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Composition of Statistics Teaching Materials Based on the View of Curriculum 2005 in South Africa:
Statistics Teaching Materials through Outcomes-Based CLASSROOM MATHEMATICS
(Grade7 ~ Grade9, Heinemann)

e # B &

HATTORI Katsunori

ISMAERFHELAFTERER 1> 5 —

International Cooperation Center for the Teacher Education and Training

Naruto University of Education

Abstract : Improvement of Mathematics education is requested for South Africa.

Especially the contents, there is the connection between instructions and

statistics should be improved. That comes out as results of various kinds of

investigations, and the actual condition of the statistics teaching materials

shown in the view of the curriculum 2005 which aims at realization, and the new

Mathematics textbook based on its examination.

F—J— KR @7 7Y AHEME, Curriculum 2005, #aH##, CLASSROOM MATHEMATICS

1. [FC®IC

SRR 20EEORM Y 7Y IFE LT TEY 7Y
N1 NS DOYHEZ AL, ZTOWHENE &L THH%
MBEGSLSINHEED S, Grade 7 ~ Grade 9 D#fat
Bt FERZEE, DUT M) 2Hnzneo
BENDHo. T THHENEHEZHEBEL TS
Curriculum 2005 @V O 2 HITH D <&M IO
WTC, ZDEM - B EREELTHEHAINT
% O0utcomes-Based CLASSROOM MATHEMATICS

(Grade 7 ~ Grade 9, Heinemann) " IZ & 5N 5k
M Z 8T DN D > /2. = T C, Curriculum 2005
U2 @ F Bl % H$5 9 Revised National Curriculum
Statement Grade R— 9 (Schools) ¥ TitiRL TWAN
RINTOHRETEDL D BRI B M E L THRD
HIFENTNENZERFAFLEWEEZ .

BRANCE 7 7 U FIZBF2H LAY F 25 LHR
BT EFONBIC DN TRANT 2B -
[EIFXBHE B FT %% (The International Association
for the Evaluation of Educational Achievement, ’A | [TEA])

DO EREEE - BRBE AT O EOE &2 Uk
BT 7 HICBT B0 OB DWW THET 5.

2. ERHE - BHBEREICRI2BT7 7Y HOERE

DEHEE

MY 7 NOEERERD 1 DEL THEXRTENE
FISNTHRD, TOEHDOEOHICHE, WAEEL TH
I S N/= D Curriculum 2005 THo 7. £=FD
RE, FEIEODERMETSEIZII N DI EBRHF R E
FEFEMi“%% (The International Association for the
Evaluation of Educational Achievement, LA N [IEA]J)
WEDBERENOBMEZTDINHoT=. MY 7
U R DBE, ZOHREBIISMUZDIZFR 7 FFHEED
%5 3 [0l - EFEECF A EEME ((Third International
Mathematics and Science Study: TIMSS, HZ2#% 1 4+
39 AEMBM) THole. HHROEFDOFEREIC
DWTIE, 508 - BUkR), T, "By, T&ERlo
REL-oobr, mEER), THEIE), THE D6 DDONEMHEE
Lo TH SN TWD, ENLBEEWRIEHT (SR Ik
&, BUATDWTONEGA, EHIEEREDEEL

1
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NS BT 7Y S OEFEDRE D RAEIZHNIT T
fZH o= ENGI 5. Y F23 SITHXAIRAE &
WHBEMS B ZL TS, Zhid, ThEho
DL X 2R A5 K D ICKE O EHEE O IEE
REMBIEL, SEOEERDIEZERNSZDOHHEBDE
ELEEEEEZRZEIK ZEICEK>TRODEHDTH
5., ZOGMICEBE, MY 7Y HOHE, FEKL
T MK, TERf) MO EERII 2RO IEER
KObHERICTES, F, TERORE - oW,
|, THIE) EOEERILARODEFRIDBHE
WEN > E LTS, P ER2ETH MUY,
Ml SO EERIIEERDOEERID BARITH
<, TERIORB -, R, THE] #EEoEEER
FERDOEERIDBARIMEMNM>ZZEL TN,
INSOHHE, Y 7Y 7 Of%E#H Sarah Howie
& Colleen Hughes DGR EFETHHDTH .
Sarah Howie & Colleen Hughes 1, TIMSS O RIZH
FAHET 7T OEEDIRBIT DNTHHT, ELRL T
WaY, ZOHTEFOEBAEEICEY 2 AgICD
WT, M7 7 U NDEEDEREIZERINTE<ENnE
MIETHEEBIZ, 77U TOEMEIRY T 7 OfFER
WL THREEZR L TH O, #H L WA & BEE O MG
ZEEHDIT 5, RED E o REH DI WERED R
BIIDWTKRERKNEZRF>TNDELTVWS. £D
BRI & LT, 1, 27 RLTW5,

1 ltem 2 DB

£1 Item 20DEEE

%
Example item 4:
z JZ. reparter ys::vrwod this graph and said: “There’s been  huge increase in the number of
520 this year
g‘umbsr 515
robberies
peryear 510 lost year
g
E:pﬁ: .consider the reporter’s statement fo be a reasonable inferpretation of the graph? Briefly
2 ltem 4 DORE
£2 ltem4 DIEEE
% M A DIEEZR | [ B DIEE =R
F—ALZUT 39 26
VA aed 35 23
Fxd 26 6
FR—=V 25 26
BT 26 20
A 27 30
—a—>Y—S5 2R 38 33
s 13 7
AT —F > 29 37
T AT 41 14
Y77 12 3
Y TER 26 19

Ed] % M A DIEEH | MEB OIEEHE
F—ALZU7 88 68
bd 80 67
F 66 47
FR— 78 67
KA1 74 62
L4 91 83
—a—Y—52 R 91 74
o7 62 46
AT T —F > 85 69
T AR 85 67
M7 7Uh 60 19
SRR 74 59

7 7Y A DEFED BRE B O EZ R AW RN
EMRIND.

IO LEEBHEERAEDERENS®, &, KT
HNEIZDNWTORMEICH LT, HabellEicld 2
NEDRRENENENWZD., 2Ol &E, M7 70
DEFHEDORBPICOEBRL TS THAS L, bl
OHEMBL, FEEBIZH LD, IBEHIZHBRE<SEDbS
TWasEEZLN5.

3. NATIONAL CURRICURUM STATEMENT [Z&(F

Bt DR

Curriculum 2005 OEBRIZHEIT THEE D S AR -
fidfi X417z REVISED NATIONAL CURRICURUM
STATEMENT GRADES R— 9 (SCHOOLS) POLICY
MATHEMATICS (2002)* 12 &k > T, T DBk {g 2%
Grades 7 — 9 ICHR> THIEI T2 2L &9 5. T2
T, 52O Learning Outcomes & B IZ L T 5,
% 11 5 1%, Learning Outcomel: Numbers, Operations and
Relationships, Learning Outcome?2: Patterns, Functions
and Algebra, Learning Outcome3: Space and Shape
(Geometry), Learning Outcome4 : Measurement,
Learning Outcome5 : Data Handling T 5.

Z Z T, Learning Outcome5: Data Handling D#EELIZ
DI, Revised National Curriculum Statement & O #§
BLTH<. £ TIE, DATA HANDLING/The learner
will be able to collect. summarise, display and critically
analyse data in order to draw conclusions and make
predictions. and to interpret and determine chance
variation.] EHHEINTH O, BRI OIVE - BHI|TK
D20 TR, BWZEWREIZL 2T —5 DI
e, B, RBIID X0, #HRsTeT—4 1
DNTOERZBL L TFHZHEBIANTNHS, 20

ERBEBH I 45
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LEWMRDEZ T EZEALTNWIOHREMENZ S,

[7] U National Curriculum Statement {27~ & 3172 2E{f
HIEQHFIZH SN BNEOMEE/RT. Grade 7 Tl3,
HMIZTIR U= AbE, th, 8%, R, BUA% 4 0D%
KR ERIOINEIZD & LD, HH, EDENSDT—
Y DONEST > — NiE, EAFAEELFEHONE
Lo TWb, FEBEROREMEL TIE, FE, X
DT, BE—ROBKRERDHRLERIOL > (HiBH)
DEKRBEY EIFond. 75— Z2EKLED
FERLIEDT D007 T 7I2D00WTE, B 57,
EANT I LA, M7 57, fiERT T 700 BT
ENTNS, FbHdIENLEID D28 E52HE Mz
WML TEASEED, HYEROEREHKEI LD
T5HZEELTND.,

Grade 8 Tld, RIEDONBEBLIZTNIIDRNS
NEDHRENHED SND I EERDN, T—FEED
BERZERAWTERTSZE, HHIOSELTF—4 D
TN —T M L2 RIRT 5 2 &, BERHZD
WTOEFEBRNIEEN BT ZNT 52 ENH 5.
FEEIDDIDEFITDONTORIAA EFENERZ T
BULMHTHZEEL TS, Grade 9T, BT 7
DADHBICHEE L =7 —F 20 LiF5 2 &, 7>
F—hoA IS T =Y DIEHEE A
2L ZoEE, BRHORERECLHSITDDEAGN
2RO EF32EELTVWS, FI5T7I2D0WTIE,

e i

T M

\ Learners' Book

X . W /

3 CLASSROOM MATHEMATICS (Grade 7)

NETOFHETHD LF-b0DIEHZK 720, B
fir, HED, MBEEZzAEFEHINRETESLDITL
70THIEELTVWD, EEHAEND Z D4 TH
DETS. £EEIVDIDEFITDONTORAAREH
SERZLEL, TO&E - EVIOVWTHERTDHIE
ELTW5,

IHOLE¥FEEBLT, WhTr—%%2bEITmHE
MIZHDZTEERRZD, ZAZDTHIENTEDH
EHESEEDIZ, BIDS2ZE2THITS 2T
FTZEEBEDRNSNEL TND ZENHERTE S,
Z 5 L7z Grade 7 ~ Grade 9 OFHlidL#E L L TRIN
NRZ, HFEBCHYVINORTOTIERLST, NE
OEfEEERL, FENENDBICINEZED, L
F5ENIHN)FaTLERITH DD EF A 5.

4. FH#EIE CLASSROOM MATHEMATICS ICR. %

et HM D1RE

B 7T, Hik L7z Curriculum 2005 D53
AT T, ZNETOHBEFEDONEZ —#H LBk
MHEREND X DI TERE., BFOLEICTETDOMHM
BEEDNSHDIE, Outcomes-based, CLASSROOM
MATHEMATICS, LARIDON et al, Heinemann T& 5.
DD SN Z OFFE RS N EE U THE R
Z2E0) ICEDAZNEIIDOWTHIRT 2.

Grade 7 Tl3, 311 R—=TH®D 29 XR— T & HKaHTES

Chapter 7

Handling data and chance

Learning prog rganiser: Data M

Phase organisers: Communication; Culture and Society; Economy and
Development

General performonce indicator: Apply basic statistical methods

Statistical charts

| wanted to compare which of

these colours boys and girls

fiked most. | drew up the
following data collection sheet
and used it.

Colour Tallies Totals
Girls Boys Girls Boys
Red I N 2 8
Blue s g 10 5
Green | Ji ] N 6 9
Yellow | it | 1] 6 4

The totals enabled Milly to compare the results. But the graphs she drew showed
the comparisons more clearly.

K4 Grade 7 —1
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« Handling data and chance
Vertical block graph Horizontal compound bar graph
I N
i Kope 5 ™2 -
Oos § 0 T s Olom
O gors § | O 5 oo
} - T
f
- Red  Bus Grean Yallow Number of lsamers
Favourite colour
Vertical bar graph Pie chart
poa}

%

Where do all the
fractions come from?

K5 Grade 7 —2

DENEIHE> TWb, ZDOHEIL, Handling data and
chance & The big clean-up IZ/RS TS, BIFIL I
ETOMEHIBID 2B TT —F DWEDHIESZ D
REAFBEELTO®RT ST, My 7%%2RBET L
2, AT, BE— R, LY (HH) OFEK
ZORDS, A1, EY, INIAE[FSTHDHT
EMEZHHENS LIIZDNTEZABNAETH .

BHEIIINSONEC DN TIHEBHZEL TF—F D
W EZDBEMOERZ AR EITRD. HIARE, &
EB 2@ L T —% QIR & Z DM OFERIZDN
THERZ &R 5.

Grade 8 TliZ, 348 XR—thd 45 XR—T &t
DEINFEIZH>TWS, ZIZTiE, #Maet&r 771
DOINECHEOHEEH D Z ENE I HEE EDE
RERDENCBITDEE - e F2 5 L L3R
SRR ERDTNDDT, SRNBLEIITERNE
HbHN 5. Grade 8 @ Handling data & Playing games
with probability DINE TH M, 77 7 DHF W H
Grade 7 & d % & ZDREN L 00 5.

% 7= Playing games with probability TH > TW 5
FEOHEEMER (bDHIENEIHMENSLI) &2
DERETOHEME LU THD Z &13, KREERFENER

TlEH 27, EEITES> TOHMBEIZIED THA DM,

Grade 9 Tl3, 345 XR—=H D 51 R—T ZH#KEHTEE
HDDZHNEITH > TNWD,
statistical cracks & Counting the chances 232 D 72N

- -
—

S X Papering over the

Clossroom Mathematics Grade 7 «

2 Data collection

Record and classify all the itermns that you have found and collected. This
worksheet below is an example of how you could do this. You could use the

numbers you gave to items in your i in 1 when ing them into
the table, Draw and briefly describe each item.
Use whatever way you please when gou draw up your own table.

Field Worksh Dat; ion sheet Group: 3

Date: 3 Junc 1998 | Vime: 09:00-11:00 | Section: D7

Litter

Metal Glass Paper/ Plastic Bio-degradable

Cardboard
2 Plasticbag | 10 Banona peel
11 2 ¢ Coke
botile

K6 Grade 7 —3

» Handling data

Here are some of the ways in which they represented the data.
Preferences for the seasons (Chart 1)

25 J Boysike
% % Boys disiike
& [ Gids ke
" W Gits ke
5 10
£ )
29
Suramer  Winter Spring  Autumn
Season preferences {Chart 2)
100 ] Boys ke (%)
80 5 E3 Boys diskke (%)
g w0 > O Girs e (%)
€ W Giis dislike (%)
9 40 e
5
2
20
0

———
Summer Winter  Sprng  Auturnn

Autumn {Chart 3)

Season preferences (Chart 4)

o 5 0 15
Number of boys or gils

[ Boys ke

2 25

[0 Boysiike (%)

Boys dislike (%) Boys disiike
[ s like (%) O Gins ke
W Girs cisiike (%) W Girs distike

K7 Grade 8 —1

R Cd%. Papering over the statistical cracks TI&,
77U RTBT SMOERE, W, WA, FHEMRE
KOWTHRERICHE S TWS, ZOHRTT =% DIUE

ERBEBH I 45
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Probability from areas

@ Activity 13.4

¢ Work in pairs.
* You will need a clean Ay sheet of paper and a coin.
* Do not be 0 concerned with accuracy when doing the experiment.

2lcm

1 a) Make a 21 cm square of paper by
cumng off a suitable strip
from one end of the Ay sheet.

b) Using one side of the square as
the base, draw an isosceles triangle
of height 15 cm.

<) Mark the centre of the square C.

d) Shade in the eriangle.

¢) You now have ¢ board to play a
game of chance.

2 To ploy the game, drop @ coin from about 20 cm sbove C onto the board
so that it bounces a limde before coming to rest on the board. (If it bounces
off the board, do not count the throw) A win (W) is recorded.if the centre
of the coin folls in the shaded riangle.

3 You and your parmer must investigate whether this game is fair or not.

Here are some suggestions:
¢ Drop the coin 50 times to obtain a volue for the experimental

probability.
» Will adding tallies for ¢ W and the total number of throws from other
paiss of | improve your esti of the pmbability of a W?

* Compare the shaded aren to the area of the square. Use this to
calculate a value for the probabilin of a W. Whar are you assuming in
this case?

4 Write up your lusions to the i igation giving all your data and

= Papering over the statistical cracks

5 After the field-cvents day, the captain of Red House put up bar graph A on
the notice board. Soon after, the captain of Blue House put up bar graph B.
The track-events meeting wos on the next day.

We are not that far behind

Points
58 88 38 38

Red  Bluo Groen Whits

(0 Red house (A) () Biue house (B)

a) Draw a proper column groph to show the position of the houses.
b) What effect did each captain rely on to support her claim?
€) Would you agree with the claims made? Explain.

6 Zanele drew a graph to represent these scores:
Task | ist | 2nd | 3cd | 4ch | 5th |
[scores| 40 | 42 [ 14 [ 20 | 30 |

My scores ore improving

Zanele's ossessment fask scores
a) Look ot the graph. Would you agree with Zarele's claim?
b) (i) Drow a broken-line graph showing the scores Zanele got for all
five assessment tasks during the term.
(i) How does the complete picture alter your impressions in question
6 a)

K8 Grade 8 —2

E 10 Grade 9 —2

Classroom Mathematics Grade 9 »

Remember. A pictogram is
a diogram using pictures
to show statistics.

3 Lizois good at tennis, and spends a fair amount of time practising. He
wants to make a good impression on his teacher though, concerning the
amount of time he spends doing hoi k. He draws diag to show
his teacher what he does with his spare time.

A V777222

% Other D Tennis . Homework

a) (i) Which of the three diagrams would he use to gain the greatest
effect?
{ii) If the reacher challenged Lizo, could he justify; his diagram in any
way?
b) Draw a diagram similar to C, which would make an even greater
impression on Lizo's tennis coach.
¢) IfLizo wanted to make the time he spent watching TV less noticeable,
which diagram should he use, and where should he place the section
presenting TV in the diagram?
Maria’s father looks at her bar groph and believes that her Natural
Sciences marks have improved over the last four assessments.
a) Would you agree with his Marka's Notural Sciences morks
impression?
b) Explain your answer.

-

Moarks
CR-R-B-B-%-]

ah 3o 2nd
fest  dext  fest

Classroom Mathematics Grade 9 o

7 The broken-line graphs in (i) and (if) were drown from the same dota.
‘What has been done in cach case to support the claims made?

s $
00| 310
8 00| gty g 300
-
g 200| § 290|
°© 100 280
0 270
J FM A M J months J FMA M Jmonths
(@ The gold price Is stable @) The gold price has
fluctuated wildly

Collect statistical graphs and charts from newspapers, magazines and

books. Bring them to school. Compare the ones you collect in your group.
Hold a class discussion on some of the more interesting ones. Be careful to
criticise any misrepresentation. Here are a few to start off with.

oo

ERAGE FO

15% 501D LOCALY

K9 Grade 9—1

B KRR A R TI]RY, VI T7I0kDE
HOHEITBOREAIC DOV THIHEICHE > TW5 0

BEELWEEZA NS,

11 Grade 9 —3

5. 8bYIC

ARD & D1T, EEFERKREN NS, MY 7 U0
HEDHET (HRZET) ONEITDW T OHFESH,




M & B

BEICIIEN D D Z &b Mmb. ZOZ &MY 7Y
N OHEBEWNZEE DN S MR TED L TH .
JeVIRIR U 7= BREDONEBRL TH 20, HERD
R, B, MRS O - B 2B A TRz e BR
MONBRRABRINTWS, FZEBERONEICL
TH, IL<BOEODZ ENG, 2, &%, Ut
BN ABETIEILS EH5AELDELTVWS, I
5DEMIIFHT L NWEEZRODHANSLDHRIIEZS
NTEHLAFETE2HDEVNZS, LMALEY 77U LD
KR RS EE, BHEE FUMETIEZ 0/ EIcL
FRIZBHDINH D, HRFLOHEM LITRVITHNTEEN
FHENRDZ EEDNS. 2O LT vy 72N
HHBZENTEDNEINIZERIOIE & Z DM
DOERITES THEERBFETH 5. FENEROINE
ERMOEEIiEZ AT 2 ENTE S0 E SN
MMOTNBEMETHD, TNOMEHOMHERIZIFEL
T2 ZEMIBNE NS Hf O ERBR DA T4 7ah TD
FHERRIFEIR DM E DD, ENWH T ETH D, @
BRIOEMEZ BT 720 OB DL o7 5 7,
wZ 27, T I7, iy 2 7% 7 5712k 5%
BH, Grade 7 TR TTHDTIERL, TOREELEL
T Grade 8 THED EIF, #HT DKz LT TN
BREDTRNBRINTNDS,
REM[OPFLNIZDNWTH, Grade 7T, &ipH, Vi
il WUl REEOEAZISZ, Grade 8 T3,
Ll & ORSE T Z LD BIFTna, Fk
FENZ 2 DOHEMDOBIED A O T2 TE S &
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Impact of International Math and Science Education Cooperation
in National Universities for Teacher Education
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Abstract : National universities for teacher education have participated international

cooperation for math and science education since 1994. Due to this participation,

professors and organizations of universities have been changed.
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Gathering Hands-on Teaching Materials & Procedures to Make Materials:
Introduction of Case Study of Lesson Practice at Airai Elementary School in Republic of Palau
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MATSUZAKI Akio
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International Cooperation Center for the Teacher Education and Training

Naruto University of Education

Abstract :

In this paper, the result of our project implemented by INCET, named “The

hands-on materials-intensive reflected practical wisdom in Japan” is reported,

which is a part of “Cooperation Bases System” promoted by MEXT. This

project focus on process to make hands-on teaching materials. As case study

lesson practice in Republic of Palau with teaching materials is introduced.
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Foresight for Improvement on Arithmetic and Mathematics Education in Republic of Palau

&
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KANEKO Masafumi
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Tokyo Jogakkan Girl's High School and Middle School

Abstract : In 2008, 14th Education Convention was held in Republic of Palau. The content
of arithmetic and mathematics education of this convention and the content of

discussion with JOCV are reported here. Palau put away the power of

mathematics education with eager motivation now.
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14th Education Convention (BEEHWFFERE)

1. NS FHMEOHE

INTFEFAO2 ANEEDYL—RDAF A,
AFHANERALY, HA, KEEORIM THEES N/
ERTHD. AD2AANDIB 1.5 FADNIINT A,
5T ANHBEDHEANTH . 16 HALITARA A
MI7ORTTOELXZFHERL, 1899 FIZ K1 VIT7E
A7z 1914 FITIFHAMNEHEL, 1920 FFITiFHA
DEAEIBME & 755 /7. 1947 T ERE O 1Z 3 16 1
ELUTKEORE FICTAD, 1978 FICZI 7 0xs Y
HIRM PR L T 1981 EICHIBBUR 232 L, 1994
TN L Tz,

(1) RSAEDHERR

INTFEOBEMEL, MMORFEMFER & FRIK
EOEEEZRELIZIT TS, ZOWREFT/INT FH
TN RT D 1988 FICHMED NNV F 2T L TH B
Mathematics Curriculum Framework (MCF) (X 1) #
FHL TWb, NTAEITIMIT S L TICHEREZ
FHERJICIER L TWie Z &35, 2008 400 5 EkGT
AVF1TLICKDBUENEERINDSTETH DD,
2008 42D 14 th Education Convention (FEWZERKE)
BN ERE T IR TIEAERSI LTV D 2.

Mathematics

CURRICLILLIM
FEAMEWOEK

1 Mathematics Curriculum Framework

21



&

Z Z CARETIZ 1988 FITE SN F 2T L%
HUMZ N T FE OB E R 2”9
INTAED/NFRT T EENS 8 A, EEERIL
QEFEAEMMDS 12FE4THS. 2008 FEHIE, NTHFKIZ
17 /¥R & 1 SRR D 18 BT, EFEIZEEF 2922
HTHD., RHNI 2744 TH D, HALFRIT/NFE
KM 22, EEERN SR TH D, LRI 1
Kb 2 IMKFITEFT DHEEIT T LAKERLT AT
DRFENEFET DT ENZ N,
STMCFIZIE L AEAEN S 12FE L THOERFEN
BREFEHHENE LD SN TS, MCF OFHHICH S
RS FHTIE, I a—4057r /ay—N0nth
2ITRELHEHNL TWVD Z OEMRICHHE A D =018
BFRMNERWEEEHL, HEEFOD 5D SH5H T
KA REDSRD 5N TN D EHIRNR TS, 12 4/
Zl L2 FEH BT EOFEDOR LB O MR, @Ft
O Bt EZ S HENRIES, O &HIE
@A, OfEREHE, O@BFHNE A CmMEDOERS
D6 FEBIC R INT NS, EEFRE L ORER
BeETII = AR E R E THR. MCF O E A
CEPHEITZEDL L DR—T % SAEEFE TITENT
BY, MCF BWHIEHFICEREZBENTERINTVS
ZENDOMS.
(2) IRSAEDHERE

AENT A E A U2 B TH% PSR - 5
FHERELEE M E) 7407 v T B OFEI
HBD. THUF 2006 FE0SEBMHEERFETHEMREL TH
% JICA OWHE B 221 ANV FEFE D RKIFEMN I £ % 25
B BUFR O — 2 ORPEIN MU B 3% HE) D 7 + 10—
7y T 1T %, 2007 FEDOARFRIHE DBHE BI85
FEBEEOERFHEN F 27 LMERALE DN\ R
J—>2THD,2008 FOWHERIZTY 1 T /NERED
FAEY Ko/, WeNEGEO 7 +0—7 v 7 DXt
HETHD. NRU—=ho3Emc7+0—-7 v
WA LB TIREENEMINTEZ, NRY—
CIREBFEHERHEYT I ANOBEEOHEHYE T
H5. WLIH LAY F 2T LAZHEICETED20
DWHZER> T, HANSIRELZHHERICEDEK D
BREMNENEDO 7 +0—7 v THHENE Az O HE
fianTZenkz £O—4HT7H29HMMS 31 HIC
i S NDHEEMNHERETIE, W<ODhotyiar
I TABIHED —imZAT L THho Wb nd
BEbBESTRLNE. NRU—ikdTWEE Y
T a ORI, BEREOIRIAL N, HEON
SUZBIT 2 LD, EEEREDONESREDOHLFE
WoebDEo/m NRYU =25 DIREEDRITIC
12, ENTEBINDPHER TR I E&2REICE
MY DIZHET L TWBHRINL NI &, £ < OHFRN

22

—

co

Ly

DRI A D R EHEDOI R A MTEHF LT
W3 Z &, BT FEAENS SEAZIFET DHMMNE
fir, #at, BEPEE, REOEHICEHL TWLHIE
HENMI TV, BFEOIYRIP A RNTIZEDLDI
BEORY EEEBEZHBR LIS LW, REEFED
REREIZR AU N 2 ES L Xnh, BEOI XY
A2 N TCTRAEZPGESFEREICT 5720 OO
TREEFEANDLDTEEDTED, BROTHRI A
R TIREDIDITRED B EM s & 2 B 2 F)
AL TERTIUI I W/ dE, BIRIcEZE2RLT
BmLnwEkdoniz (705714 —F 27Dk
FERTOXE, HAOMAREDHEDLTOXE, &
ENOBERDIRICOVTHEEL THL W ERD S
nr.

NG AETIEEZEZIET AU TOKRFEFEFELT
W5, —AHHBIIEEFER IV, BEAREE
BICHBIZRDGENZ N, RL—Z 2T 22T
BWHENEZNWZ ENG, NNTAETIZ 2007 E£nh 5
BEGTFIENEBE DTN TS, TOME, BX
Z 3EOHBRBENOERTEEINDZ A=Y T
Wm0, TOLR— MEBITE N ZENT
BRHEICEPTERNTNDIRMICH S, £RHFAER
FREREORNZHABICEB DT TWDIY, DD
DIFERICHESTLEODTWVWAEVNHSHEE b DS &
W, Fz, 1 DOORENTETHMDIREEL ORYE
HHBICANTRETELHEITIZ < BWERWE.
FI/NER TEENSEEND D E WD, ERfFEITITE
LWIREETh D, F/-REME D ITRENKD 592K
AN MN N o720, " LINRATWSDTHRE
FTH M LITSEDAEN WD EFWW, BRETT
RTCKEDOHDZFEHL TN D,

ZORMDOH T, JICA IIBE DOEMBHF DU EED
YHEEHME LT 2008 EHIF, HEHITSV 14L&
JOCV 1 %4, INNI/NERE 6 KIZ 6 £4D JOCV %, /N -
BN B2 1T DI 24D JOCV Z2JRiE L T
5. JICAMWNTFEIZIREL TNDITRTO SV B&X
T IOCV22 DS BHEMBRDART > 7 1 71210 4
NEH>TND,

2. FBEMAKRSTRESNEEY 3>

3SHHEOHEEMFEARRITIZE DO v 3 > O
B, EERESCNT ) 2T, AEE I E XD,
BEML, RTINS A F T LOMH, INTF &
WOBESEEMEZ TOIROEbON TV, HajCh
HINZREHEIINIBLZ50EOE Y >3
UM INSFEICR O TV, £l zn
ty g UFECKMHICEET DR IN—35%7~

ERBEBH I 45



INTAENTBT B HIERERL - BABF R LOSROREY

Iz, MCEEOEY > a > ENMEDREINT,
GEt130A LDty >3 DNEES NSRS T
Wiz, lEEBIT sty a >adikicizoTn
720, BOYLy T3 TN TWE=DTRERIEIZD
MBIRN, TOHRTERERIINDS Yy a3, &
RISNEFEDO N F 2T LD, JOCV AIHNMT
2o THERUZEEDOTF X N &EFIH L - REEH O
FER, AEHBICKSMEREERLE LRl F
BIFBNAMTEIN TV, EREEFERICLI ALV
WEEFHEHYE DN\ R — > D IFEICITARENH > T
W MNBERARRIC BN TERNENS T 7>
T NMB O EDITEE I NEFEON) F 2T A
OfEFRIx TN TNz, BERESEELELS &L
TWEDTHEES 72, 7128, 2008 £ D KEMH
WAERIHER 51271 v RIZEMEEH RKFETOM
BENEDRET, MFEREORTE L EEZNHT Y

TarEftwh, Z<OEEHOBLESIESHL T

EIPHE D EFRZFE SN EDO L Y 2 3 > OffifE
WFIEEITEWEKC 7z,

3. HAMAKRROBZICHT Sy 3>

BHICOWTIZIOCV I X B2HEBDOTF A N EFIH
U ZEEHIOREN &, AEFBICK2E8MOFEN
MIREDEZ S 2RrT 2y > a rhfrbhfz. Ih
50ty aONEEL I THITT 3.

(1) JOCV MER L7=TF X b

17 R ITIRE S 172 JOCV YT 78 > THERL L
IfiH 7= MATH Getting Ready for Grade 1 (X 2) % f
WERERMGIN RSN, ZONERTEARD
TF AN, BOBENENRNES LIRWEIRZ T
LW EEZ7ZIJOCV NHAR L KE DRI EEZSE
WCLUARNSHBIERLZHDTH S, NI FEIL/N
IREZEZOZFIXEOELIIKRER 2 B THK TN,
TNEESERREIERINTNWS, 25 LR
ZMEm5, JOCV REXZ OB DICRIUIEEIN D
ARRECH D, TOREZFML TEHEAREL TWY
5 TS TSl 3RIChz% JOCV 2573,
MATH Getting Ready for Grade 1 Z5g I ¥7/=. £z
R TFA MG TRHETHEFEE (K3) HIE
L7z

A EEIIAEEROTF A MM L TiZ A
EDOXR—DITMRE L HEZZRT, HEEP, AT
B, BEAONSEEDIEEH], ZUTEB7RD A
OIEH), FEEIEHZ TR TWa, FEHARIE
155 605 10 £ETOROEKIEM, BEHRAKFOD
227, £EBEEFROBMERD D E, 28D
KNEROEfEERD D Z EThH D, BikERTHR
ZEEREOEEMIEEEZFIHL, ROBEBETIIZTS
CHEHAZRBG LW TF vy T EBEMIRSED L DI
RSN TNS, BEREIEFEOMSRITE L W,
IO EEHENEHS L TEEICHEEL TWiTiug,

MATH

- Getting Ready for Grade | -

An

Name

(3= 100 el Dl O el R S Ly R B o=
Bl el b ureee N —wdrd ]

Mumber 1 to 8| | {Lesszn Goal]
Fomng | oo Tl

ITixjariimu) Caler The ercleafan the sarme muder of 1he choracter)y
For comeieiel afh
e sad
wrwol ol s
Gy,

oo b Gl

SR W
Crmei chgwing
which i G
WL e by |
ormEnnd Wy
ehoroeis ara ,| ) Y e ;
CTa it ! ..E" Ehg AR e
wrwmiofaTa_f L T P L
kg, for ” &

Wik g i

ol g Sonm b

ona 1 i e

Cxardely

P

2 MATH Getting Ready for Grade 1

3 MATH Teacher's Edition ® 1 XR—2>

23



&

FTIEELWTFRICRBEK L. £ty a
CTCIFFIREEE b RIN TV, ZOTFZ B
& AT R EE IR T TIC 2N/ NERIT LA X
N, ETHEASINBED TWBIET THS. JOCV
DFH AU TER U727 F X "SI FHEO TN
TORN/NEROBFORETIEHINS Z &%, N
THAEDOHEAE & JICA NAEEAITHEEEL TWSEET
bdHbD.
(2) AEBEICLSEYI 3>

SEO 7+ 0—7 v T HFAER BIZEMEAE KT
DR EER SR Z o 72, HEMERRITBIT2H
HEHBICED Y aid, 1E@TRXEZ/NT A EEH
BFEADNRY = OREFITRI LOITHERLEZ. *
LU TN TIEH TE 28 &2z Wi iR
Vi YOl

D N XA 2 HFEMOTEHEH]

RSB IET Y > 7oL (K4) ZRAVWTHA
ISR ZE DL 2 EWNEB /T Lie. 207 T A
DTDODF v TE2FHLTIINITY SOREZIED
IRENT, AEIEIER DS WIIHABIOE A SN =4
FBOHFTEHELVWHDOEIRZENETNDTF v TDHD
KEIIZEBRTSD., 2O ETHEMATEN =MD
EAE, OUBOREERBRIICHEREL THER
ZRUFE. BBY 07T MIEKICEHIRIL 7250
oy a BMFEICIEL, TO0OF v TE2ILIH
TYOHLTHS > THhBIERERD -

F7-, EHEOHZH > TES726 DOF v 7 (H
5) Zffio T\ AREEDEAEE bR L 7z
HARIZIZIT DD 570, MEICIEHED RN, &
ZTCavr—RMr S EARE DS DT HILEEEZ
HENDHEMNSIREERHRD D, BRPEHRLEZ6D
OF v TDHE 1 EDATFT, 5B LILHED
130 TWSEFMZEZDIFD\ENEZ D LD

K4 S0 LDFvT

24

—

co

Ly

BAELEETE S, 202 DOEFMIEE) DFHEH]
1, WINHETHELDETFRICHZETE SN
DAF U FEME N RERB OB o 7.

@ TBEDOLDTEHETDE Z T
FITRFNIN B =2 DRD TN D LD DFR&
BREOHBROMEZEFTE L. /L 25 0FER
SRR EZ S MBHDHDT, RATHZ ZEEMmFAL
o, RDREERTOBICEICKEDT TWAH I L&
LT, EfENEBALAENTICEDXIDICRT Z &
BENEINTBRDETREZIRDIINI &, IRINTR
INEENIZIREBNDOTHIUTEBALEFEETH L,
ORI - R TRRIZF2 2 &, BBETHIRER
HZEED I EREEG LUz, ERFEZEFEN MM
LoEETESLDICEHET S 2L, REOHES
BM, HEORIGZFEITHEICL TH &, #HE
BHREENBEZADEIICTS I EREDBFE L. BE
HEIZODWTIX 1M O HEZ T Tr< 1 BT
HOWFHTHZABELZHELE#HL TWEH I L
ZEE Lo, BEBOMIRIEIIDONTIL, ¥EEE
BELENST VA A N—I2TT5T &, B
DENOTEINTHET &, EIRYEHEDH D
LEZ ST DHEDPBEM BN T D &, I
EITMEIIT OB N T H Ll EERFELE. R
RERXZOEN, NTAOEAHIBETTRL
THIENWEFIN TNV,
®  FrHLD FLEIEDEM DFEST

B OB TIX, I TAOEELNHE DS
BT W EERTIC ] TW= A E D i ks, @
53, B0 LSOO R0, SLAKROEKIED 13
DOUAIED IsEZ2 W o7, LR TIImo# & L,
FHEATEL D GEBGE S8R0 B0, 0 Y0 OB
EEDIERMICDOWTRT.

INT A E O ST EAER D FEEE O 2 B

-—

B5 MAGEED1DDFVTDIRVA

EREEG IS H45



NTAENTBT B HETERLEL - BFBE EOSROER

MIZT 28 M EL T, M6I/RT K D72 unit, long,
flat, block IZX 21 A=Y MERRL . &I
10unit 73 1 long, 10 long 73 1 flat, 10 flat /% 1 block
EEFT D, LT, 10D unit 2ED7=5 1 long
IZAHT 5, 10D long Z2HD=5 1 flat ITAHET
HEVS LRI, FUEEZ 10HEDZ 50467 K
ERINZEFORIZIWTHENSHAITEZAL LD
1295, 72EZT 12D unitid 1 DD long & 2D
D unit &9 5. EEORYDOFEEEL, ZOKD
WK SAHDunit 2 XD RKER 1 NEEDITAH
T52ETHD. 2Oty arTREEFITA
A—=REFALUTCHALLD, BETEKT7TOX
S I8 BARY 2 BRiME> THEEICTICE S TEX
HEEMKYITH D Z EE5miL .

7TOHEIZL, NTAETHEHEICFICADLEZE 2
DIZY 5 T unit, long, flat Z{E>72HDThHD. =
DHEBDEMMPBEY TH 2 Z ENKRITIE > TIICA
BHATNCERNCHERL TWizEWen, BErne
DZEEST INTHEICAEL TH 5T <ITER
L THEMBRRDE Y > a ViCHIicEbER. &
EHITHFEBICZOHEEZ > TEATHE .

ROFEERET, 1 DD long & 2 DD unit 2 12

The decimal system
The decimal system

long
unit 2
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Hokkaido Sapporo Tohsei High School

Abstract : In this paper, the result of international exchange event, named “Let s talk
about Math & Science Education with JICA Paticipants, Ex-JOCV teachers and
Japanese teachers” is reported here. It is a part of “International Cooperation

Initiative” promoted by MEXT.

First there is the content of this event, then ideas for applying the experience of

Ex-JOCV teachers to math and science education are reported here.
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Abstract : The purposes of this research are to investigate (1) some tasks of professional

development of pre-service primary mathematics teachers through the handling

of advanced query that student had, (2) the potential of case method for growth

of pre-service primary mathematics teacher. For these purposes, a questionnaire

was conducted on 91 pre-service mathematics teachers (undergraduate students).

6 examinees from that survey were then selected for interview survey. The

results indicated two main points:

(a) Japanese pre-service mathematics teachers would not realize the necessity

of advanced mathematics to educate elementary pupils on arithmetic.

(b) Case method could be an effective tool to link between the practical

decision making in classroom and mathematical subject matter knowledge.

Key Words : Case method, professional development, pedagogical knowledge

1. Introduction

To face the diversified tasks in school education,
the social concern with practical ability of teachers have
been growing for the last several years. In professional
development of mathematics teachers, what is important
is to keep the balance between mathematical expertise
and pedagogical knowledge. The case method offers the
key to an understanding of this kind of balance. Case
method is one powerful teaching strategy to educate
practitioners. About case method, the most controversial
fields at present are legal, medical, and business
professions (cf.HBS, 2008). Over the past few decades,
a few numbers of studies have been made on case
method in the field of teacher education (eg. Barnett,
1998, Walen & Williams, 2000, Schifter & Riddle, 2004 ).
Specially, little attention has been given to pre-service
primary mathematics teachers. This paper is intended as
an investigation of this field.

The purpose of this research is two fold: 1) to

investigate some tasks of professional development of

pre-service primary mathematics teachers through the
handling of advanced query that students had, and 2) to
verify the potential of case method for growth of pre-

service primary mathematics teacher.

2. Methodology

The outline of investigation as follows;
Participants; 91 pre-service elementary school teachers
from undergraduate school (private university) were selected
for this research. The reason why undergraduate students
are selected as subjects is that they had no formal teaching
experience without their private mathematics tutoring.
Data collection; Data were gathered in May 2008. Two
types of data were collected:

(1) Questionnaire investigation; the questionnaire
has two parts. Part A is to identify their belief about
early mathematics and teaching it. Part B is the cases
to check the interpretation, evaluation, and support
for elementary pupils. Two cases were observed by

participants, they were asked to respond in each case.
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Table 1. Case1 in questionnaire

Table 2. Case2 in questionnaire

Case 1
Makiko was a 6th grade pupil. She
asked the checking of multiples.
A \\ "Well, 2008 is the multiple of 2.

/‘7”3// ~\

g In similar way, can I have any
e

method to check the multiple of 3
and 4 besides directly dividing? "
Task 1
1-1. Choose one of the followings:
(a) Do you consider her conception as

. Yes No
desirable? |——

(b) Do you want to make it the object of
classroom discussion? YMO
1-2. As an elementary school teacher, how would

you respond to her?

(2) Clinical interviews; after questionnaire investigation,
some typical participants were interviewed, and the
interviews were audio-recorded, and transcribed.

Material; In part A of questionnaire, there are six questions
for their belief as follows;

QI. Early mathematics (arithmetic, in elementary
school) is changing with times and areas.

Q2. Teaching of early mathematics should start from
pupil’s conceptions.

Q3. Early mathematics is nugget of defined routine
rules.

Q4. Teachers need high order (advanced) mathematics
to teach early mathematics.

Q5. Early mathematics is constructed from human
activities.

Q6. Early mathematics is easier to teach than
advanced mathematics.

Odd-numbered questions are focus on early mathematics
itself, and even-numbered are focus on teaching and
learning of it. The participants have four level choices;
i) yes, ii) maybe yes, iii) maybe no, and iv) no.

In part B of questionnaire, there were two cases as
shown tablel and table2. Each case described a situation
in which the pre-service teachers had to respond to naive
question of elementary school pupils. Three features of
cases used are as follows;

(a) Being problematic situations that need the

decision-making as a responsible teacher.
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Case 2

Suppose you are teaching a 6th grade class
(pupils about 12 years old).

You are discussing about divisor and multiple. A
student named Ryuta asked you:

“Can we think about the divisor in the case of

fractions?”
1 2 3
For example, 5+§=Z, so that — 1is a
. 1 &%
divisor of —? g\)
Task 2 \ =

2-1. Choose one of the followings:

(a) Do you consider his conception as

desirable? YMO
(b) Do you want to make it the object of

No

. . Yes
classroom discussion? —]
2-2. As an elementary school teacher, how would

you respond to him?

(b) Being highly valued to essential matter about
mathematics to become an expert early mathematics
teacher.

(c) Keeping the reality of children’s mathematical
conception in their classroom.

Then the participant was asked to interpret what the
pupil might have had in mind, and describe how they
would respond to the pupils as a primary mathematics

teacher.

3. Results of Questionnaire Investigation

Results of Part A and Discussion

A summary of the response is shown in table3.

Table 3. Result of question for their belief

N=91 Yes M?Z:e M;{)be No
QIL(P) 22 45 16 8

Q2(P) 16 36 26 13
Q3(N) 5 11 31 44
Q4(P) 3 6 26 56
Q5(P) 40 37 9 5

Q6(N) 9 41 22 19

NUE Journal of International Educational Cooperation, Volume 4
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The major tendency in table3 could be interpreted
in two senses. Firstly, Japanese pre-service teachers
might think that early mathematics is changeable,
flexible, and arisen from human activities.

This result basically shows desirable aspect of their
belief. Secondly, pre-service teachers would not realize
the necessity of advanced mathematics to educate
elementary pupils on arithmetic. These are the points to
be specially considered for professional development of
primary mathematics teachers.

Results of Part B and Discussion
A summary of the kinds of response is shown in the

following tables.

Table 4. Result of task1-1

N=91 Yes No
Task 1-1(a) 74 17
1-1(b) 39 52

Table 5. Result of task 2-1

N=91 Yes No
Task 2-1(a) 69 22
2-1(b) 20 71

It might be inferred from these responses to both
tasks that although they accept the pupil’s naive ideas,
they might not wish to discuss these advanced topics.

Table 6 and Table 7 show various interpretations in
two cases. Subjects were allowed to write down more
than one answer in task1-2, 2-2. Approximately, third
part of pre-service teachers could not do anything for

Makiko & Ryuta’s conception about divisor and multiple.

Table 6. Result of task 1-2

To show the | To teach the | To ask Blank (no
checking key idea of | Makiko response)
method for | divisibility | what is and so
“3"and “4” | relation commonality | forth

of checking
ways
Subjects
(n=91) 51 4 17 32
Table 7. Result of task 2-2
To To check | To ask Blank (no
encourage |his idea by | Ryuta the response)

Ryuta to |reading definition of | and so
define of |math text |divisorand |forth
divisor book, set him
together. | relinquish it
Subjects
(n=91) 13 46 36 25

What needs to emphasized is slightly lack of awareness
for mathematical nature of these cases (divisibility relation).
On the whole, it seems that most of them do not have
confidence of treating of pupil’s naive conceptions.

Since it is complicated to investigate each correspondence
of the interpretation and supporting in each case, we
referred to the result of task 1-1, 2-1. Analysis of tasks
1-1 and 2-1 were conducted in order to determine whether
the difference among pre-service teachers  views was

statistically significant.

Table 8. Result of Task 1-1

Using Makiko' s
(b) conception for discussion

(a) Positive Negative
Desirability of her | Positive 28 46
conception Negative 11 6

Table 9. Result of Task 2-1

Using Ryuta’ s conception
(b) for discussion
(a) Positive Negative
Desirability of her | Positive 11 58
conception Negative 9 13

We see immediately that the (positive, negative)
categories in table 8, table 9, are larger than the other
categories in each set of table. According to the %* test
for each results (table 8,9), the %’ values were 4.075 in
table 8, and 6.064 in table 9. The differences of views in
both tables are statistically significant (p<.05). The
result indicates that most pre-service teachers tended to
interpret affirmatively pupils’ conception, but they
were compelled to disregard them in classroom discussion.

So far, we have seen how rough insights into pre-
service teachers belief were gained through their responses
to two cases. However, beyond a quantitative grasp, the
features of their comprehension are not fully known.
Moreover, their responses might depend on their views
of teaching mathematics as well as on the cases in
question. It is also necessary to check into what was
behind their responses and care for them. Therefore, we
conducted a more qualitative examination by clinical
interview, and this is reported in the next section.
Outline of Clinical Interview

Interviews were conducted for the following
purposes: 1) To follow up on pre-service teachers responses
in the questionnaire, and obtain direct information

concerning their belief around early mathematics, 2) To
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care for their view of teaching early mathematics, with
special focus on the balance between mathematical
expertise and pedagogical knowledge. The six subjects
were selected from the following reason. Result of
taskl-1, 2-1 shows a possibility that participant who
belongs to the (Positive, Negative) category might have
some special persistence. Based on the above two items,
the interview was conducted using a semi-structured
interviewing method (Patton, 1990) that proceeded
flexibly according to the subject’s reactions. Interviews
are analyzed from two viewpoints: (a) the basis of
interpretation and responses, and (b) how their views
keep or change through discussion of two cases.
Results of interview and Discussion

Since there is not enough space to give the results
of all interviews, and the two subjects who selected are
because of having been the same reply tendency as two
subjects besides each. Particularly, we outline the two
episodes of PT 1 and PT 2, who showed the most interesting
tendencies.

About PT1, when asked to explain the reason why
did he not make Makiko's conception the object of
classroom discussion, PT1 said, “What is necessary is
just to limit the definition of the divisor to the range of
natural number. But I might not want her to speak it
loudly”. After checking the formal definition of divisor
in number theory on the math text, he changed his
approach for teaching of the divisor and multiple.
During the interview, his interpretation appeared most

directly in the following dialogs. (Int.: Interviewer)

PT1: | Um... Makiko wish to extend the concept of divisor
and multiple. ...(pause)...um...it is good attitude for
math....but...timing is important, too.

Int: | Indeed. Well, how do you decide the timing to teach
about divisibility relation and discuss her idea in

class?
PT1: | ..Um...maybe...not.... It might get confusing......in
elementally school... honestly.... I was very

surprised to hear her suggestion. Since checking the
exact definition, we can not state about this.

About PT2, in first half of interview, she consistently
emphasized that “Ryuta’ s idea is good for himself (personally),
and “it is not duty to pick up his idea because that is not
formal contents of elementary school”. After tutorial
learning of divisibility relation and modular system,
PT2 had started to think about the didactical implication
of picking Ryuta’s idea. The following comment
expresses the feature of PT2' s view on the role of the
elementary mathematics teacher. These tendencies are

frequently found in second half.
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Int: | Hmmm, so please tell me what do you feel about
the response to Ryuta?

PT1: | ...So...it had little merit to be taken up in classroom,
initially. ...now I also regard this Ryuta' s idea as
good opportunity to get awareness of general
principle in classroom, somehow...if possible...we
can take care him if we well know background.
Int: | Background ?

PT1: | It means... exact mathematics. To be more
thoughtful....I think...

Above dialogues describe how PT1 and PT2
interpreted pupils advance question that was not
expected to have been taught in elementary school. At
least they acknowledged two pupil's interests and
attitudes. During the second half of interview, PT1, and
PT2 had tried to become knowledgeable about advanced

mathematics in order to teach arithmetic deeply.

4. Concluding remarks

The purpose of this research is to investigate some
tasks of professional development of pre-service primary
mathematics teachers, and to verify the potential of case
method for growth of pre-service primary mathematics
teacher. From what has been discussed above, overall,
we could get the following two main findings:

(a) Japanese pre-service mathematics teachers would
not realize the necessity of advanced mathematics to
educate elementary pupils on arithmetic.
(b) Case method could be an effective tool to link
between the practical decision making in classroom and
mathematical subject matter knowledge.

We should look more carefully into these findings
because one of the primary roles of early mathematics
teachers is to help pupils construct appreciated conceptions

based on their pedagogical knowledge at different levels.

Note

This paper is a renewal version the paper presented
on the International Conference of International Conference
of Educational Research which was held on September
13, 2008. Khon Kaen.
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Abstract : It is reported that the Tanzania government is facing a big challenge of

organising in-service education programmes that would have impact on
mathematics teachers pedagogical content knowledge and skills (PCK&S),
which ultimately improve students performance in the subject. By using
development research approach, a study was designed to evaluate the impact of
peer collaboration with the use exemplary materials in probability. The
investigation involved 6 ordinary level (junior secondary) mathematics teachers
and 130 Form 4 (12th Graders) mathematics students. In data collection, the
study used triangulation process that involved observation of collaborative
activities, interviews, and student test. Findings from this study revealed that
teachers had adopted the collaborative activities that were promoted through
the programme for the purpose of enhancing their PCK&S. Moreover, they were
also stimulated to conduct other collaborative activities. Findings from students’

test results showed that there was a significant difference between pre-test and
post-test scores, demonstrating that students gained knowledge as a result of
activity-based probability lessons. Combining the results from teachers' experiences
with peer collaboration and students learning, it can be concluded that the
COllaboration to Support MAthematics Teachers (COSMAT) programme had

yielded a positive impact on teachers PCK&S and teacher collaboration.

Key Words : Development research, peer collaboration, exemplary materials,

school-based seminars and activity-based teaching

1. Introduction

Due to the fact that mathematics is very important
in all walks of life, the Tanzanian government has been
emphasising the need for regular in-service education to
improve, among others, mathematics teachers quality
and professionalism. The government is committed to
ensuring the provision of quality mathematics education.

However, of major concern are the consistently low

achievement levels in the subject, especially Basic
Mathematics, among students at secondary school level.

Many reasons have been advanced to explain this
state of students poor achievement in mathematics.
One of the major reasons that is frequently mentioned in
the recent years is the quality of mathematics teachers.
Due to the current expansion of student enrolment and
the increase of secondary schools, there has been a

shortage of qualified teachers. As a result, many schools
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have employed unqualified teachers such as ex-Form
Six Leavers (students who have just completed their
advanced level education only) to teach. They have also
employed people with background unrelated to teaching
and have failed to secure employment opportunities
relevant to their courses. There are cases in schools
where teachers teach mathematics even though it is not
their subject of specialisation. Also schools employ
under-qualified teachers such as Grade A's, who qualify
to teach at primary school level. Moreover, those who
are qualified to teach at this level of education, have
significant problems due to poor preparations they
received in colleges (Chonjo, Osaki, Possi & Mrutu,
1996; Jarvis, 1990). The majority of these teachers lack
substantial subject matter knowledge, that is, knowledge
of what to teach (content Knowledge), and how to teach
the subject matter effectively (pedagogical knowledge)
(Chonjo, et al., 1996 & Sichizya, 1997). Subject matter
knowledge and pedagogical knowledge blend to form
what is referred to as pedagogical content knowledge
(Shulman, 1986). Pedagogical content knowledge
(PCK) is the knowledge of how to transform formal
subject matter knowledge into something appropriate
for a particular group of students.

Because of the problems of pedagogical content
knowledge teachers have, as well as classroom conditions,
there was an urgent need for comprehensive teacher
support programmes so as to improve the quality of
mathematics teaching. This was especially necessary in
view of students’ poor performance.

The government recognises the need for teacher
support for mathematics teachers in various ways.
Through the then Tanzanian Ministry of Education and
Culture (MOEC), local institutions such as the University
of Dar es Salaam (UDSM); the Tanzania Institute of
Education (TIE) and the Mathematics Association of
Tanzania (MAT) organise teacher support programmes
enabling teachers to receive high quality mathematics
education. Other efforts have established collaborative
donor-funded projects to receive support in these
improvement efforts. One of the donor-funded projects
is the Teacher Education Assistance in Mathematics and
Science (TEAMS) project, which was based at UDSM.
The TEAMS project focused on science and
mathematics teacher education for both pre-service and
in-service programmes, on staff development and
development of teaching and learning materials (O-saki,
2007).

a4

With regards to organising in-service education and
training, the TEAMS project was facing a number of
challenges. Because of the country's size, it was
difficult to organise in-service education programmes
that reach all mathematics teachers scattered in different
schools throughout the country. One-shot in-service
programmes might be possible, but it was difficult to
organise follow-up sessions. Besides, current professional
development literature indicates that one-short in-
service education programme is not effective (Fullan,
2001) while the importance of follow-up in school level
is widely recognised (Fullan, 2001; Showers & Joyce,
1996; van den Berg & Thijs, 2002). The TEAMS project
was, therefore, exploring ways to provide teachers with
school level support within the existing constraints.
Peer collaboration, the practice of teachers supporting
each other, was seen as a promising approach in this
respect (Kwakman, 2003 ; Thijs, 1999).

Subsequently, a study into peer collaboration within
the framework of the TEAMS project was started,
which was known as peer Collaboration to Support
Mathematics Teachers (COSMAT). In its development
the COSMAT programme had four major components,
including (Kitta, 2004 ):

* School-based seminar as the central focus of the
study;

« Exemplary materials developed by a team and
introduced in school-based seminars

* Facilitators as part of the materials development team,
who coordinated and stimulated peer collaboration in
schools;

* Peer Collaboration, a form of teacher professional
development introduced via school-based seminars
and stimulated use of exemplary curriculum materials

in probability lessons.

2. Towards collaboration in mathematics teachers’
professional development

Research on teacher professional development
programmes gained momentum in the 1970s. Much of
this research was based upon the work of Joyce, for example,
Joyce & Peck (1977); Joyce & Showers (1995); Showers
& Joyce (1996).

Literature shows that the continuing growth and
professional development of teachers may be substantially
enhanced by opportunities to collaborate with others
(Fullan, 2001; Joyce & Showers, 1995; Nias, 1998;
Showers & Joyce, 1996). The opportunity to take advantage
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of the expertise of others, and be recognised for their
own, can provide teachers with important reinforcement
and incentives for continuing growth and development.

Teachers who work closely together on matters of
curriculum and instruction find themselves better
equipped for classroom work (Inger, 1993). Another
perceived benefit of collegial practice in schools has
been introduced by Fullan (2001), who maintains that
educational change is more successful when teachers
work collaboratively. The acceptance of new ideas is
encouraged through what he terms ‘the primacy of personal
contact’ amongst teachers. Taking the argument further,
the educational outcome of students can also be improved
by the successful adoption of this new teaching practice.

Despite the fact that collaboration has often been
hailed as the solution to individualism and the isolation
of teachers, it has some limitations. One of the limitations
of teacher collaboration is an organisational setting that
does not allow teachers the time to collaborate (Pugach
& Johnson, 1995; Thijs, 1999). This is because teachers
are often confronted by pressure of work; they are
responsible for heavy workloads and have limited time
(Kwakman, 2003 ; Stuart, 1997) within the limited time
in their schedules.

Also, collaboration is criticised for suppressing
some of the important qualities of teachers as human
beings associated with individualism. Fullan and
Hargreaves (1992) caution that collegiality can suppress
individuality and subject teachers to ‘group-think’ , depriving
them of independent thinking. Caution must be taken
not to suppress all teacher individualism. Some of the
aspects of teacher individualism such as caring,
individuality, creativity and solitude are important for
teacher effectiveness and confidence.

Apart from limitations, there are some challenges
facing teacher collaboration. To be able to support each
other to enhance their PCK&S, and in turn help students
to learn better, teachers should have a sufficient knowledge
base (http://education.stateuniversity.com/pages/2484/-
Teacher-Prepartion).The majority of teachers in schools
are not fully prepared in this respect, though (Ball &
Cohen, 1999; Fullan, 2001). This, of course, makes
realising the benefits of collaboration difficult.

Another challenge for implementing collaboration
in schools is building collaborative cultures among
teachers. Pugach and Johnson (1995) contend that
collaborative interactions are not always easy as it

involves a change of behaviour. Nevertheless, Fullan

(2001) argues that there is no single answer for this and
suggest that changes require some impetus to get
started. He proposes to begin with small groups of

people, and if successful, build momentum.

3. Purpose

The purpose of the COSMAT study was to explore,
design and evaluate peer collaboration-a school-based
teacher professional development model that aimed to
provide ongoing support for mathematics teachers since
literature indicates that peer collaboration has
beneficial effects on teachers' professional development
and continued growth (Fullan, 2001; Joyce & Showers,
1995; Showers & Joyce, 1996; Nias, 1998; van den Berg
& Thijs, 2002). Peer collaboration means teachers
working jointly to share their expertise and experience
for the purpose of improving teaching, learning, and in
this case, basic mathematics at the ordinary level
secondary school. Very little was known in Tanzania
about the potential of peer collaboration in relation to
teacher professional development. The COSMAT study
endeavoured to investigate the impact of this approach
for mathematics teachers. More specifically, the study
explored how peer collaboration could enhance their

pedagogical content knowledge and skills.

4. Method

The COSMAT study followed a development research
approach. Development research allows flexibility, step-
by-step development of the programme, and is sensitive
to the context. This is very important because peer
collaboration was a relatively new paradigm in teacher
professional development and, very little was known
about how it worked within the Tanzanian context.

The COSMAT study was based on van den Akker's
(1999) developmental research characteristics and was
divided into three stages-the foundation building stage,
the development stage and the evaluation stage. In the
foundation building stage, the study's focus was to
articulate tentative design guidelines for a potentially
valid, practical and effective teacher professional
development programme. Peer collaboration was considered
the main component to enhance the mathematics teachers’
pedagogical content knowledge and skills (PCK&S).
Validity, practicality and effectiveness are quality

criteria for a sound professional development
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programme (Nieveen, 1997; van den Akker, 1999). That
is, the components of the programme should be based
on state-of-the-art knowledge (content validity) and
consistently linked to each other (construct validity). In
terms of practicality, the COSMAT programme should
be considered feasible by the target group and experts.
Also it should be able to meet the needs of the teachers
involved, the demands of the context in which they are
working, as well as be consistent with the intentions of
the developer. To be effective, the COSMAT
programme should meet the expectations as expressed
by the target group, improving mathematics teachers’
PCK&S. To generate professional development guidelines
appropriate to a Tanzanian context, preliminary investigation
was conducted. The investigation included (a) a
literature review on teacher knowledge, basics for
teacher professional development, and support for
teacher professional development, (b) an analysis of the
context in which the COSMAT programme was to be
implemented, (c) an analysis of the available data about
other peer collaboration programmes to see how they
worked, (d) and a consultation of experts for their
appraisal of the programme. The preliminary investigation
resulted in the initial components of the COSMAT
programme.

The second stage of the study centred on the
development and formative evaluation of COSMAT
programme. According to van den Akker (2002),
formative evaluation allows for judgements to be made
on the strengths and weaknesses of an intervention in its
development stages.

The third stage of the study focused on determining
the programme’s impact. Information was collected to
determine how teachers perceived the COSMAT programme
and how they put programme ideas into practice. The
impact study served as a summative evaluation, which
enabled the researcher to make overall judgements
about the COSMAT programme’ s usefulness.

Sample and Participants

To determine the impact of the COSMAT programme
6 mathematics teachers from three co-educational
schools: two private and one public were used for in-
depth study on their ability to put programme ideas in
practice. These teachers were selected because at the
time of the study they were teaching Form 4 (12th
Grade), where the topic of probability is taught. The
criteria used to select these three schools were what

Patton (1990) refers to as information rich. Since the
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study's intention was to gain more insight into the
implementation of school-based peer collaboration in
enhancing mathematics teachers PCK&S, the information
rich schools were considered to be those with the
following attributes:
* leadership that supports teacher professional
development efforts;
* teachers willing to participate in the study;
*a form of teacher professional development efforts
present that involved some type of peer collaboration;
* mathematics departments that have a considerable
number of teachers;
* easy access to schools for the researchers.

Apart from teachers, 130 Form 4 mathematics
students from the three schools were also involved in
the study. All 130 students did pre-test before and post-
test after the teaching of probability. Of 130 students, 30

were involved in the guided group discussion.

5. Instruments

In order to determine the impact of the COSMAT
programme, several data collection instruments and
procedures were used. These included interviews, tests
and observation of peer collaboration activities.
Interviews

In this study, there were two sets of interview
schemes: one for teachers and the other for facilitators.
The teachers’ interview scheme consisted of questions
aimed at collecting in-depth information about the
programme's contribution in enhancing their PCK&S in
teaching of probability. It also contained questions
about their opinions about peer collaboration and
facilitator’s contributions in fostering peer collaboration
activities in their departments.

Test

Since the aim of the COSMAT programme was to
improve classroom teaching, students' learning was
explored. In order to collect information from students,
one of the instruments used was a test. The test, which is
shown in Appendix 1, consisted of 25 multiple-choice
questions worth four points each. The test was
developed by the researcher and covered all lessons in
the exemplary material. The test was moderated by two
experts: one from the University of Dar es Salaam and
the other from the University of Twente so as to check
its validity. The experts were guided by a table of

specifications, which helped them relate to the
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objectives and content of the lessons. The Cronbach's
alpha was computed to determine the reliability of the
test. The higher the score, the more reliable the
generated scale was. Nunnaly (1978) has indicated 0.7
to be an acceptable reliability coefficient. The overall
alpha was found to be 0.79, which was good enough for
this research purpose considering .70 is the cut-off value
for being acceptable. The test was administered via pre-
and post-test designs. The pre-test was administered
before the teaching of probability. After the teaching,
the same test was administered to the same group of
students to see whether the probability lessons taught
through an activity-based approach had an impact on
their learning.
Collaborative activities

In order to facilitate data collection of peer collaboration
activities that took place in the mathematics department
at each study school, facilitators were asked to take
notes on these activities. This would help them
accumulate information about activities that would take
place informally, without prior notice to the researcher.
The researcher and the research assistant also participated
in taking notes on activities that were taking place in
schools. All those involved were informed of the type of
information they were to collect during these activities.
Information collected was compiled ready for report

writing.

6. Findings and discussion

The impact of the COSMAT programme was
determined with respect to the evaluation levels as
inspired by Guskey (2000). Specifically the evaluation
focused on participants’ reactions, their reflection on
the design specifications of the curriculum materials in
connection with the actual use of the programme ideas
in classrooms, teachers’ perception and students
experiences and learning outcomes.

Overall, the teachers reactions to the programme
were positive. Through the seminar with the exemplary
materials, teachers felt that their confidence and
competence in teaching had been improved in terms of
both subject matter knowledge and teaching skills,
especially on probability topic. Through the seminar,
teachers indicated also to have gained a clear picture
about how peer collaboration could be conducted,
which motivated them to organise collaborative

activities. These findings are consistent with the study

by Mafumiko (2006) who also in a similar context found
that exemplary materials with procedural specifications
on critical aspects of the curriculum enables teachers to
work with and learn about new approaches without an
extensive initial orientation. However, these findings
are based on teachers’ self-reports, taken alone do not
give direct evidence about the impact of the programme
in the real user setting (school classrooms). On the other
hand, including such information is useful, because if
participating teachers do not value the content and
approach of the programme, it is very unlikely that they
would expend the effort to implement programme ideas
and recommendations.

School visits and interviews with teachers also
showed that teachers had adopted the collaborative
activities that were promoted through the programme
for the purpose of enhancing their PCK &S.

In terms of student performance and experiences
with the COSMAT programme, findings from students’
test results showed that there was a significant difference
between pre-test and post-test scores, demonstrating
that students gained knowledge as a result of activity-
based probability lessons. This is a promising result,
because probability is a topic that teachers indicated to
be amongst the most difficult curriculum mathematics
content area. The findings also indicate that students
valued the topic of probability as being useful in day-to-
day activities. They seemed to appreciate the activity-
based teaching approach (most of the time involving
group work) as useful, practical and interesting. They
also perceived the team-teaching approach as useful
since it helped them gain knowledge from the shared
expertise of two teachers.

Combining the results of the three data sources
(teachers’ perceptions, observations in classroom and
schools, and student learning experiences), it can be
concluded that the COSMAT-programme has yielded a
positive impact on teachers PCK&S and teacher
collaboration. In the next section this impact findings
are presented and discussed in more detail.

(1) Teachers' perceptions of peer collaboration

The study also sought to explore the impact of the
collaborative activities as perceived by teachers. Table
1 gives the summary of the areas in which teachers
thought the collaborative activities had impact on them.

Through interviews, all six teachers from the three
schools acknowledged that they benefited from

collaborative activities both in subject matter knowledge
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Table 1 Perceived impacts of suggested peer collaboration activities

Activity

School A

School B

School C

Co-planning of lessons

Study groups

(Including discussion on past
exam papers and solving
students problems/questions)

Team teaching

—Enhanced competence using
activity-based teaching

—Consolidated subject matter
knowledge
—Filling knowledge gaps

—Promoting collegiality
—Enhanced competence using
activity-based teaching

—Enhanced competence using
activity-based teaching

—Consolidated subject matter
knowledge

—Discovering weaknesses in
lesson planning

—Clearing doubts about some
areas in the topic

—Consolidated subject matter
knowledge

—Promoting collegiality
Enhanced competence
—using activity-based teaching

Table 2 Problems encountered in conducting collaborative activities

School A

School B

School C

— Lack of time

— Lack of time

— Lack of time

— Clashing timetable — Double sessions
— Teachers leaving the school

— Occupied by private tuition

— Clashing timetables

— Double sessions
—Preparation and marking of mock exams

— Occupied by private tuition

and activity-based teaching approaches as shown in Table 1.
Teachers from all three schools claimed that
collaborative activities consolidated their subject matter
knowledge. While teachers from School A argued that
the collaborative activities helped them fill knowledge
gaps that they had in the topic, their colleagues from
School C argued that the activities helped them discover
the weaknesses in the planning of lessons and cleared
some doubts they had pertaining to some areas in the
topic. Regarding activity-based teaching, teachers from
School A and School B contended that collaborative
activities, especially team teaching and co-planning of
lessons helped enhance their competence in using the
approach.
Constraints in conducting peer collaboration activities
When interviewed, all six teachers identified several
constraints (See Table 2) they faced in conducting
collaborative activities in their respective schools.
Table2 shows that lack of time was indicated as one
of the major problems all three schools faced in
conducting collaborative activities. They associated the
lack of time with congested timetables and the marking
of large numbers of student exercise books. Teachers
from School B and School C noted that the existence of
double

whereby mathematics teachers are split into two groups

sessions in schools was another problem
in such a way that it made it difficult for them to get the
opportunity to conduct peer collaboration activities.

Teachers from School A and School B considered
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clashing timetables as another constraint in conducting
collaborative activities. This was specifically associated
with team teaching. Team partners were sometimes
allocated to teach at the same time in different classes.
Teachers in School A and School B claimed that their
meagre salaries forced them to use any extra time they
were getting to conduct private tuition or do other small
projects so as to make ends meet.

In summary, teachers from the three schools conducted
a number of collaborative activities that included co-
planning of the lessons, team teaching, study groups and
joint preparation of students tests. Though teachers
appreciated the importance of peer collaboration, time
was a major constraint for them to benefit from the
scenario. The time constraint was associated with
clashing timetables, double sessions and teachers being
involved in private tuition.
(2) Students’ experiences and learning outcomes

The study also explored students' experiences and
learning outcomes with the activity-based probability
lessons. These experiences, which were collected
through guided group discussions and by a paper-and-
pencil probability test, were classified into two parts:
students’ perceptions and students’ learning from the
programme. Students as ultimate beneficiaries of
change or innovation, the information gathered from
them was considered useful for gaining insight into the
potential impact of the programme on teachers.

Students general opinions about probability lessons

NUE Journal of International Educational Cooperation, Volume 4
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Table 3 Pre-test and post-test results for all the three schools

Test Mean SD N t
Pre-test 32.6 12.9 130 29.6%
Post-test 63.8 17.4 130

Note: *is statistically significant (p<0.05)

Table 4 Pre-test and post-test scores for individual schools

Test School A School B School C

Mean SD n t* Mean SD N t* Mean SD n t*
Pre 40.3 14.7 50 17.84 28.6 8.7 45 18.49 26.9 8.5 35 14.94
Post 71.9 20.4 50 58.3 13.6 45 59.2 12.3 35

Note: *is statistically significant (p<0.05)

In general, all the students (n=30) from the three
schools who were involved in the guided group
discussion were positive about the probability lessons.
They said that the topic in general was interesting because
it was taught through activities and experiments instead
of just listening to the teachers and writing notes.
Students perceptions of team teaching

Since the teaching of probability involved team teaching,
students were asked to give their opinions about the
presence of two teachers in their classroom during the
teaching of probability lessons. Students had mixed
opinions about this issue. However, the majority of
them supported the idea and few of them did not like it.
Those who liked the idea asserted that when two
teachers were in the classroom, they helped one another
make the lessons more understandable to students.
Because the practice was not common in schools, one
student claimed that

At the beginning, when I saw two teachers in the
classroom, I was surprised, but when the teachers
started teaching and support each other, I liked so
much.

Those who supported the practice also contended
that team teaching was good because it helped promote
attention and seriousness on the part of students. They
further argued that each teacher had his/her style of
teaching that helped make it easier to understand the
probability lessons.

The few students (n=5) who did not like the idea of
having two teachers in the classroom said that the
situation not only gave teachers very little freedom and
autonomy, but also interrupt students’ attention. One
student argued that:

It was not fair to have two teachers in the classroom

because it interfered students attention; they were

feeling shy in answering questions as well as
asking questions about the areas they did not
understand. The idea makes some teachers not to
teach properly because of the presence of his/her
colleague in the classroom.

Student learning

Students did the same test before and after the
teaching of the probability lessons. Table 3 shows the
overall performance for all the three schools pooled
together.

Table 3 shows that for all the three schools there
was a significant difference between pre-test and post-
test indicating that learning took place as a result of
teachers using exemplary materials. Table 4 shows the
performance of individual schools.

From Table 4 it can be gathered that in overall
performance, School A scored higher in both pre-test
and post-test than School B and School C. The
difference might be due to the teachers’ performance in
the classroom.

(3) Some lessons from the COSMAT study and
reflection on Japanese lesson study

(a) Peer collaboration introduced via school-based
seminars with the aid of exemplary curriculum
materials is a relatively new approach to teacher

When

designing and planning peer collaboration through

professional development in Tanzania.
school-based seminars or workshops there is a need to
reflect on adult learning theory considering that
teachers are life-long learners but they are adult
learners. Transformative learning which involves
transforming ‘habits of mind and/or ‘point of view’
are the most significant type of learning for adults
(Mezrow, 2000 cited in Ono, 2008). How teachers

perceive and learn with peer collaboration their
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(b)

(c)

(d)
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existing beliefs and knowledge need to be thoroughly
examined if their PCK &S are to be enhanced through
peer collaboration and school-based seminars.

The role of curriculum (exemplary) materials as a
positive model is only possible in the context of
professional development that challenges the existing
beliefs and knowledge that teachers bring to these
materials. The ‘inert’ characters of curriculum materials
need to be recognized because they do not by
themselves generate positive changes in classroom
practices. They are a tool that teachers can use to
enact innovations. The behaviour and beliefs of the
teacher are a critical factor in how the innovation
/new programmes are implemented (Powell and
Anderson, 2002).

The appreciation of teachers on the collaborative
activities, such as co-planning of lessons and student
tests, team teaching, and study groups as revealed in
the COSMAT study supports the collaborative nature
of any professional development work. In this regard
Reitzung (2002) argues that even though there may be
some opportunities for isolated work and reflection,
most effective professional development happens
when there are meaningful interactions, not only
among teachers, but also with administrators, parents,
academicians and community members.

An example of good practice of an effective
professional development, which is highly interactive
(involves many stakeholders) and is good to learn
from it, is the Japanese s lesson study. Lesson study
is a professional development process which teachers
progressively strive to improve their teaching skills
by working with other teachers to examine and
critique one another s teaching technique. It is a
means of enabling teachers to develop and study their
own teaching practices (Isoda, Stephens, Ohara, &
“ Plan, Do,

See” collaboratively planning the lesson, observing

Miyakawa, 2008). The process involves

its implementation in the class, discussing, revising
the lesson, re-teaching revised lessons (optional) and
sharing reflections about the process (Fernandez and
Yoshida, 2004). These elements of lesson study could
the COSMAT

programme, especially on development of exemplary

provide useful ideas to improve

materials and school-1 based seminars.
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Appendix A

Probability Test for Form 4 Students

Time: 1:30 Hours

Instruction: Answer all the questions by circling the letter of the correct alternative for each item
1. Probability is a branch of mathematics which is concerned with the

(a) measure of certainties

(b) measure of uncertainties

(c) measure of mathematical ability

(d) measure of mathematical capability

2. Which of the following is the probability experiment?

(a) Tossing a coin (c) A head
(b) A red ball (d) A blue colour
3. Which of the following is sample space when the two coins are tossed?
(a {H,T,H,T)} (c) {HH, HT, TH, TT}
(b) {H, T} (d) {TT, HH}
4. What is the probability of getting a head when a fair coin is tossed once?
(a) 1 © +
b + @ o
4

5. If a fair die is tossed, what is the probability of getting a prime number?

1 2
W © 3
1 1
(b) 3 (d) >

6. Three coins are tossed simultaneously. What is the probability that three heads appear?

() + ©
1 2
b) < @ 5

7. Which of the following experiments does NOT have equally likely outcomes?
(a) choosing a number at random between 1-7
(b) Tossing a fair coin
(c) Choosing a letter from the word CARTOON.
(d) Tossing a fair six-sided coin
8. All of the following are mutually exclusive events when a day of the week is chosen at random EXCEPT
(a) Choosing a Monday or choosing a Tuesday
(b)
(c) Choosing a weekend or choosing a weekday
d)

(

9. In probability, when two or more events are represented by a single event, they are called

Choosing a Saturday or choosing a Sunday
Choosing a Saturday or choosing a weekend

a) mutually exclusive events (c) dependent events

(a)
(b) independent events (d) combined events
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10. A student is chosen at random from the class of 26 girls and 24 boys. What is the probability that the student chosen

at random is not a girl?

(a) % (c) %
(b) % (d) 2—15

11. A teacher chooses a student at random from a class of 30 girls. What is the probability that the student chosen is a

boy?

(a) 1 © 35
1

(b) 0 @ 15

12. If spinner with 4 equal sectors coloured yellow, blue, green and red is spinned and a coin is tossed. What is the

probability of landing on yellow and a tail?

(a) % (c) %
b @ &

13. A die and a coin are tossed simultaneously. Find the probability that an even number greater that 3 and a tail appear.

© +

2 1
b) 3 @ 3
14. Mary has 3 blouses: red, blue and yellow. She has also 2 skirts: white and green. What is the probability that she will

put on a blue blouse and a green skirt?

(a) % (c) %
(b) % (d) %
15. A single letter is chosen at random from the word TEACHER. Find the probability of choosing an E or a T?
(a) % (c) %
(b) % (d) %

16. In probability, we say that two events are independent if
(a) the occurrence of one event is related to the probability of the occurrence of the other.
(b) the occurrence of one event is not related to the probability of the occurrence of the other.
(c) one and only one event among the two events can take place at a time.
(d) two are represented by a single event.

17. A spinner has 5 equal sectors labelled A, B, C, D and E. What is the probability of landing on A or D after spinning

a spinner?
(a) % (c) %
b = (@ 1
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18. A single six-sided die is rolled. Find the probability of getting a number greater than 3 or an even number.

(a) % (¢) 1
5 1
(b) 6 (d) EX

19. All of the following are mutually exclusive events when a single 6-sided die is rolled EXCEPT
(a) Getting a number less that 4 or getting a number greater than 4.
(b) Getting a 2 or getting an odd number
(c) Getting a 2 or getting an even number
(d) Getting a 4 or getting a prime number
20. A coin is tossed and a single six-sided die is rolled. Find the probability of getting a head on the coin and a 5 in the
die.

(a) % (c) %
b @ 35

21. A box contains 5 red, 4 green, and 6 black balls. A ball is chosen at random from the box. After replacing it, a second

ball is chosen. What is the probability of getting a green and a black ball?

10 10
(a) 5 (c) 75
8 8
(b) 75 (d) 15

22. In a shipment of 20 computers, 4 are defective. Three computers are randomly selected and tested. What is the

probability that all three are defective if first and the second ones are not replaced after being tested?

1 1
() () 2
1 1
b) 35 G

23. If a fair coin is tossed once, what is the probability of getting a head and a tail?

(@) 0 © 5

2

) 1 @ +

4

24. On a math test, 6 out of 25 students got an A. If two students are chosen at random without replacement, what is the

probability that both got an A on the test?

36 6
(a) 25 (c) s
3 1
(b) 50 (d) 20

25. Mr. John needs two students to help him with a science demonstration for his class of 18 girls and 12 boys. He
randomly chooses one student who comes to the front of the room. He then chooses a second student from those still

seated. What is the probability that both students chosen are girls?

(a) % (c) %
51 36
(b) 145 (d) 115
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Abstract :

The Japanese lesson study model is the major form of professional development
and a teacher-led instructional improvement cycle. This paper describes
collaboration between researcher and teachers/practitioners on lesson study at
Dhankaka CRC. The purposes of the project were to introduce lesson study
approach to teaching-learning of science and mathematics, and to clarify the
effect of lesson study centered in-service training of teachers by the cluster
resource center (CRC) system. Moreover, the pilot work aimed to see the
effectiveness of lesson study in one of the school cluster centre.

Data on the pilot work show that the lesson study was positive. The
approach has created better opportunity for both teachers and student. It was
noted from reflections that teachers’ lesson study activities helped them to
develop the kinds of instructional and subject matter knowledge that are goals
of teacher professional development.

Five issues/concerns are suggested from this research: The need for
guidelines/handbooks for lesson study to support discussion of lessons,
observation of students, write-up of lessons; research on the design of
professional development or lesson study experiences; model development and
evaluation strategies; teaching-learning facilities/technological aids, and
finally it is necessary to implement the lesson study in more sample schools with
close follow-up and assessing the effectiveness to carry out workshops and

training programs for teachers on lesson study.

Key Words : Lesson study, effectiveness, suggestion, Ethiopia

1. Background and the Context

Ethiopia is a multi-ethnic society with more than 80
different nationality languages that vary in population
size. The total population of the country was estimated
at 77.2 million in 2007, making it the second most
populous country in Sub-Saharan Africa after Nigeria.
The age composition is heavily concentrated in the
young age cohorts; child and young people (0 to 14 year-
olds) make-up about 42.8 percent of the total population.

The government system of the country is federal
structure comprising of nine regional states (Afar,
Gambella,
Oromia, SNNPR, Somali, and Tigray) and two city
administrations (Addis Ababa and Dire Dawa)
established on the basis of proclamation No 7/1992.

Ambhara, Benishangul-Gumuz, Harari,

The regions are divided into zones, woredas/city
administrations and kebeles. The woredas are key local
government units in each region and responsible for the

provision of basic services. Inline with the decentralized

55



Jeilu OWNER & KOZAI Takeshi

government arrangement, the managerial and
administrative structure of the education system has
five layers (school, worerda, zone, region and federal)
whose functional responsibilities are defined by law
(TGE, 1993; FDRE, 1995; MoE, 1995, 2002).

The Ethiopian education system is guided by
Education and Training Policy issued in 1994, which
focuses on major areas of reform such as expanding
access to education equitably, restructuring the
education system, increase the relevance of education to
communities and improving the quality of education
throughout the system (TGE, 1994; MoE, 2000). Within
the framework of poverty reduction strategy, Education
Sector Development Program (ESDP) has been adopted
to ease educational problems and to facilitate
implementations. Regarding the medium of instruction,
the education and training policy allows nationality
languages to be used at primary level. The other
fundamental issue in the policy framework is the
education tuition, where provision of education from
grades 1-10 is free for all children. However, there is a
provision of introducing cost sharing from second cycle
of secondary education up to tertiary level. The structure
of the education system encompasses formal and non-
formal education. This formal system constitutes of basic,
general, higher and specialized education and TVET
programs. The components of the school education
system are pre-primary for 4-6 years aged children,
primary education of 8 years (grades 1-8) for 7-14 years
aged children which is subdivided into basic education
(1-4 grades) and general education (5-8 grades). The
secondary education comprises of two cycles; general
secondary education from grades 9-10 and preparatory
senior secondary education of 2 years (11-12 grades).

The Education and Training Policy of 1994 stipulates
that the teacher education and training components will
emphasize basic knowledge, a professional code of
ethics, methodology and practical training. A strategy
of the policy is that teacher training programs and the
curriculum will be made relevant to educational
objectives and be responsive to the different curricula of
education. The curriculum organization and instructional
grouping for the first cycle primary education is self-
contained classroom and subjects taught are English,
Local language, Amahric, Mathematics, Environmental
Science and Aesthetics. For upper primary education
departmentalized approach is employed, where teachers

trained to teach 2-3 subjects.
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Regarding instructional methods, the policy strategy
accentuates the teaching-learning process as learner-
centered, active learning, and problem solving, activity-
oriented, and life-related approaches in different contexts.
Moreover, the schools in most cases are organized into a
cluster system. The system of clustered school has been
adapted with the objectives to: utilize scarce resources
efficiently and share experiences among members of the
school cluster, improve teaching and learning process,
to enhance and sustain professional development of
teachers, disseminate and localize curriculum and
initiate creativity at local level and thereby improve
quality of education (MoE, 2003). It is supposed that
school cluster system serve to disseminate and familiarize
teachers with research findings on approaches and
methods of teaching and enhance professional
competences of teachers, and consequently improve the

teaching-learning process to impact on quality.

2. Rationale for Lesson Study

As literature indicates, many teachers have used
the results of educational research to craft teaching
methods that are innovative, interactive, learner-
centered and responsive to a variety of learning styles.
These approaches require active participation from both
teachers and students, and suggested to be noteworthy
particularly for teaching science and mathematics. In this
regard, researchers have credited Japan's improvement
in math and science instruction to teacher-led lesson
study (Lewis, 2002). The goal of Japanese lesson study
is to improve the instructional practice of teachers and
thus, improve student learning and success.

The Japanese lesson study model involves teachers
working in small collaborative groups. It is the major
form of professional development and a teacher-led
instructional improvement cycle. The teachers meet to
discuss learning goals. Once a learning goal is agreed
upon, teachers co-plan a classroom lesson. This planning
involves the actual activities students will do and the
teachers anticipate student responses. One teacher from
the group teaches the actual lesson while the others
from the group observe. The teachers then debrief the
lesson and share observations. The lesson may then be
revised and taught to another class by another teacher
from the group (Fernandez et al., 2001; Lewis & Tsuchida,
1997; 1998; Yoshida, 1999).

Lesson study embodies many qualities of effective
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professional development and has enabled Japanese
classroom teachers to build an emphasis on problem-
solving (Lewis & Tsuchida, 1998; Takahashi, 2000). In
Japan, lesson study is a system for creating professional
knowledge about teaching (Hiebert, Gallimore & Stigler,
2002). Murata and Takahashi (2002) noted that lesson
study incorporates features associated with effective
professional development and providing onsite support
within a collegial environment. Lesson study is a form
of practitioner research in which teachers investigate
issues of teaching and learning in their own classrooms
(Zeichner and Noffke, 2001). It can be a method for
generating not only practitioner knowledge but also
professional knowledge if it becomes a way to carry out
the erudition of teaching and learning (Hutchings,
2000). The facts that lesson study creates multiple ways
for learning that lead to instructional improvement. As
Lewis (2005) suggested, teachers’ thinking and practice
may improve in multiple ways as a result of: increased
knowledge of subject matter, increased knowledge of
instruction, increased ability to observe students, stronger
collegial networks, stronger connection of daily practice
to long-term goals, stronger motivation and sense of
efficacy, and improved quality of available lesson plans.
Thus, it is believed that lesson study is a fertile context
for teaching improvement and teachers professional

development.

3. The Problems

School clustering system was introduced to Ethiopia
some years ago. In Oromia, majority of primary schools
have been organized as cluster since 1995. The basis of
clustering of schools was the local and needs and
geographic convenience. Besides sharing of some
experiences and resources among schools in cluster, the
traditional way of teaching-learning process has persisted.
In spite of similar pedagogical goals, approaches and
experiences, teachers typically work alone when
planning instructional activities. Such isolation limits
efforts to improve teaching on a broader scale, both
within and across disciplines. Although individual
teachers may reflect on and improve their practice, there
are few occasions to converse with colleagues about
what they discover about teaching and learning. When
they do share their ideas about teaching, it likely takes
the form of knowledge they develop from their

experiences in the classroom.

It is believed that teaching is a multidimensional
process. Teaching may be identified as the active
interactions between teacher and students in a classroom
setting and embodies at least elements such as vision,
design, interactions, outcomes, and analysis. Thus why,
lesson study is highly valued by Japanese teachers and
an effective way to promote long-term teaching
improvement. As many researches identified, one of the
factors that contribute to educational quality at the local
level is quality of teaching, which is recognized as the
key, the factor without which other quality inputs are
unlikely to be successful. This was the idea behind that
necessitates testing the lesson study in one of the cluster

schools of Oromia Region.

4. Objectives

The purposes of the Lesson Study project were to
introduce Lesson Study approach to teaching-learning
of science and mathematics, and to clarify the effect of
Lesson Study centered in-service training of teachers by
the cluster resource center (CRC) system. The project
was aimed at benefiting the students, teachers and CRC
and the cluster member schools by providing:

(i) Professional development for the teachers, i.e.
enabling the teachers to use the child-centered and
problem solving approach for lesson studying,

(i) Teachers of cluster member schools and CRC
share good practices among each other.

(iii) Improving teaching skills through reflective
practice.

Moreover, the pilot work aimed to see the
effectiveness of lesson study in one of the school cluster
centre; documenting the implementation process, supports
and challenges; and using this information to contribute

constructively to further development in this regard.

5. Methodology

(1) Method and Sampling

The learning-teaching approach selected for
implementation was the Lesson Study. Although, the
approach employs child-centered and problem-solving
methods, conceptually and practically in classroom
application is new to Ethiopian context. Thus, an
arrangement was made to discuss and share experiences
on teaching in primary schools of Ethiopia, in particular

in Oromia and that of the lesson study practices of
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primary schools of Japan between the researchers. After
a thorough discussion, a common understanding was
reached to introduce the lesson study to one of the
selected school cluster system in Oromia.

The idea of Lesson Study was communicated to
Oromia Education Bureau, then, Dhankaka primary
school cluster resource center recommended for the
project work. Dhankaka school is a complete primary
school (1-8 grades), a cluster resource center with four
members of first cycle primary schools namely Daloo,
Giche, Gubasaye, Dhankaka No. 2 in East Shewa Zone
of Oromia Region. Afterward, a draft plan was prepared
to introduce the Lesson Study method to Dhankaka
CRC and member schools.

In order to introduce the Lesson Study to Dhankaka
cluster center and member schools, it was necessary to
retain essential features of the Japanese model, making
necessary changes to adapt to the contexts and purposes
to local situation, which are in no way uniform across
regions, institutions or disciplines. However, it was
learnt that lesson study involves a small team of
teachers working together to design, teach, study, and
refine a single class lesson.

(2) Study Subjects

For the purpose of the project work, grade four
Environmental Science subject, teachers who teach the
subject and their students at this grade were selected.
Accordingly, four teachers from Dhankaka CRC, two
teachers from each four cluster member schools and
grade four students were identified and included in the
study. In addition, head teachers of each school and one
supervisor from the Dhankaka CRC were involved in
the pilot work. The Lesson Study team for each cluster
member schools and the CRC was consists of two-three
teachers, one head teacher and one supervisor.

(3) Procedures and Discussion

After Lesson Study teams’ formation, the next step
was to carry out brainstorming sessions and training on
the implementation of Lesson Study. To facilitate the
training sessions, training materials, formats/worksheets,
other supportive aid and participatory/interactive methods
were used. The following discussions present activities
preformed.

(@ Brainstorming and training

The first session of the meeting with teams of
lesson study at Dhankaka CRC was devoted to reflect
on practical problems on instructional methodologies

and the existing experiences. The participants shared
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their views on: whether and how they can use the
experience to improve their teachers in CRC and cluster
member schools and whether they have other strategies
to encourage teachers in meaningful team work. In the
discussion, it was noted that teacher works alone.
Teachers do not plan lessons together, and they don't
even think about observing lessons conducted by their
colleagues, except the head of the school or the
supervisor who would observe lessons rarely, just once
a semester for the requirements of teachers’ performance
appraisal. In most cases teachers were not reflective.
No system in placed to assess what has been learnt and
what needs to be changed. These were some of the
teaching gaps realized and consensus reached among
the teams/participants for the need to adopt lesson
study’ as a method for improving the learning-teaching
(instruction) based on careful observation of students
and their work. This was underlined as the purpose of
the project.

The next point was clarification on Lesson
Study/Research Lesson, the purposes, benefits and key
features to familiarize the teams members and to
develop conviction in them. Then, the process of Lesson
Study which involves planning the lesson, presentation
of the lesson and reflecting on the lesson was discussed.
The teams were able to differentiate that Lesson Study
as a continuous cyclical process, Plan, Do and See,
which is different from their experience of common
teaching methods. Participants understood that working
on Lesson Study involves planning, teaching, observing,
and critiquing the lessons. To provide focus and
direction to this work, the participants discussed on how
to select an overarching goal and related research
question that they want to explore which then serves to
guide their work on all the study lessons.

Model of plan for Lesson Study for grade 3
Environmental Science was given to all school teachers
to learn out of it (annex 2). With the help of the model
plan, steps to be followed during planning phase, how to
select learning goals were discussed. Finally, how to
conduct the lesson and make observation (checklist
annex 3), tasks to be accomplished during post lesson
conferences and post lesson activities were discussed
with the support of examples.

Regarding how long and how often teachers work
on a given study lesson, the exact amount of time
devoted per study lesson varies significantly from group

to group. On average, a group may devote 2-4 weeks
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period to working on a standard study lesson. Groups of
4 to 6 teachers will work on an average of 2-3 lessons a
year. Often, each of these lessons will be taught twice in
the process of being developed. In most schools, there
will be at least a few subgroups that work on study
lessons, which yield many opportunities for teachers to
teach, observe, and discuss publicly taught lessons. For
the purpose of this exercise, 2 weeks of time was
suggested to work on the selected lesson study.

In general, the first day meeting has helped to
clarify on the objectives of the project and to reach
consensus to carry out the pilot study. For obvious
reasons, the teachers need some time to internalize the
method introduced and to visualize how to put it into
practice in their own settings. Then, the teams of Lesson
Study/participants agreed to go back to their respective
schools, discuss among themselves on the workability
of the method introduced, how and when they can
implement, ways of assessing the impact of the method
on students learning, and to come back with adequate
preparation and arrangements needed for the next
session.

@ Reflections from the participants

The second training workshop was arranged after
some weeks to discuss on any development and problems
teachers faced in an effort to internalize the introduced
method and its practicality. Accordingly, all schools
including the CRC presented what they have done after
the first training session. The following issues were
reported:

(i) The team of teachers for each school has identified
the unit to be taught, the research lesson and the
goals,

(ii) Some teams questioned the role of observers in
the classroom as when and how,

(iii) All teams have scheduled to conduct lesson
study in their respective schools,

(iv) Some reported that the plan prepared overlaps
with that of the usual lesson plan,

(v) All teams have developed a draft lesson study
plan, however they need more clarification and
additional exercises to design,

(vi) Lack of sufficient time to make detail discussion
with a colleague to prepare and write the lesson
plans,

(vii) Practically, it was almost out of question to get
the teachers together because of restrictions the long

distances among the CRC members  schools and

teachers residence.

(viii) There was a doubt whether each unit of
environmental science content could be written by
using lesson study approach.

(ix) The schools have stated they concern regarding
the inadequacy of the materials to carry out as
intended.

As per participants reports presented from each
schools, the units and lessons topic identified were
different. The basis of topic selection would be those
challenging and vertically linked to similar units in
other grades. All groups presented their lesson study
topic at plenary for discussion and review. The lesson
study topics presented were not yet covered by the usual
teaching-learning methods. It was noted that almost all
teams have difficulties in designing their lesson study
plan, thus much time was devoted to clarify all elements
of the plan (annex 2) and its features which distinguish
it from the ordinary lesson plan.

The next point focused was the role of observers; in
this case when one teacher presents the lesson, the rest
colleagues observe the lesson study in the classroom.
During observation in classroom, observers note as per
the checklist given (annex 3) and the results of
observation will be presented on discussion during post
lesson conference. Regarding inadequacy of materials
for lesson study, all schools were advised to depend on
locally available materials.

At the end of the session, the participants were
asked to reflect on their opinion regarding lesson study.
Teachers and head teachers opinion towards success of
the workshop indicate that objectives of the project was
clear, after some exercises review of the process made
has helped them to understand the method and how to
go about. Teachers reflected that they can make necessary
effort and had a confidence in giving knowledge to
others. Participants had a confidence in the improvement
of lesson plans and in developing the quality of teachers
with this approach being enhanced and influencing
student learning.

The other important issue was how do we know
whether the Lesson Study method is effective? Of
course, this is a trial phase and it needs a preliminary
assessment to check its usefulness. One way suggested
was to carry out pre-test before intervention and post-
test after intervention. Simple achievement test can be
administered to assess the knowledge and skills.

Finally, it was agreed that all teachers/teams to revise
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their plan, carry out lesson study in their respective
schools, conduct post lesson conference and submit
report that includes the lesson study plan, pre-test and
post-test results of the students, observation checklists

and overall reports.

6. Limitations

One of the limitations was that the cluster member
schools are located at 4-5 km far away from the
Dhankaka CRC; thus, it was difficult to exercise the
Lesson Study in one school. Further, the location/distance
has limited the supervisor as external observer to some
cluster member schools. Lack of educational technology
materials to document classroom observation has reduced
the quality of the lesson to learn out of it. An attempt
was made to judge the effectiveness of the method
based on test achievements, however, some other
intervening variables were not adequately controlled
that could interfere with the result. The large class size
it-self in some schools have reduced the applicability of
the method.

The problem solving approach as a teaching
method was not so internalized by teachers. The
teachers need more experience about how to present the
problem and give students time to read, analyze,
remember previous experiences related before thinking
to expect and solve. Also they must finish the teaching
plan on time. The other challenge was schools lack
supportive materials like cameras/videos, computers,
projectors and others teaching-learning aids. The
method/technology was difficult to set up every day.
Some of the sections of the same course remain idle
during lesson study; they were no longer in synchronized.
The time selected for the study was not convenient due
to two reasons: overlaps of program with the schedule
of national census and the time were almost end of the
academic year, where teachers overburden by other
school activities. Further, teachers demand some incentives
due to the fact that preparation for lesson study and

implementation requires more teachers time.

7. Major Findings

(i) The test results of the students before and after the
implementation of lesson study is depicted in the
following table. As can be seen from the table, the

number of students who passed the test after
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intervention was greater than before intervention. In
all schools number of students who failed in the test
was decreased after intervention. That is the number
of students who passed the test increased and who
failed in the test decreased after intervention.
Similarly, the mean score achievements of the
students have drastically improved for all schools
after the implementation of the lesson study. This
implies that the strategy employed/the lesson study
makes students have good thought, high achievement

and positive attitude.

Table1. Results of Pre-test and Post-test Conducted

Schools Students Pre-test | Post-test
No. of students sat for test 274 274
Dhankaka | Mean scores achieved 491 7.31
CRC No. of students passed 140 234
No. of students failed 134 30
No. of students sat for test 100 100
Dhankaka | Mean scores achieved 5.02 6.59
No.2 No. of students passed 64 91
No. of students failed 36 9
No. of students sat for test 46 46
Mean scores achieved 5.38 6.62
Gubasaye
No. of students passed 32 42
No. of students failed 14 4
No. of students sat for test 48 48
Mean scores achieved 5.4 6.8
Daloo
No. of students passed 32 44
No. of students failed 16 4
No. of students sat for test 27 27
. Mean scores achieved 5.93 7.26
Giche
No. of students passed 25 27
No. of students failed 2 0

(ii) Students in the same grade and taking the same
subject in the school communicate to discuss problem,
and express their thought in oral communication as
well as interaction. They can explain the process and
how to solve problems.

(iii)) Through working with the team of teachers, there
were improvements in performance of teachers. It
was reported that teachers use problem solving as a
teaching method, depending on process of teaching.
They give students chance to deduce new concept and
build their knowledge (conceptual knowledge, procedural
knowledge, problem solving).They encourage students
to use previous experiences to expect answers.

Teacher works as facilitator for students to think and
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work themselves.

(iv) The approach has created better opportunity for
students to work in group and individually.

(v) The teachers being observed by others have felt
that this is very supportive.

(vi) The teachers had positive feeling in using the
lesson study plans in the class. The workshop was
worth the time and it was the great activity. Teachers
reflected that lesson study activities helped them to
develop the kinds of instructional and subject matter
knowledge that are goals of teacher professional
development.

(vii) Overall, the atmosphere of acceptance from the
students and the teacher/practitioner was very
inviting. The potential value of lesson study for
teachers/practitioners willing to take the risks
associated with an emerging innovation, and the
importance of opportunities for practitioners to find
ways to enhance their lesson study knowledge and

practice over time needed.

8. Lesson Learned

Lesson study offers a different way of thinking
about learning and teaching. Teachers get insight into
how their students learn from the lesson, where they get
stuck, what changes take place, and how they interpret
ideas. Thus, how students learn is central at every step
in the lesson study process. In the lesson planning phase
teachers consider how their students are likely to
interpret, construe and respond to the parts of the
lesson. Observers attend to learning and thinking as the
lesson unfolds. Data collection focuses on student
learning and thinking throughout the lesson. After the
lesson, the group analyzes the evidence of student
learning as a basis for making changes to the lesson. It
is believed that this piece of work indicated at least the
following tangible products:

(i) A detailed, usable lesson plan,

(ii) An in-depth study of the lesson that investigates
learning and teaching interactions, explaining how
students responded to instruction, and how instruction
might be further modified based on the evidence
collected,

(iii) Aspects of lesson study require a start-up training,
consisting of a workshop or self guided tutorial
designed to get teams of teachers started doing lesson

study,

(iv) Some topics/units can be selected for lesson study
and carried out in 1-2 weeks in a semester, or 2-4
weeks in a year,

(v) Carry out lesson study and participate in a review,
receiving feedback and suggestions about how to
improve the lesson study; then write a final lesson
study that will eventually make a contribution to a

knowledge base for other teachers in the same subject.

9. Recommendations

In lesson study a small group of teachers jointly
designs, teaches, studies and refines a single class
lesson. From this exercise and experiences of others the
practice of lesson study creates multiple pathways for
improving teaching and improved students’ academic
performance. In light of this study the following
issues/concerns are suggested:

(i) To implement lesson study in schools, resource
development and key support is indispensable. Thus,
four types of resource development seem especially
important. These are:

a. Guidelines/handbooks for lesson study; resources
on Japanese models of instruction (science and
mathematics); and resources on student understanding
of specific topics. One key observation of the pilot
work on lesson study was the need for guidelines to
support discussion of lessons, observation of students,
write-up of lessons, etc. Descriptions of student
thinking in various domains (misconceptions and
strategies for building understanding) may also
play an important role in supporting data collection
on student understanding, which is a center of the
lesson study process. The handbook illuminates
both the key ideas underlying lesson study and the
practical support needed to make it succeed in any
subject area. It also provides practical resources
including schedules, data collection examples,
protocols for lesson discussion and observation,
and instructional plans for subjects for which
lesson study planned.

b. Research on the design of professional development;
lesson study experiences, including those conducted
with Japanese teachers could be as major source to
learning. Careful study and sharing of methods for
conducting lesson study work with Japanese
practitioners might enable improvement of

professional development methods.
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c. Model development, evaluation strategies are
needed that contribute to continuous improvement
of lesson study, by promoting reflection and
feeding back information to lesson study leaders
and participants so that they know in a timely
fashion what is going well and what needs to be
improved. How does lesson study improve instruction?
What sequence of activities (e.g., collegial planning,
observation of student learning, identification of
key understandings, revision of lessons) ultimately
results in instructional improvement? How is

student learning best measured?

d. In lesson study, teams document their lesson
studies so that other instructors can review and
learn from their work. Moreover, the schools need
to be equipped with important teaching aids, for
recording such as videos and audio materials, and
other essential equipments some to be shared at
CRCs.

(ii) The exercise made was in a very limited area and it
demands to observe the technology/method in more
and reasonable number of schools to assess the
strength and weaknesses. Thus, it seems necessary to
implement the lesson study in some selected woredas
of the region with close follow-up and monitoring in
order to introduce to the system of education/large
scale implementation. On top of this, it is necessary
to make preparation and train some experts to expand
and disseminate the application of lesson study in
school contexts. Overall, workshops and training on
lesson study for local educational authorities, teachers
and school leadership is essential to facilitate

implementation.
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Annex 1: List of Participants Attended Training on Lesson Study

Dates of Training o
N Name School Responsibility
Mar. 27/07 Apr.26/07
1 Kedir Tura Dalo X X Teacher
2 Abadir Genna “ X X Teacher
3 Mulugeta Mengistu “ X X Head T.
4 Fekadu Takele Giche X X Head T.
5 Taye Gurmu “ X — Teacher
6 Degefa Jango Gubasaye X X “
7 Bekelech Midhagsa “ X X “
8 Tigist Zewdie “ X X Head T.
9 Adugna Kebede Dhankaa 2 X X Head T.
10 Damirew Tulu “ X X Teacher
11 Nanno Bekele “ X X Teacher
12 Werkitu Badhaso Dhenkaka 1 X X “
13 Tilay Midhagsa “ X X “
14 Kibitu Soori “ X X “
15 Tsedala Legesse “ X X “
16 Chaniyalew Asfaw “ X X “
17 Fekadu G/Meskel “ X X Head T.
18 Tigist Zewdi.e/ « X — -
Getachew Kiflu X Supervisor

Annex 2: Grade 3 Environmental Science; Lesson Study Plan, Model Example

School:

Teachers:

1. Date and Time: Tuesday, March 27, 2007; 3rd Period (10:50-11:35 a.m.)
2. Name of the Unit: Let’s light up the miniature bulb.

3. Objectives of the Unit:

Students try to actively investigate objects around them to see if electricity can travel through them. [Interest/Desire]

Depending on an object a student chooses to connect in a circuit, the miniature bulb sometimes turns on. From this
observation, the students are able to learn there are objects that electricity can travel through and objects that electricity
cannot travel through. [Scientific thinking/decision making]

Students are able to categorize objects around them into the objects that electricity can travel through and the objects
that electricity cannot travel through using the miniature bulb tester. [Skills/Expression]

Students are able to understand that there are objects that electricity can travel through and objects that electricity
cannot travel through. They are also able to understand that those objects that electricity can travel through belong to a

group called metals. [Knowledge/Understanding]

4. Instructional Plan:
How to light up the miniature bulb-1 lesson.
Let's light up the miniature bulb-1 lesson.
Let's make a tester-2 lessons.

Objects that do not pass through electricity and the object that pass through electricity-2 lessons.
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Curriculum connections of topics related to electricity

Grade 3 Grade 4 Grade 5 Grade 6
Objective of the unit: Objective of the unit: No topics on electricity. Objective of the unit:
Explained above Investigate function of Investigate changes of the
batteries by connecting them strength of electricity when
to a miniature bulb. electricity travels through an
Develop conscious thoughts electromagnet, and
about electricity. understand the function of
How to make a series circuit electric current
and a parallel circuit. Magnetization of iron core
Utilizing a solar battery. and nature of electromagnets.
Constructing a miniature
motor that utilizes
electromagnets.

5. Objectives of this Lesson:
Students are able to categorize objects into those that electricity can travel through and objects that electricity cannot
travel through by conducting an experiment.

Students are able to understand that those objects electricity can travel through are metals.

6. Lesson Process:

Steps Learning process Things to remember for instruction Resources and preparation

7 minutes | (1) Talk about today’s learning activity. | Describe/demonstrate how to conduct an | Worksheet
Aim of this lesson experiment and confirm the process.

Let’s investigate whether or not

electricity can travel through « Provide opportunity for each individual
objects by using tester. student to conduct experiment in order | * Tester (students made them
for all students in the classroom to prior to this lesson).
10 minutes | (2) conduct the experiment participate in the learning activity. * Objects for conducting
+ Learning settings: * Support the students and check their experiment (students will
Individual, group methods by team teaching. bring them from home)

Talk about the problem that occurred

or was found during the experiment.

* By incorporating what they have
learned from the discussion with
the class, the students continue
their experiment.

* Does the miniature bulb always turn on, even when other people
try the experiment?

* Does the miniature bulb always turn on no matter how many times
you try the experiment?

8 minutes | (3) Carry out the discussion based Conduct discussion with the whole
on the results from the experiment. class using the question indicated in the
above box. If it is necessary ask the students
to recall what they learned from the
lesson entitled, let's light up the miniature
bulb. If the students found different
experimental results on the same object
they investigated, the class will discuss
the reasons why such differences occurred. | Worksheet
Walk around the classroom to observe how
students are conducting the experiment
and collect appropriate examples that
are useful for carrying out a focused
5 minutes | (4) Confirm what students are going discussion, to resolve problems that students
to study in next lesson. ran into or to highlight discoveries that
the students made.

Ask students to summarize new things
they noticed/learned from this experiment
by referring to the notes they took
during the experiment.

Suggest to the students that based on the
learning experiences gained from today's
experiment, they can deepen the
investigation by changing conditions in
future experiments.
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7. Evaluation:
Students are able to categorize the objects that electricity can travel trough and the objects that electricity cannot
travel trough.

Students can understand that the objects electricity can travel through are metals.
8. Notes for observers:

How actively are students engaged in the experiment, and how are they thinking on their own to solve the
problems/tasks?

Annex 3: Observation Checklist

Name of the School:

Name of the Teacher:

Date of Observation

Subject and Grade: Environmental Science Grade 4

Unit and Lesson:

z

Observation Question Yes No

—

Was the goal clear?

Did the supporting activities contribute effectively to achieving the goal?

Was the flow of the lesson coherent, and did it support students’ learning of the concept?

Were the problems and the materials helpful in achieving the goal of the lesson?

Did the classroom discussions help promote student understanding?

Was the content of the lesson appropriate for students’ level of understanding?

Did students apply their prior knowledge to understand the content of the lesson?

Did the teacher’s questions engage and facilitate student thinking?

O |0 [ N ||| B~ | W |

Were student ideas valued and incorporated into the lesson?

(=]

Did the lesson summary refer to student theories or ideas?

Ju—
—_

Was the lesson summary consistent with the lesson goal?

12. How could the teacher reinforce what the students learned during the lesson?

Annex 4: Lesson Study Project Schedule

N. Activities Timeframe
1 Conduct training for teachers, supervisor and school heads. March 20-30/2007
2 First observation at 4 Satellite Schools, conduct preliminary assessment using checklist. April 1-10/2007

Second observation, Lesson centered in-service training at the CRC conduct training

3 for satellite schools teachers. April 20-30/2007
4 Reporting on performance, Analysis of Data. May, June 2007
5 Write up report of the Research. June

6 Discussion and conclusion of the research. July, August 2007
7 Reflection to concerned bodies. September 2007
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Abstract : Educational activities involve students in real situations. Those situations help

them to understand importance of Mathematics. In educational activity,

students use many senses compared with the traditional method. That lets

learning outcomes more effective and continually usable in their daily life.

Activity should be planed very well to help students learn and finally archive

their task. That will increase their confidence about their ability and encourage

them to try their best at learning Mathematics.

Key Words : Educational activity, Teaching, Learning, Mathematics, classroom

1. Definitions

Education

Noun

1. The process of acquiring knowledge and understanding

2. Knowledge and understanding acquired through study
and training

3. The process of teaching, esp. at a school, college, or
university

4. The theory of teaching and learning

Teaching

As a noun

1.The act, practice, occupation, or profession of a
teacher.

2.a. Something taught.
b. A precept or doctrine. Often used in the plural

As an adjective

1.of, involving, or used for teaching: teaching
materials; teaching methods.

2.Working as a teacher or in teaching: teaching
assistants.

Activity

1.The state of being active.

2.Energetic action or movement; liveliness.

3.a. A specified pursuit in which a person partakes.

b. An educational process or procedure intended to
stimulate learning through actual experience.
4.The intensity of a radioactive source.
5.The ability to take part in a chemical reaction.
6. A physiological process: respiratory activity.
Educational activity — the activities of educating or
instructing; activities that impart knowledge or skill
Background
Many students at many countries in the world don't
like mathematics and feel that it is a boring subject.
That is related to many reasons. Some of them related to
parent’s bad experience in studying mathematics, some
of them related to the way of forming Mathematics
curriculum or text books, some of them related to the
natural of the Mathematics subject itself, and some
related to the teaching method and classroom
environment. In this paper, we deal with development of

teaching method and classroom environment.

2. Active Learning

Consequently, many faculties assert that all learning
is inherently active and that students are therefore
actively involved while listening to formal presentations

in the classroom. (Chickering and Gamson 1987), however,
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suggests that students must do more than just listen:
They must read, write, discuss, or be engaged in solving
problems. Most important is to be actively involved.
Strategies promoting active learning are defined as
instructional activities involving students in doing
things and thinking about what they are doing.

Use of active learning techniques in the classroom
is vital because of their powerful impact upon students’
learning. For example, several studies have shown that
students prefer strategies promoting active learning to
traditional lectures. Other research studies evaluating
students’ achievement have demonstrated that many
strategies promoting active learning are comparable to
lectures in promoting the mastery of content but
superior to lectures in promoting the development of

students’ skills in thinking and writing.

3. Principles of learning

(1) Learning is not necessarily an outcome of
teaching
Parsimony is essential in setting out educational
goals: Schools should pick the most important concepts
and skills to emphasize so that they can concentrate on
the quality of understanding rather than on the quantity
of information presented.
(2) What students learn is influenced by their
existing ideas

When students come to classroom, they already

have their own ideas and experiences. New ideas should
be adapted with old ideas to be accepted with them.
Otherwise their old ideas will win even if they aren't
correct.
(3) Progression in learning is usually from the
concrete to the abstract

Children can learn easily about thing that they can
touch and accusable to their senses. With experience, they
grow in their ability to understand abstract concepts.
(4) People learn to do well only what they practice

doing

When students are involved in a real learning
situation, they can acquire a lot of experiences. Through
involving them more and more in such situations, they
can learn to think critically, analyze information,
communicate scientific ideas, make logical arguments,
work as part of a team, applying problem solving
techniques and acquire other desirable skills.
(5) Effective learning by students requires feedback

Students learning go to the best side, when they
have a feedback about what they learned. That feedback
shouldn't stop at giving right answers of they mistaken
or summarizing ideas that they learned. But it would be
analytical, suggestive, and come at a time when students
are interested in it. Then students should have a chance
to reflect on the feedback they receive, to make

adjustments and to try again.

Ql:
Complete
*lmeter=............. Cm.
+ Halfameter=........ Cm.
* Quarter a meter = .......... Cm.
* 3 meters and half = ......... t o = rveerreees Cm.
2 meters and 34 Cm. = ........ F o= e, Cm.
426 cm=....... meter and....... Cm
e is used for measuring distances
Q2:
Find the length of your class?
T
!
l [¢——— Length —bl

Length of the class = .......... Meters and .......... Cm.

Fig.1. A model of an activity worksheet
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(6) Expectations affect performance

Students’ confidence about their abilities affects
their learning results. Students with positive confidence
are encourages to study hard, and when the lack of
confidence comes out, they perform poorly in their
study. That positive confidence rises up through a series
of success experiences. That leads us to, when a teacher
gives a task to be achieved, he would guide his student
till he succeeds.
(7) Effective teaching

Effective teaching should be thought of as helping
students learn, and every student encounter should be

thought of as a student’s opportunity for learning.

4. Some examples of activities at Mathematics
classrooms

(1) Example 1

Title: Length measure

Purpose: To train students about how to find out length
of something practically.

Required materials: 100 cm. rulers, 50 cm. rulers, a measure
tap, white papers, colored chalk, pencils, and
worksheets.

Steps:

1- A teacher introduces some information about units of
measuring length and the relation between them and
discusses it with his students. He should teach them
how to use a ruler or a measure as well.

2-Students should be divided into small groups of 4-6
students.

3- A group takes a measure, worksheet, a pencil, a color
chalk, and a white paper.

4-Two students use the measure to find length of their
class wall, a third student put s marks where the
measure end every time, a fourth student records their
results on the white paper.

5- When they finished measuring, they start calculation
to find the final result in meters and centimeters.

6- They discuss and analyze their results with each other
and with their teacher.

7-They get 5 minutes reflection about the whole activity
and what they notice, and then how to develop it next
time.

8-They replace each other role in their group and start
to find length of any other place inside school.

Lessons can be obtained from such activity:

* Involving students in a real educational activity

combines between what student study at schools and

their daily life. That lets mathematical concepts more
reliable in their minds. Then positive attitude towards
mathematics can be come out.

* Training children about how to behave as a member
of a team and how to respect other members in his
classroom and outside school as he understand his
need to other members to achieve a task in or outside
school.

+ Combine between intellectual and practical work.

* Through that activity, student is active and not only
listening to his teacher. He can practice, listen,
measure, write, calculate, record result, discuss
results, express his opinion to others, think and
suggest solutions to develop his work, be familiar
with problem solving strategies.

+ Two directions teaching can be achieved.

(2) Example 2

Title: Make a puzzle

Purpose: To learn through play

Use of more senses lets learning more
effective and exciting.
Required materials: match boxes, scissors, white paper,
glue, color box, a ruler.

Steps:

1- Students should be divided into pairs.

2-Put 8 match boxes beside each other.

3- Attach a white paper to one side of those boxes.

4-Use the color box to draw the picture or shape you
like on that paper.

5-Put marks at the end of each match box on the colored
paper.

6- Join those marks vertically and horizontally.

7- Use scissors to cut its parts according to those lines to
get the puzzle parts.

8-Measure length and width of that puzzle and design a
box without lid to put that puzzle in.

Fig.2. Final shape of the formed puzzle
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9-Using those parts discuss with your friend and your
teacher how to express different fractions. How to do
different operations on fractions such as addition,

subtraction, equalization

Lessons can be obtained from such activity

* It can help students to understand the real meaning of
simple fractions.

* It combines between theory and practical meaning of
addition, subtraction, and equalization of fractions.

* Students learn while playing.

* Students are very active while learning, where they
measure, fix, paste, cut, mark, and rearrange. They

use different senses.

5. Conclusions

* The more senses student uses the more effective
learning he gets.

* Educational activity involves students in a real
situation. That situation helps him to understand
importance of mathematics. That feeling guides him
to do his best in learning mathematics.

* Teaching should aim to guide children to learn how to
learn by themselves not to give them information
directly.

+ Using activity in learning Mathematics lets it more

applicable in the daily life.
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Abstract : The educational law in 2005 of Viet Nam is translated into Japanese and is also

explained a few on following 5 points in this document. 1. to strengthen the

relation between education and job, 2. to transform educational system from

overemphasis on examination and teachers to emphasis on process and learners

centered learning, 3. to transform educational administration from center

government focused to institutional responsibility, 4. trying to take realistic

attitude on educational universalisation, fee of teachers, etc., 5. encouragement

private funding and investing to educational sector.

F—U—R XM FLA, EEE BEEOR TSE WBbOEE

2005 FEHELIL, 1998 FHHEIEDHKIEEEL T,
2005 F D 10 W15 7 nE2 (200545 H5H~6
A14H) RBWTHRENLZDHDT, £iHlE, D
BEEDOEXZWRLIZDDTH 5.
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Luat Giao Duc va Cac Van Huong Dan Thi Hanh,Nha
Xuat Ban Thong Ke, 2006.
Luat Giao Duc Nam 2005 va Quy Dinh ve Xu Phat Vi
Pham Hanh Chinh Trong Linh Vuc Giao Duc,Nha Xuat
Ban Chinh Tri Quoc Gia, 2006.
<http://en.moet.gov.vn/?page=8.8 &view=5101>
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