order to make the teaching and
learning of ‘Classification’ easier and more interesting?

Resource & Facilities for teaching/learning biology
14. Do you think INSET has made you better as far as improvisation of biological
apparatus is concerned?

15. Which topics in biology do you still feel practical activities might not be possible due
to lack of materials and apparatus?

16. Has INSET made things look better as far as coverage of the biology syllabus is
concerned?

17. Do you see the possibility of covering the syllabus in good time if students are
involved in practical activities?

vi



Cell Biology
18. Could you use a microscope?

19. Which sub-topics were you most interested in?

20. Why were you interested in the session?

21. How will you use the knowledge and skills obtained from INSET to improved your
teaching of Cell Biology in your school?

22. Other comments

Thank you for the thought, time and effort you have put into completing this Questionnaire.
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POST-INSET EVALUATION ANALYSIS

1999 National Level INSET

BIOLOGY

Post-INSET Analysis (Biology)

The aim of item 1 of the questionnaire was to evaluate extend to which the
workshop had achieved its objectives by raring each sub-items on the questionnaire on
a scale of 0-5(0-poor, 1-below average, 2-average, 3-good, 4-very good, 5-excellent). The
data from the questionnaire was collected and a rating average for each of the
sub-items calculated. The results are shown the following pages. The comments made
by the participants are also summarized the following.



1- I .The workshop has sensitized me on.

1. Problems & issues

2. Redifining goals

3. Professionalism

0O 4. Professional community 39

B5. Need to evaluate ////////g 4.7

0 1 2 3 4 5
rating Scale

Item I : On what the INSET had sensitized participants about

Sub-Item Rating
# Average
1 | Problems and issues of science education that need solutions 4.6

2 | Redefining the goals of Biology Education ' 3.7

3 | Promotion of ethical standards for professionalism 3.9

4 | Promotion of a professional community 3.9

5| Need to evaluate my progress, organization and pacing of Biology | 4.7

education better

Comments
There must be positive change for improvement
Need for self-motivation
+ Need for more reflection on aspects of professionalism
Need for more commitment and change of attitude
Attitude change should be address more
+ Need for diagnosis of the causes of students’ negative attitude
+ Teachers should have a positive attitude
« I will be able to change students’ attitude
+ I agree that my attitude can affect the students’ attitude/ agree that students’
attitude is a reflection of teachers’ attitude
Attitude of teachers can be change through motivation

ii




1-1II .The workshop created awareness about.

C11. Resouce utilization| |

E2. Inaccurate use of
language

8 3. Teachers attitude

4. Teachers 44
mannerism

0 1 2 3 4 5
rating Scale

ItemII : On awareness created through INSET

Sub-Item Rating
# Average
1 | About the opportunities for resource utilization 4.1

2 | About the misconceptions that may arise from inaccurate use of language | 4.6
in teaching

3 { That teachers attitude towards Biology affects the attitude of the learners | 4.3

4 | That the teachers mannerisms affects the attitudes of the learners 4.4

Comments

Need to make learning more interesting through practical work

That teaching can be done effective using improvised apparatus/equipment
+ Need to use local environment in teaching

+ Has made me aware of resource I can use and that I have not been using
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1-II.The workshop enlightened me on.

B 1. Solutions in
teaching/learning
B 2. Opportunities for
teachers
B 3. Create innovation 37
@4. Active participation /////
48
%
0 1 2 3 4 5
rating Scale

ItemIl: What the INSET enlightened participants on

Sub-Item Rating

# Average

1 | Solutions in teaching/learning Biology 4.2

2 | The need to accord learners opportunities to construct their own | 4.5
knowledge

3 | The fact that controversial issues might create innovation 3.7

4 | New trends (of active participation by the learner) in Biology education 4.8

Comments

+ Importance of improvisation
Need for active participation by students
Need for collective approach to problem-solving
Need for regular in-servicing of teachers
Need to emphasize pooling of resources

iv



1-IV.THe workshop made me to develop

3 1. Attitude of more

A sense of commitments to co-operation with others
Greater motivation to improve the teaching of the subject
Awareness of need to sensitize all teachers

empathy
2. Attitude of more
cooperation SO
B 3. A vision for the district 4.0
INSET
N 4. A desire to improvise 46
5. Greater sence of
commiment 19
B16. A sense of pride 99999999999 9999993999999399%
92222994 2299929299999229904997;
s s s s 44
0 1 2 3 4 5
rating Scale
ItemIV: On what the INSET made participants to develop
Sub-Item Rating
# Average
1 | Attitude of more empathy with other disadvantaged Biology teachers 4.1
2 | Attitude of more cooperation with other Biology teachers 4.8
3 | A vision for resource materials and equipment/apparatus for the district | 4.0
INSET
4 | A desire to improvise whenever opportunity arises 4.6
5 | A greater sense of commitment to practical lessons in Biology, paying | 4.9
more attention to cognitive levels, psychomotor skills and emotional needs
for my students
6 | A greater sense of pride, loyalty and commitment to Biology education 4.4
Comments

Awareness of need for more exposure on facilities and resources for teaching




1-V.The workshop accorded me opportunity to

1. Express new ideas

2. Encounter new ideas

B 3. Increase knowledge on
innovative teaching

et l| \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

learning

\\
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\&\\

B16. Contribute new ideas

& 7. Study the objectives,
etc.

0 1 2 3 4 5
rating Scale
Item V' Opportunities accorded
Sub-Item Rating
# Average
1 | Express new ideas and report research 3.5
2 | Encounter new ideas and references 4.2
3 | Increase my knowledge about the structure of innovative Biology teaching | 4.3
4 | Increase my knowledge about the organization of student learning by | 4.6
innovative Biology teaching
5 | Develop further my skills for Biology experiments 4.5
6 | Contribute new ideas pertaining to applications and questions of the | 4.3
INSET Biology topics
7 | Study the objectives, plans, processes and techniques of using Biology | 4.3

apparatus and equipment

Comments
To feel that I am now a better Biology teacher
+ To appreciate need for better planning for more effective learning

+ To appreciate need for active participation by students
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Questionnaire for Biology Teachers
Please fill in or tick V in the box[].

1. What is your gender? ( (1 Female, [1 Male)

2. How old are you? ((]~29 years old, [130~39, [140~50, 50~ )

3. In which district is your school located? ( District )

4, How long will you have been a teacher, by the end of this year (2000)? ( years)

5. How many Biology lessons do you have per week? ( lessons)

6. Which other subjects do you teach? (subjects: )
Apart from Biology, how many lessons do you teach? ( lessons)

7. How many working microscopes do you have in your school? ( microscopes )

8

. What benefit does Biology education provide to the future of students?

9. What motivation do you find in teaching Biology?

10.What are some of the discouragement you get in teaching Biology?

11.What is your opinion about this suggestion? “The Biology teacher should develop locally
available materials, and then use the materials for lessons.” Please select from®D-@.
@O OAlthough I agree, I have never done so.
@ 0OI agree and I am already doing so. Please explain concretely.
For which topic have you developed teaching materials? ( )
Name of Material ( )

Explain how you developed and used the materials.

@ 0OI do not agree.
@ [OOther comments. Please specify.



Analysis of “Questionnaire for Biology teachers”
National trainees in Kenya

#); number of teachers

Item 8
What benefit does biology education provide to the future of students?
Opinions

Knowledge of themselves and environment around (22)

Enable learners to get careers (15)

Gain scientific skills (3)

Understand their body changes and symptoms of diseases (3)
Impact skills on how to manipulate the environment (2)

Enable one to relate well in community

Guide to observe hygiene (4)

Making them aware of importance to conserve the environment
Meet life challenges

. Create awareness of family planning

11. Good farmers

12. Understand the inter-relationship between man and environment
13. Improve their way of thinking

Item 9

What motivation do you find in teaching Biology?

Opinions

1. Appreciation from students and school

2. It is practical and real (11)

3. Use of improvised materials (2)

4. Personal satisfaction (2)

5. Participation of the students (1)

6. Good performance (7)

7. Learners learn more about nature (2)

8. Remuneration (2)

9. Know inter-relationship between organisms and the environment (4)

. Learners understand Biological concepts and their application (6)
. Learners get career (2)

. Knowledge acquisition, concept and skill

. Interesting topics/subjects

. Interesting to teach

. Positive altitude

. Help solve environmental problems

Item 10
What are some of the discouragement you get in teaching Biology?
Opinions

1.
2.

Lack of altitude
Lack of enough facilities (17)



3. Students laziness

4. Poor performance

5. Lack of support from other teachers (3)

6. Heavy workload

7. Difficult terminology

8. Wide syllabus (3)

9. Poor remuneration

10. Advanced level of subject content

11. Failure of many students in national Exams
12. Lack of specimens (availability) (2)

13. Lack of teacher

14. N/A

15. Absenteeism of students from school

16. Large student environment

17. Many lessons

18. Experiments fail to show expected result
19. Difficult areas for students to understand
20. Lack of reference books

21. Lack of Lab assistants

22. Un-cooperating students

23. Lack of enough time

24. Students unable to apply taught concepts
25. Inability to identity many plants by name
26. Problems of collecting animal and plant specimen in the field
27. Kill animal for digestion

Item 11

What is your opinion about this suggestion? “The Biology teacher should develop
locally available materials, and then use the materials for lessons.” Please select
from@®-@.

@® [OAlthough I agree, I have never done so0.(3)

® [I agree and I am already doing so. Please explain concretely. (33)

@ [OI do not agree.(0)

@ [OOther comments. Please specify.(2)

® [I agree and I am already doing so. Please explain concretely.

Explain how you developed and used the materials

Topic:  Cell Division

Material: Coloured Threads, manilla paper and Glue

“The Coloured threads were stuck on the manilla paper to represent chromosomes in
different stages in the Mitosis and Meiosis stages.

Topic: Transport in animals /Classification
Materials: Models of mammalian heart

-I asked the school to buy Plasticine for me as I approached this topic. First I
taught theoretically and then I involved the learners in coming up with model
through hands-on activities



Topic' Breathing

Material: Model on breathing — involving of lungs and diaphragm when breathing
out

-Inset a y tube in a transparent cut bottle or bell jar

-Tie a balloon as each end of the y tube.

-Tie a rubber sheet on the open end of the bottle/bell jar

Topic: Response and Congesination
Material; Semi-circular canal of an Ear

-By getting three gases tubes in the lab making them circular and connecting them
using Sellotape. Put the three canals at right angles and fix them with Sellotape.

Topic: Classification/Genetics
Material: Plant and animal specimens, DNA structure

-Plant and animal specimens have been collected and preserved for further use and
reference. DNA structure model using puce’s of wire

Topic: Meiosis and Mitosis

Material: Modelling

-Guide the students on modelling cells at various stages where the different colours
can be used to show the chromosome from different chromosomes. Also this helps
in students seeing how crossing over takes place.

Topic: Charts for DNA

Material: manilla papers: Felt pens — crayons, cartons

-I involved the students in drawing and preparing — different parts — sugars
phosphorus bases: then supervised them. I used it to teach structure of DNA

Topic: Mitosis
Material: Plasticine
-Use of Plasticine to display the various stages in mitosis

Topic: Reproduction, Nutrition & Genetics
Material: Genetic — Maize
Nutrition — Tapeworm collections
Rep — collection of embryo
Genetics
- I planted coloured maize in the same plot with white maize.
-After pollination/development I used the cob with both types of grains to teach
genetic and also took photographs.
Nutrition
-Slaughtered a goat, removed tapeworms and preserved in a sealed tube.
Rep
-Collection of an embryo and preservation

Topic: Gases exchange



Materials: Thoracic cavity

-I fitted one (narrow) end of bell jar with a cork bearing Y glass tube.The two ends of
y tube I attached balloons. The wide end of the jar I tied football tube to act as
diaphragm

Topic: Nutrition

Material: Animal specimen, foodstuff, reagent, and teeth

-Mammals e.g. rabbit were used to obtain intestines for observations
-Teeth and other relevant structure for observation

Topic: Breathing/Circulation
Material: The heart/the Rib cage

-Use of manilla paper, Plasticine, balloons, straws, rubber bands
-Materials used for demonstration of parts of the heart/ventilation mechanisms.

Topic: Genetic, cell division

Material: Models from clay Plasticine

-Modelling chromosomes at different stages of cell division.
-Place them on a manilla paper

Topic: Genetics

Material: DNA Helix

-I used slippers of different colours, which were cut in different shapes
corresponding to the different bases. These were joined to each other using wires
with purées and pyramids put into consideration.

Topic: Gaseous Exchange/breathing
Material: Transparent bottles, Polythene paper, Rubber bands and balloons

-Cut the bottom of bottle % way Y tube with part inside the bottle and the stem

Topic: Many topics
Material: Charts, Models, photographs, preserved specimens
-By doing it alone, involving students as a project, during class lessons.

Topic: Genetic

Material: Models on chromosome structure

-Used Plasticine of different colours to make structure which show crossing over in
chromosomes and chiasma formation

Topic: Ecology, Excretion and Homeostasis
Material: Charts for nephron, nitrogen and carbon cycles
-Drawing them on manilla papers

Topic: Classification

Material: Preserved plants and animals esp. invertebrates

-Plants — pressed and then well labelled and preserved

-Animals — dried and preserved in dry places or killed and then preserved in 40%
formalin

iv



Topic: Cell Biology
Materials: Models, charts
-I involved learners in making the models but I draw the charts.

Topic: (Reproduction) Cell division, Gaseous exchange and Genetics (DNA)

Materials: Plasticine, soda lids, manilla paper, Cellotape, bottle, and thread, waste
paper, boxes, bent sticks.

-DNA molecule: I used waste paper box, cut them into small pieces and using a
string and Plasticine and made some form of twisted ladder using bent sticks.

Topic: Classification

Material: Plant and animal specimens ~ insects’ etc

-Collected from the environment, preserved them by way of drying and keeping
them carefully

Topic: Genetics

Material DNA Model

-Using rubber from old slippers, waste wire, paint and pins, the various components
of the DNA molecules were assembled and used as teaching aid.

Topic: Response & Coordination — Ear
Materials: Model of Ear parts
-Cut polystyrene material to represent various parts of the ear.

Topic: Gaseous exchange

Materials: Rib cage

-Take beds jar, and then fit it with lock that is Y-shaped at the end. Tie balloons on
each Y-end '

-Tie rubber — sheet on the open end of the bell jar with a string at the centre.

Topic: Gaseous exchange
Materials: Breathing system in man

-Using a glass tubing in a cork I fitted it in the mouth of a bell jar. The tubing was
branched into two using straws connected to 2 balloons all enclosed in the jar. The
balloons represent lungs, the straws represent bronchioles. The bell jar rib cage.
The jar was enclosed at the bottom with a tube material using rubber bands, which
represented the diaphragm.

Topic: Gaseous exchange

Materials: Quencher Bottle and tyre tubes, balloons

-Cut the lower part of Quencher, and seal with sheet of rubber at the surface.
Insert Y shaped glass tubing tied with balloons, at the two ends, at the spicing of the
bottle and seal with Plasticine.

-Use of syringe from hospitals to act as a thoracic cage (human) to demonstrate
gaseous exchange.

-Use of kimbo tins to act as beakers.

-Use of vial bottles to act as containers for reagents.

Topic: Support & Movement




Materials; Bones & teeth/skeleton
-Use of rabbit in schools to extract flesh in order to remain with the bear skeleton
only.

Topic: (Breathing) Gaseous Exchange

Materials: Breathing apparatus

-Glass jar/Quencher bottle, Plasticine, straws, 2 balloons, Y shaped straws and
rubber sheet.

Rubber sheet — diaphragm

Glass jar — rib cage

Straws — bronchus/bronchiole

Topic: Stem, & root x-section
Materials: Cross-section of stem, root.
-Young soft stems & roots used. Using strip slid
I made thin transparent straws and put them in water in a port dish
“Then students use them for observing end identifying parts and seeing these
arrangement/vascular durastles

Topic: Gaseous exchange
Material: Breathing system

-Used u tube, balloons, gas jar open both ends and a rubber band

Topic: Reproduction

Materials: Fruit, seeds, and slides of spore

-Used lab technician and students to collect them from the school neighbourhood
and placed them on shelves in the laboratory.

Topic: Classification

Materials: Animal specimens

-Collected from the environment and preserved
-Bought already preserved specimens (moisten)

@ Other comments. Please specify

-Every teacher should use the local available materials, which are environmentally
friendly.

-Improvisation has not been possible in all topics, indeed one may not have an idea
on how it may be done.

-‘There is needed to have large numbers of teaching and learning resources to make
learning effective. If we only depend on purchased materials we may greatly in pain
learning.

-In-service — It is my opinion that Biology teachers are taken for more refreshment
course to develop, manipulate skills and to change their attitude.

-There is needed to enhance learning some difficult areas like mitosis, ecology by
audio-video appliances.



Analysis of “Questionnaire for Biology teachers”
7 Districts trainees in Kenya

#); number of teachers

Item 8

What benefit does biology education provide to the future of students?
Opinions

1. Knowledge of themselves and environment around. (42)

2. Enable learners to get career (46)

3. Impart skills on how to manipulate the environment (8)

4. Improvisation of apparatus (1)

5. Able to solve problems (26)

6. Foundation for special training (1)

7. Be self reliant (1)

8. Appreciate natural phenomenon (7)

9. Enable one to present information in a logical manner (1)

10. Guide to observe hygiene (2)

11. Enable one to relate well in community (2)

12. Understand the inter-relationship between man and environment ((13)
13. Gain scientific skills (2)

14. Good nutrition(1)

15. Good planning(1)

16. Good farmer(1)

17. Know the characteristics of living organisms(1)

18. Understand their body changes and symptoms of diseases (6)
19. Relate their acquired changes to Biological knowledge(1)

Item 9

What motivation do you find in teaching Biology?
Opinions

1. Appreciation from students and school. (3)

2. Good performance (9)

3. Participation of the students (8)

4. Provision of facilities (3)

5. It is practical and real (20)

6. Learners learn more about nature (12)

7. Most materials are readily available (3)

8. Learners learn more about themselves (13)

9. Learners get careers (3)

10. Learners understand Biological concept and their application (19)
11. Personal satisfaction (3)

12. Motivation of the teacher by the administration(1)
13. Know inter-relationship between organisms (2)
14. Knowledge for future generations(1)

15. Facilities are available (3)

16. Interesting to teach (12)

17. Help to solve environmental problem (2)



18. Positive attitude (11)

19. Teaching about living things (4)
20. Use of improvised materials (1)
21. Learners enjoy learning it (2)
22, Better remuneration (3)

23. Certificates awarded(1)

24. Environmentally based (2)

25. It is easily understood(1)

Item 10

What are some of the discouragement you get in teaching Biology?
Opinions

1 Lack of enough facilities (14)

2 Lack of finance (10)

3 Poor performance (22)

4 Low understanding of students (16)

5 Students laziness(1)

6 Heavy workload (8)

7 Wide syllabus (7).

8 Lack of enough time (4)

9 Teaching some topics Which make teachers/students feel shy e,g, reproduction(1)

10 Lack of support from other teachers (8)

11 Lack of participation of students in class(1)

12 Negative attitude of students (9)

13 Uncomfortable working environment (1)

14 Lack of motivation (6)

15 Interference of classes by administration (2)

16 Specimen expensive and dangerous (6)

17 Difficult terminology (4)

18 Large students enrolment (4)

19 Spelling mistakes by students (1)

20 Topics not co-ordinated (1)

21 Indisciplined students (2)

22 Absenteeism of students from school (1)

23 Lack of teachers (1)

24 Students unable to apply the taught concepts (1)
25 Lack of employment in the fields of medicine and teaching (1)
26 Lack of related experiments in some cases (1)

Item 11

What is your opinion about this suggestion? “The Biology teacher should develop
locally available materials, and then use the materials for lessons.” Please select
from®-@.

@® OAlthough I agree, I have never done s0.(26)

@ [OI agree and I am already doing so. Please explain concretely. (71)

® 0OI do not agree.(1)



@ [OOther comments. Please specify.(4)

®@ 0OI agree and I am already doing so. Please explain concretely.

Explain how you developed and used the materials

Topic: Transport in plants and animals (11)

Materials:

1. Leaf(1)
-Taking the leaves pressing them between various pages of a newspaper and
leaving them to dry

2. Sections through stem (local microscope slides) (1)
- Cutting thin section through monocotyledonous and dicotyledonous plants and
covering with liquid paraffin and placing a cover slip

3. Charts (5)
-Drew diagrams of various organs. I use these in class to enhance the
understanding of the organs and hence my lesson

4. Potted Plants (1)
-Encourage students to transfer seedlings into pots/tins with soil and later they
did experiments based on the factors affecting the rate of photosynthesis and the
rate of transpiration.

5. Manila papers (1)
-I bought the papers, drew diagrams and attached them on the wall in front of
the class

6. Mud/Clay (1
-I moulded a heart and then showed all the internal parts of the heart.
Students could be able to identify the parts after we discussed in the theory
lesson

7. Dissecting Dish (1)
-Made a rectangular wooden box 30cm x 20cm x 8cm. Put soft board at the base.
Then it painted the soft board on both sides.

8. Potometer (1)
-Used glass tubes, transparent rulers, twigs

Topic: Reproduction in plants and animals (6)

Materials

1. Range (1)
-Use a funnel and bottle of soda — then use a measuring cylinder

2. The flower/Fruit/seeds (4)
-I collect the materials named above from within and around the school or even
ask students to collect them, give them questions about the materials provided.
And then I allow them to study them keenly and carefully in finding solutions to
the problems given to them then examine their work and make corrections
where they are wrong.

3. Fungus (1)
-Made a culture medium, introduced yeast and then made a permanent slide

4. Pollen grains and ovules (1)
-Collected pollen from various plants and made a permanent slide

Topic: Nutrition (6)




Materials
1. Local brew for methylated spirit (1)
-Put honey in a basin added yeast and left for a day. The product removed and
sieved and used in the experiment.
2. Wall charts (1)
-The charts are used to represent Biological structures diagrammatically
3. Sugarcane Juice/Glucoline (2)
-Extract sugarcane juice use it as sucrose
-Obtain glucolin from shops use it as glucose
4 Puzzle/crossword (1)
-Use waste manila papers and to illustrate key concept, statements are made on
separate sheet of paper and learners are asked to real and then fill one crossword
5. The rumen, Abomasum, Omasum (1)
-Get less than % of each of those, wash them and use in class to distinguish the
parts, boil them later and dry thoroughly thereby preserving them
6. Iodine solution
-Make concentrated solution by dissolving Potassium iodine and then dissolving
iodine crystals. (1)

Topic: Classification (19)
Materials
1. Various animal and plant specimen (2)
-Collection of the materials
-Pressing of the materials e.g. leaves
-Preservation and storage
-Assembling the materials from the local environment with learners for different
units
2. Collection of insects, leaves and flowers (2)
-Collect the materials. Give to the learners and let them match the materials
using certain features on the materials
-Preservation in formalin
-Learners instructed to collect leaves and insects within school and from home
for use in dichotomous key construction

Topic: _Pollution (1)

Materials

1. Identifying pollutants in an environment (1)
-Collected some of the materials and effluents from major components around
and tested the impurities and hence their dangers to the environment

Topic: Growth and Development (1)

Materials

1. Germinating seeds (1)
-I planted the seed in a container (both maize and beans); on germination they
were used to illustrate hypogeal and epigeal germination.

Topic: Gaseous Exchange (9)
Materials
1. Empty Juice bottles (1)
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-Fit half-cut juice bottles with polythene sheets (bags), bottle acts as a rib cage,
polythene bags act as lungs, and diaphragm at the base. This demonstrates
inhalation and exhalation

2. Balloons, drinking straws and rubber bands (1)
-The set up is used to demonstrate the breathing mechanism. The balloons are
connected to the drinking straws by use of rubber bands. Then you breathe in
and out through the drinking straw.

3. Model of mammalian organs (4)

@ Collect waste materials including empty plastic container. Cut off bottom

part.

(i)  Used rubber sheet to attach to scrapped off part in (1)

(iii)  Attached a straw through rubber cork

(iv)  Assembled as shown

4. Plastic tube, polythene sheet 2, rubber 2 band used biro — pens balloons (2)
-Connected three used biro pens using heat to form Y-shaped structures.
-One made to go through base of tube and sealed using polythene
-V-end of Y-structure tied balloon each, while inside tube
-Covered mouth of tube with transparent polythene

5. Model for Gaseous exchange/thoracic cavity (1)
-Assembled a plastic bottle, balloons, string, rubber tubing and fixed them using
plasticine

6. Wooden Planks, String, Nails —(Rib cage and Intercostal Muscles)
-Join materials as shown by pulling a string running diagonally over a nail
demonstrate the movement of rib cage and intercostal muscles

Topic: Ecology (10)

Materials

1. Sweep nets (4)
-Attaching a net/sack to a wire and then fixing it to a wooden handle.
-Pieces of cloth and tied them to a long piece of wood then gave them to students
for use.
-Use of local material — wood, wire and net.

2. Quadrats (5)
-Use of sticks and strings to make a quadrat
-Use of a funnel and bottle of soda then use a measuring cylinder

3. Line Transect and net for catching insects’ (1)
-When I discovered the school did not have a sweep net to catch fast moving
insects. I bought net and made it like a sack attached to wooden handle then it
served the purpose well.

4 Rain gauge, Windvane and Windsocks (1)
-Rain gauges — take plastic funnel and container, e.g. juice bottle.
-Windvane — take small piece of timber, make a small hole at the centre and fix
an arrow from a piece of cardboard, fix on a vertical piece of wood using nails.

Topic: Respiration (1)
Materials
1. Flour and germinating millet grains
-Ferment flour-using enzymes from germinating millet and test for the gas




produced and changes in temperatures

2. Bottle and Rubber and string
-Tie a string around middle part of a bottle applies paraffins on the string and
lights it. Dip the bottle in water. The bottle gets cut at the portion tied with
the string. Use an old football bladder and a balloon to show the effect of
changing the thoracic volume during breathing.

Topic: Support and Movement in plants and animals (7)
Materials

1. Bones (6)
-Collected bones buried and then exhumed them to get the vertebrae.
-Boiling them and soaking in an acid used during the study of the mammalian
skeleton.
2. Skeleton (2)
-Assembling bones from a dead animal using wires/strings
3. Charts (1)

Topic: The cell (4)
Materials
1. Onions
-Procedure I (3)
-Remove the epidermal layer of onion leaf. (1)
-Placed on slide. Put a drop of stain
-Covered with a cover slip
Procedure II (1)
-I got the onion from the farm. I extracted a layer of cells from the onion mounted
on a slide and put under a microscope for students to observe.
2. Chart (2
-Draw a diagram of a cell. It labelled. Fixed on the wall and explained the use of
various organelles.
3. Pieces of bread and cooked egg
-I just took two slices of loaf and placed the cooked egg between them. This
represented the lipid and protein layers in the cell membrane.

Topic: Genetics (3)

Materials

1. Sodom apple fruits and bean seeds (1)
Joined the ripe Sodom apple fruits to unripe ones with thread through holes to
represent the DNA strands ripen Sodom apple - sugar, unripe-phosphate and the
beans nitrogenous bases.

2. DNA molecule model (2)
Used differently coloured plasticine for DNA nucleotides and linked them to form
DNA strands.

3. Plastin (Chromosome representation)(1)
Different colours of plastin used to represent chromosomes after stretching them.

Topic: Excretion and Homeostasis (2)
Materials
1. Charts (1)




-Using manilla papers to draw diagrams.
2. Insulation cans (1)
-Roiko tins plus lids. Pierce lids to allow in thermometer.

Topic: Irritability (1)

Materials

1. Dark box, model of semi-circular canals, eye model (1)
-A dark box with a hole is liked to observe phototropism, semi-circular canal,
utriculus, sacullus and the ampula describe detection of sense of balance in all
planes at right angles, eye model show the external structure of the eye.

Topic: A pooter

Materials

1 2 straws, conical flask, funnel, net, cork (1)
‘Two holes were made on the cork then fixed in a flask plucked one end with
mesh (part inside the flask) the other straw fixed funnel on the part outside the
flask.

Topic: Others
In some topics instead of using commercial substances like starch soluble, use maize,

flour, ground rice etc.

-Using tomato sauce bottles with straw as wash bottles.
Straws for delivery tube

Kasuku tins — beakers

Sticks -Splint

Stoves -means of heating/burners

Other comments. Please specify
® KISII CENTRAL

-It maybe possible that improvisation is not possible.
-Over dependence of improvisations makes the H/T oblivious of his duties; hence
may divest money meant for such activity to other less important uses.

® LUGARI
I try but very limited i.e. in very few cases otherwise I have been enlightened.
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SMASSE PROJECT
INSET Programme for August 1999

Day Time Activities Personnel Remarks
8" Arrival and registration of SMASSE Personnel
August participants KSTC Hostel staff
9 09:00 a) Guidelines for participants Project coordinator All participants
August b) Pre-INSET evaluation
09:30 ¢) Tour of INSET facilities SMASSE science personnel Ditto
d) Presentation and discussion of | ditto
10:00 subject reports
10:30 ¢) SMASSE and the ASEI ditto All participants
movement (individual
subject groups)
SMASSE subject specialists All participants
11:00
LUNCH
14:00-16:00 Opening ceremony Chief Principal, KSTC All participants
(Speeches, key note address) Project coordinator
CIS
Chief Guest
Key note speaker
Evening Entertainment
10™ 09:00 a) Analysis of baseline survey | SMASSE subject specialists All participants
August
b) Discussion of INSET SMASSE science personnel Science
programme participants
11:00 (Individual
subject groups)
LUNCH
14:00 a)Rationale for INSET SMASSE science personnel Science
15:30 b)Trends in the teaching and Ditto participants
learning of science
14:00-17:00 ¢) History of mathematics Resource personnel Math
education in Kenya participants
Evening Entertainment
1™ 09:00-1300 a)Teaching approaches and SMASSE science personnel Science
August methods participants
09:00-1300 b)Difficulties in the Math SMASSE math personnel Math
classroom participants
LUNCH
1400-1700 Adolescent psychology Consultant on adolescent All participants
(knowledge attitude and psychology
motivation)
Evening Entertainment
12" 09:00-1300 a)Teachers attitude SMASSE science personnel Science
August participants
09:00-1300 b) Discussion on difficult topics | SMASSE Math personnel Math
participants

LUNCH




14:00-17:00 a)Work planning SMASSE science personnel Science
participants
14:00-17:00 b)Error analysis SMASSE Math personnel Math
participants
Evening Entertainment
13" 09:00-11:00 Work planning SMASSE subject specialists All participants
August
11:30-13:00 Gender issues in science and Resource personnel All participants
mathematics education
LUNCH
14:00-17:00 a)Communication skills SMASSE science personnel Science
participants
14:00-17:00 b) Kenya/ Japan video on SMASSE Math personnel Math
classroom practices/ participants
discussion
Evenin Entertainment

WEEK 2: INSET CONTENT BY SUBJECT

11:30-13:00

.
14:00-17:00

Evening

Classification:

collection and

e  (Calculations

Scientific language
-

e  Making laboratory

Day Biology Chemistry Physics Mathematics
16™ August | Ecology Classroom activities: Pressure Textbook and
09:00-13:00 practical and theory syllabus analysis
sessions
14:00-17:00 | Ecology: Field activities | Work plans and PDS Circular motion New trends in
Approach the teaching of
Mathematics
17" August | a)Ecology: Peer The Mole Concept Fluid flow Socio-cultural
09:00-11:30 | teaching and follow-up | e  Teaching approaches aspects of
discussion and methods Mathematics
Work plans education
Classification:

Sound I

Production of
lesson plans on

preservation of solutions socio-cultural
biological specimens aspects
Topic:
Geometry
Entertainment

i



18™ August
09:00-13:00

Construction and use of
identification keys

Electrochemistry
e  Teaching approaches
and methods

e  Work plans

Sound II

Introduction to
the open —ended
approach

status and alternative
strategies

14:00-17:00 | Classification: Peer Scientific language Waves | Production of
teaching and follow-up Calculations lesson plans
discussion using the open-
ended approach
19™ August Organic Chemistry Waves I ¢ TIMSS
09:00-1130 | a)Resources and e  Teaching approaches video/
facilities for teaching and methods discussion
and learning Biology e Work plans ¢ Evaluation
11:30 - b) Cell Biology: checklist/
13:00 Discussion of current discussion

14:00-17:00 | Preparation of material Scientific language Excursion: Visit to Plan for post-
for microscopic Calculations Meteorological Department at INSET activities
examination e Selection of Dagoretti Corner
experiments
Evening Entertainment
20™ August | a) Cell Biology: Peer e Open discussion on e  Discussion of the Post-INSET
09:00-10:30 | teaching and follow-up INSET issues excursion evaluation
discussion e Brief feedback from e Brief feedback from the
10:30-10:45 | b)Brief feedback from participants participants
participants e  Post-INSET e Post-INSET evaluation
10:45-11:00 C)POSt'[NSET evaluation
evaluation e  Clearance e  Clearance
1100:12:00 | d) Clearance
Il
Session Activities Personnel Remarks
Afternoon 1400-1600 Closing ceremony Project coordinator All participants
Evening Entertainment
21* August | 0900-1100 Clearance and Departure SMASSE personnel All participants
SMASSE
offices
KSTC Hostel staff
Hostels

Note: The following facilities will be used during the INSET
Biology — Classrooms No. 231, 233

Laboratories No. 221, 223
Microscopy rooms 1, 2

Chemistry-
Physics-

Mathematics-
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