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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of
this report are based on the information at the time of preparing the report which may differ from
current information due to the changes in the situation, changes in laws, etc. In addition, the
information and comments posted include subjective judgment of the trust corporation. Please be
noted that any actions taken by the users based on the contents of this report shall be done at user’s
own risk.

« Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use

of such information provided in this report.
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O HEEREOBIS - BFEOHNR

LT AAERIE (D%, VE) 1 1962 IV E—n BsT U, 45N % & A SrEEE
THY ., R— b I HAKKHE (2000 42T L 2022 R C =3 H) BNEFZTEZHD
ol

FHRTEREE Thea A L, EEERIID T A KKEORND LY o 2 EHEM (RPF) |
flichERER, A AT LRERRENRH D,

JUIEIE 1994 4212 Genocide & FEIEAL D NERZ #R5k L | BUARIIZ S RFEIIC © SRR I
ST 5 RKIEBEICAT L7 o H A KIEFEDIRS) 72 ) — F— 2 v 7O F BN,
2000 O EERRBE R E R T% L B a3 572 8. (77 U IO EMEEN 556
BT TWD, 2O XD 00 AKKEOBAEFMIL S < FHli S T\ 5 — T, kT
HHEOHA L H Y . WVED T NF o AR AFHEE EmtEE A LTV D,

FRFEICOWT, VENITEEETH Y EEROK 9 BIDNEERICHERE L T D, EAHH I
a—b— K, B a2 THY FHEEEY, THEM, EAM, = rF—Z2EmA LT
W5,

PNFEE & 5 HIBRAOSE D728, T 7 U DREEORFIINT THDH7r =T I2h_TH
MAFED THD &) RMEEFER - RS L7200 TR E LT, 2009 FIZEREE CfF
MT 555527 7 VABENPOLIGEICAERT L0 ), ZLOERIZE > TRAEME D Kk
Wiz N LCEAC CGRE7 7 U Z3FERY) 2B L, mWickiT2 A G5fiih, #5). o (=
X — kTR, BB . OB A R b~ mT 72 A E ORI EFRTI OB D % & 785 T
W5, £72. EACREHLAICHITEBEEOAE —RT7 v 72 HE LT2013 46 A
AL S ALRERH A 7' 22 = 27 b (Northern Corridor Integration Projects) (233N CTidk,
WEFAEDOKATERINI ASAR— "R AREE 25 A 7 VHIESERNERF A~ TH Y | i
HE SN B B E OISR I T HIERNR T v AOYEEEHE, T =T OWIEE
MEANYNLHER T A, UHEOEEI T R THEA—X DO FHRY =\ 7
HONT XA U [ % A5 SEEEIEKE OBEREHE, 7=7 O/ Ry "0 b A /3T &R T
XAV ~NETHAMANA T T A ORERGHR ERx DTy =7 FREITHH DV EHE
Tt d 5,

—J7. BRI D T 7 U ARIERREO 21X [SMART] & W) SEICREIND ICT O
ERICHY, VEICBWTHEEETH D, VU ZEE -« BEEE0LT A H%R (RDB)
I% MadeinRwanda] 4 =7 7 ¢ 75281, ENEEDOEKENEBREFBIC L HEMBE

LWB 7 — % _X—=2ZMn 5, 2000 4E2>5 2017 4200 ) GDP AR 21T 7.8%., 2017 41T 6.06%.
22022 4E3 A, arARFEMEDORO)DMENZBO b, =T, UHZ VI HE ZoVPF=T,
TNV HA—F 2 DRCIZE D 7 HEGFAAK 2 {6,700 7 N)DIEFIE & 78 o7z,
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WD WL A X > T\ D, XU RBIMIHEEFFFIX (Kigali Special Economic Zone) &% 7E L T
TEMMCICT N—2 I ExidEpk L, X, ETKE, 77 B RAEREOREA 7T, A
VA—F oy NEEE, B, RER D ARSI TS, [FHIZIE, ﬁ%ﬁ>%77)ﬁf\ tH
L PC3DHLEFE 21T > TV D POSITIVO-BGH £ (Positivo) &> DO HERDOMIE,
—RxF—AnrRKF (ICT ZOKFRE) 72 & ONEEREBBANHE R L T\ D,

B2, A= F—=Anr RFERFGET 7V IRNAVT o HFx v 7324 (CMU-Africa) O
TV ~OFEENL, WVEOES LM ARCKr =7 72 EOELEA~TH LT LEWY, T4 7
ARTDE O &7 ECUVEREN LA SN TV AEREWII T 272007 AT «
TThdD, EEIZ, vAE, r=T, ZoV=T 7 EORIFEED LEF IRFAENNE
L. ZORFEFELEDOBERITIZE 100% T, VEOHT, #17. EEEE. IBM < CISCO %
D ICT 27 EDA/ T D3N A TS, BCKICHEELTCLESTWET 7Y D
BH e, VEILEE DT DI HaRERE 2D,

Nz CRFRIE, VIEBUF 2§48 H O Kigali Innovation City 3+ D H.0 G & L CTHERE
ICT B 3O PR BIRA B D BRI R E e R AR50 TE O @ W7 iR ) 12 b R & 7tk
Fa R RIS h TV A,

HUMAN CAPITAL INNOVATION- KIGALI INNOVATION CITY - STAGE 1 (2015-2017)
DEVELOPMENT + TECHNOLOGY + FRIENDLY = KNOWLEDGE-BASED
PROGRAM INNOVATION FINANCIAL ECONOMIC GROWTH
CAPITAL
gy 4 gy r
Scalable Human Technology Innovation Growth Economic Sectors :
Capital Innovation Platform:- 1. Education;
Develog t Platf - * Pre-seed capital and 2. Health;
Platform:- + Technology mentoring; 3. Financial services;
* Pre-employment; clusters; +  Angel-Seed-Growth 4. Energy
* Post-employment * Digitally capital & mentoring; 5. BPC?; )
transforming +  Private capital market | | 6. Logistics/transport;
economic structure with skills 7. Government Services;
sectors; development; 8. Agriculture
9. Manufacturing;
10. Entertainment & -
leisure; Carﬂls_l

B 1-1 Kigali Innovation City F1E  (f{i# : RDB " —L~—2)

[SMART] 72 B¥0KTFAE, KEGEHE GRY — & — v 723848 L CREIT) 72 22T X
DIFEB L, 2 ETEIMAR L COEEBEH 2 VEAM ZEN A~ 8o, TITEES DD
Y iAfeZ £12X VW [MadeinRwandal O 7 7 > N ZfESL L7236, HEO A

ZERHK LTSI, BED & Z AIEFICHERE LT,

2O XD, A D WRENBIT TW A VEIZ, 77 Y UKD HUB RO —E] &
L CHEHBESEOFEICL hE AN TEY | VEDIRL 24 X MOEBESEO R A M2
HTW5D,

3 Personal Computer, ARENTIFEARMIZT v T Fy 7 - XY ar &1,

4 https://www.africa.engineering.cmu.edu/index.html
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JVIENT ICT SNEEA~OFEE —>0 BAE & LUIZ[EF 58 VISION 2020/50 O, £k 4 72458
T ICT fLHEEICEA L 72 BR 2D T D, 1 TH, HF R 7 # —BRITEREIR L EXH
PR O R EASEO 1 DIEST b, VEORKROI RT3 DR H R A
DEMAE—DODHEEE LTHE~D ICT E A -1E M (SMART Education) 23D 5L TE Y |
NVEZED (Ministry of Education : MINEDUC) 0% ® FH kDL D o X EEEHE

(Rwanda Basic Education Board : REB) (%, #& & 7 # —ik&&H M (Education Sector Strategic
Plan : ESSP) <° ICT in Education Policy. ICT in Education Master Plan % ® R SCEIZH - T
RIS B 2 HE D T D,

IHEESE 2 BOEINEE L. Rk 29 R VIEERIBA RS B ) HEHC VT TR &
RAIIZ 72203 B RVZHINEE - IOk -0, (HlE) AMEROIENE & 72 525 O
B BT 72 B A A E A~ O M2 SR T D, ] & SRR B O - Rk
2T 72 B A 2 ST BRI E O TN D x/VESRZERBRGHE (2017) IZBWTH, A5y
B CORFHINERE LR DR D NMARREZREE L, HEDOE M L~ 7
DTN D,

F 722019 /£ 9 H OEHEHR S TIE, RSB RELR)O AL —FNZBW\WT T 2T
b, A =3y FaeWh LTEEERBAEOLRRZMY £3, Znbid, L LARMBO A%
DBINTRNMfFE SN TOREREL L SbER A, | &, AFEZSTHITE V25
ENREINDE, RFEENBARORFEG ) TR > TR A TH 2 3 g8m I T
Do ZOAE—F TIEEIZNGO RRMIC L D2HEW I~OEVMHAICER SN TEY, H
ROHE OEAZIEH LT EHEEH OB MAxE, 5% b BRI W Io—o20FEz72
HEEZ D

JVIETCIX, WIS#0E AL SE0 (2006 4F) I & 0 Bt P RIIMEMICSE S 2y, %k
T2 XD IZBIG OGBS H0TBWE T RIBORZ FE LIcr =70~ 7 U 4 %, 7 7
U T SR E FERICEE OBEAR T E 72> TV D,

B BORIC & 21830072 BOIERICBE ORIGGB W 9, BuEd 5 IR ERITH L
THER BEH BMORRER L > THBEOHEER T ZHL Z LIRS ITBBE TE D05,
JVEZEREE 12018 Education Statistical Yearbook| (MINEDUC, 2018) % *— /\Z#iaHiE
BT 2 2 LT WIEHE ORI AR T 5 2 Lk D,

HgEs==2 (Gross Enrollment Ratio : GER) & i#fik’ 7% (Net Enroliment Ratio : NER) DB
ZORKEZ (2018 4F GER : 137.5%., NER :98.3%) b, HEROEINMERIN D, &

5 http://www.kantei.go.jp/jp/98_abe/actions/201909/24usa.html
https://www.sankei.com/politics/news/190925/p1t1909250015-n5.html
6 VEIOFEBHFEIT IYBE (9 years Basic Education) & 50N D H%EHE (Primary : P) 6 4[], HFEHF
(Secondary : 8) ®HIH 3 4] (Ordinary level) T 5723, BifE 12YBE (12years Basic Education) & L
THHITEZHE 3 FH (Advanced level) ZIN2 2B~ EBATHED HIL TN D,
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B, VIEOREEE AT 2015 4T 18.4%., 2016 4T 16.4%., 2017 4T 13.4% & mv ik
NThbH, BITBFRE 2017$ 6.7%& 72> T\ 5, ZAULHERED ESSP O HAEME (B4R
F8.7%, IRFE 6.6%) IZEHEL TV, HRAID, ZORERLBFRIILFDOIMEL
BFOFRENE W RWDFENTI Y | T 2018 4212 80.0% Th 543, [FAERIZ &+
D <y BFMERNE WD ARIAFEN TN D, BT, 2017 FHEE THRBROGKE RS,
TFHRmm < (87.0%) . %%bw&%b\ (85.5%) MWIZH D, HEFHRILTL6% L. T b Mk
® ESSP @ HEFAE (77%) IZEZEL TWRWA, FJIHEHBENOHERHEFT~DOEFTIIHB O
N N AR

WICHVEHE BT 5 WEOET RL, 2016 4E1T 65% & T3> 7223, 2018 £4£(21% 82.9%
FCESF L, EESP THEEL LT3 80.8% &M L T3,

HERZBEFRIZ OV TIT 98% (2016 2017, 2018 4F) #ilix % £ TIZ/e > TE TV B8,
HEFOBENMTREEOBEIMIBWLONWTE LT, AEKHAE & WEKOET 1:57 (2018
) L7 0 @RI TV D, ZAUE ESSP @ BAZAE 1:40 (2B TUVM RV, FIZ, i
U7 HE 252 F - 0B & RE O HER1E 1:60 (2018 4F) & FIERIZ @V IR FEWV TR |
HEMHME O FH b WEEOBINGEN TN TV RN AR S, #HEO-EK T o—K
Th b,

7 T A A K% 2016, 2017 41T 43 A, 2018 4EIT 44 N & MG R & 2 TIEZR VA3,
Zhb ESSP @ HEEME 40 (ZI1FE L TV 7RV, IIZ CEEHITH 2 EE ST 2016 4ElC
AL 2017 212 80 A, 2018 I 77 N & ArD T < | 2018 42> 2019 4RI F T P5, P6 (%JJ
HEHESFF . 6FF) 2V TNT T BT L TV AEERENL WD EEBEZ LD,
WTRICE L, 1 EAENORERIISFETHRY RERELR>TND,

FT U NSy MBI HEEL LT, 2 2 CIIIEEBUF O X HEIZ X - T REB & NESA?
NESE L TV D2EF A TH 5 Learning Achievement in Rwandan Schools (LARS) ik
REesWT 5,

LARS I% Literacy & Numeracy I[ZBI3 27 )& L LT, ZHETICEH4RIFERINTE
V. LARSI [ 2011 4512 P3 x5, LARS2 [ 2014 4(Z P2 & P5 %5, LARS3 % 2017 &2
P3. P6, S3 x5, LARS4 [T 2021 412 P3, P6. S3 KR Th o7z, MRFEN—EH L TR
WDIL, EORE2ZEHE e ENED HHEEE (MDGs X° SDGs DE =% U  JHiiE/e &) DiE

VIZHR L TWD LSOOI TV D REN TR,

LARS1 Tl District (2 2 & (30 Districts Tal 60 %) & LT 12,420 A P3 VEE N3 %f 5
Toh o725, LARS3 TIEAETH L% 60,000 A, LARS4 TiX 6,120 ADEE « AFENFHA
KT o7-, LARSL 205 4 FTORERIFLLTFDOEY Th D, KFEHETITNEBT ORI

TETHROE L LT 2017 4 F TiX Completion Rate 23 HWH VT 223, Z L LIRETT Gross Intake Rate in
P6 (GIRP6) BHIWHND LD ITheoT,

8 WVIEDNNHVEFBAL, TR & FRICADPNIZZT TN T RERHALTHWDLR, YTy
F~DOBATHED LTS

9 National Examination and School Inspection Authority : /V[EZEE TGO EZR R - ZRHEDS
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ERBE LTSI, BET 501k Numeracy DFERTH D, ERDO%IL, KFETRD
BNDFINTEL TV REHDOEIGEZ R LTV,

#& 11 ZThETOLARS DRER

LARS I: 2011 LARS II: 2014 LARS III: 2017 LARS IV: 2021
Grade Literacy Mumeracy | Literacy MNumeracy | Literacy  Numeracy | Literacy  Numeracy
P2 45,3% 32.9%
P3 63% 54% 54.9% 40.7% 10.1% 60.9%
P5 44.1% 38.3%
PG 56.4% 58.0% 38.6% 32.1%
S3 71.3% 78.8% 42 8% 41.5%

(Hi# : LARS Executive Summary Report, NESA, 2022)
LARS2~LARS4 O RIZZNZEN, LLTO#@Y TH S,

& 12 LARS2 OiER

Type of school P2 P2 P5 P5
Literacy | Numeracy | Literacy | Numeracy

All schools 45.3% 32.9% 44.1% 38.3%
All urban schools 58.2% 40.7% 67.7% 57.9%
All rural schools 43.7% 31.9% 40.9% 35.6%
Private schools (urban) 72.9% 46.7% 85.6% 75.5%
Government-aided (urban) | 50.7% 37.9% 56.4% 46.7%
Government-aided (rural) 44.8% 32.2% 39.2% 35.1%
Public (rural) 41.6% 31.2% 44.1% 36.3%

(Hi8h - ESSP 2018/19-2023/24)

#F 1-3 LARS3 DR

Grade Subject Total 2017 Boys 2017 Girls 2017
P3 Kinyarwanda 54.4% 52.2% 56.4%
P3 Maths 40.7% 40.3% 41.3%
P6 English Literacy 56.4 % 59.8 % 53.2%
P6 Maths 59.0 % 63.7 % 54.5 %
S3 English 71.3% 77.6 % 65.3 %
S3 Maths 78.8 % 81.8 % 75.9 %

({18t : DIFD Annual Review; Learning for All 2018)



& 1-4 LARSA DRER

Grade Subject Total 2021 Boys 2021 Girls 2021

P3 Kinyarwanda'® - - -

P3 English 10.1% 12.6% 7.6%
P3 Maths 60.9% 63.0% 59.0%
P6 English 38.6 % 40.8 % 36.3 %
P6 Maths 32.1% 33.1% 31.2%
S3 English 42.8 % 52.8 % 32.7%
S3 Maths 415 % 47.3% 35.8%
S3 Science 43.4 % 50.2 % 36.7%

(H{Hf . LARS Executive Summary Report, NESA, 2022)

NS RERITIEARMNC AN AL EFNLFRRDOEHE TH D720, AN FROHRTIE I OfE
KRN ERTRIS D25, RO D 74T Numeracy 23RO B D FNITEL TN D

DIE, EOF1A~1-4 288D L, 3E~6FH L WIFRTHD, BRMICLTFEIV LS
T ORFEN, 15 LV EZERCF T N W T EBID R RBZ GO TN D, FANL &
INSEDFEZODWTIEE K « W20, ZOENE LW Z L3 BBIc#E< Z2vy, 2011 4
D5 2021 HE DRV (AR DHERB LLE)IC DV Tk, ZORICH Y 2 T AET<° COVID
L DA £ FIEE~DA X7 FORERHRFERDH 5720 | RSN K&
KEIpoTWDp Y, HMZR EITEE LU,

LARS LI#MZ %, 2018 4£{Z BLF (Building Learning Foundations) 7% REB & 3:(ZRijH##)%

B (P1~P3) EXIGE LI L S0P it &2 Foli LT D, R, FFHETRD 5
NDFINTEL TV IREIT, P3 OXFRITEEK 1,700 ADWN, HET 21%, 4575 T 16%
Tholz, HETxtg & L7=NAEIL reading numbers, comparing numbers, addition and
subtraction, multiplication and division, algebra problems, and word problems T& -~ 7=,

LLED#EY | LARS RoAMOF SIFRAEIZ I T EhE T IESCTHl A IEISEN D H © —HEIC
BUETE RV, EORERICIBWTHEEICEIT 257 R OBZE RS | FIIS % OFH
BT MEPR D LR FFICBN TR VEATH 5,

#4525, ESSP THEIZHH LTV D HUEFIEIX, Lo Literacy & Numeracy D5/

(P3 & P6) . HLP6{EFEFH (GIRP6, [HFFCTIET ) 1, HAZHE (NetIntake RateinP1 :
NIRP1) 12, REESR BFR, #EPERTHD,

0 =y LU ZORBRITIE N S TWBH, HEATREZR S 7 STy,
U BRI 5T OFARIZIEE L TV D REE D, %@%E 2V D REAREERDO N DR D E S
2 gEE 1L P ICARFERTAELEERERD, ARXFEHTAEZTNE ANDIHT 2845,
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Z LT, &0 EEBAME THLHEEIILENOHAEOEICESEZY TS &, ERTO—K
FHBEFEOEEBY; ThHDHBE, DEV R¥E ITHDEWVWR D, EEOHEBY; TONE
BoF VFET KEBIICHEEOT U M7y b EHEEBERIHIEET D,

o HREICERT L HEERRER, BE O, WEOTFHE, HERM, 26
72 Ekk A BRGS0, ZAb0#EE ICT IEHICL > TIEEL TV I 9 L LT
ZON, ICT SEE% Bis 4 VEORMA R H#Th 5,

ESSP2013-2018 (MINEDUC) 2\ T, #IHEEE OFd% & FE OMmIC ICT ZH%)
TR L, BB OESEICER Y T Z & 2 ELAICET T D, BE~ICT ZEHA L, ZED
BEOE SMART 721%2 (ICT Z AV 7= Interactive 7> Student-centered 72 #%3£) % FEhE4 %
2T, WEOFHBEEZLEL LS EEDTEY, VEIZZOFEHIH > T SMART
Classroom 31 (ICT in Education Policy, 2016) #ZB4a L. #FIH 7K ~D PC & T ICT 1
WOBEEHED TN D, L, TOFTH 2008 40> B HIELLARITIAT L TV D0
HIEF FZ OLPC (One Laptop Per Child) 7' 7°5 A% PC OEAGANEIL, ¥ PC Dz
~OIERAPEATE LT, 5 GHER) 220 bHtHZE2Z T 2R NIcH 5, ZOED K
KD—20F, BEEHEICL D VEROR M EMEO T T, BHHEIE#E (REBJ&E. OLPC
Y EAE, PCEAMHYSE ., HE~O ICT HHEM Y E | BHBEE) ~DAf ¥ B2 —dRI
D, REIEATELE|RE LT Y ORI BDRERBERO—D>TH 5 &bt
T hNT, T Y ARIETE, B LCWD PC OFEA~DOTE IO CIRENTH Y |
SMART Classroom T Hf57 & 9 R TOERITIZRA DR H 5,

RETERCE a7 ) Lk, HEMRADMEIINZ, BE L REIZE > TOHE
EMELEETHY . VEDOKRD D 27 7%, ICT in Education Master Plan (MINEDUC,
2015) K OMEH! @ ICT in Education Policy T# . TllInteractive (fHA.1%) 7%>> Student-centered

(REHL) BREERPZEBCELa0T0Y ] ThHERENTWS, Lo, BUko
BURIFIAN— RETICRY | RIE=—X &2 07 Yo% - EATEATE LT, 2
D EITHIBOAEHEIC L EELKITL TV,

NEOBETEHE~O ICT IEAIE, BRREE2 T YW udEmix#g L <. 2
FVEYEES 2T Y B ONEEEZRE L oo b Bk a T o O T
BAERR L TWDERICH D, L, BURIRENERTE 2 a7 R an Lok
IZd Y AR fRRTE A RLHE TV,

Fo, BEIYTIX REOHE ] OENEERO—2L2oTEY, BECHEICLDIZE
LA T, B ORESEILARTH L7 Chalk and Talk (BE & DEEFH O A) 233
MTHDZEPMRESN, ICT ZiEH L7z SMART iR~ DRI RIZHER TE TR
W, EF AL BERY COREDOEE ZFEODT 52 EEAE 2 5 BB OREREIL
ZOHEDOX—T7 7 7 X —ThV, BRERUGENROBND,

BT, 2016 FEOHEN U X2 7 2BGETZED TWDVETIE, FiV Y a7 4

(Competence-Based Curriculum : CBC) 1Z{h > 72 HEBISGIZH T 5 ICT {IHEHIZOWTOHE



WHEAZ FEfi L T D, L L7225, CBC HEMMED ICT IEHICET 53— FTi&, PC D
WIHREI 72N (B DL CEIRO A7 E) < Office, Scratch®% 2 TV DDA T,
BROREIIERT 5207 V200 TUIAR b OB RIN TR, ZD72H | K2
ICT {E~OEKEN2MELZ TE TE LT BHENRET ICT ZiEMT 2ok LT
TN > TR, CBC RFBHRIEONE L S L, EERICED =T YD
BI%&IX, CBC #HEWHEDEMIN | & ZFDHEERELZRHET H1-DICHLEBHETH D,

Frio, WVIEID BT RHEAHAN R AMERIZEI LTI, JICA & (ICA ERIARAE ¢
72— s E-L T &) RoVIEASCE (ESSP2013-2018, National Education for All 2015
review) 205, BEOFEBGEEORE L SEOBEMENFRR S LTI Y | 2017 FITKHHE
NHEEEBOEEEY — ¥ —HEE203EIZB VT, STEM (Science, Technology, Engineering
and Mathematics) ZHE L% i T 5,

BT, OB FHIRRR B ICEM T2 E#RECH Y hoaTRETLH D, FIT,
H EFHORHE Th D72, ARFAETHERBELESG L 2TEFPER ERDmICEH ST L
0 BENRTERNWD LITIRECHED—HE L5, DF 0, VEDBIETAMERK
Wi, BEOEREF I EGICEREE W, MEBEOREBEUENFETH D,

by, WEIR ICT ZiEH L72BEOUWELED TWDH R, A= 7 Y ORI
MA MRy 7 L0 BEMHME, ZHEFEE, WEOFEE~ICT IEANRENICEE T,
HIETHEOERE~EN > T RWRIICH D, FHCEE TH 2 0EHE OFKIC oW
TIE, BREoikd b5,

@ FXEWEOEERHE, BUR QIRBERETe) B L UERE
7)  VISION 2020

2000 fEITHRIE, 2012 LFICHGT SN RBIERBIETH Y . 2020 42 F TOBEOK Lok BAL
XETHD, ARENEE PITRRE~DOFREEZ BIZRIC, HiSRAR % (knowledge-based
economy) ~DFAT (Transformation) ZH KDER L L TWD, ZD7ZHD 6 DDOFED 1>
& LT AERBIFE DT OFEDRBEP /RSN TEY | iy BpENRIEESE & L TR,
T /Y= ICT DFREIZEL SN TS,

BE LTS E2 X2 DA RBOX—LEMNT O, BEBLATLATHD 9 Fii
FHEHE (OYBE) % 12 FHIEMHE S A7 & (12YBE) ~fGifid 5 Z L0, HE OGN
BICEANRYTOHNATWD, £lo, PHEHE LEFHE BT LRS, ICT, = v=71Y
T OEBEI DB STV D,

1) VISION 2050
VISION 2050 i%. &2 VISION 2020 # 5| k< EMEF BIETH 5,
P97z Aosgin, AN H AR —7 A (Demographic Dividend) #7552, 5 AFEZFHE L TV

13 https://scratch.mit.edu/



%o BAOEIE, ARB% (Human Development) ->F U AFJE AR (Human Capital
Development) CTH VY, ZONEDOHRAIOHE L, EE o - REERA~O TR T 7 & A
(Universal access to high quality health care) , IFE D 5 WEE ~DEEH) 7 7 &£ A (Universal
access to high quality education) . F&IZEWEFELEDOT=DDOF# ), Llr->Tn b,
AREZEICEET 550 LTUTFOED
1 AHOFE . Af#BI% (Human Development)
o HEDEmWHE~DEEHIT 7 & A] ODNE
- TG FER OHE (market-driven education) Tt
- BEFRTEE 0 O SEAE OBk (GF 4 RPEEFEMVDO A T L 25 T)
* 2050 4F- £ TITHE AT OB 100% AL
- HEREHE T, 2035 AR E TS E AL, WEHA L T E ORI & TdeE
BB, BTOLT X NITAF V& AEFEM AR GERIC R E S 58N 244 5
- BHHE R T STEM HHE ML, 2035 F £ TIZT 7 U I OB EHLEREZ B8
- TVET T, 50 =— X2 IR 2, FRCME~OYERT 7 B AZHRA L E <
- GrE 19E L & ER AR S S O 7= | Digital Literacy % 2524 C 2035 4% T2k
- W Ot RYGE, TR O
o [EWAEFEMEDTZO DIl 1) DN
-ICT, B, MZET V=T DO —=0 ), avta—F—7nrII07 XUFy
—F ¥ B NVETERM SN EH R F~ VT X ORBREEGTHEA D,
*KIC, K%, BEVRRARZ —/UE, HIBBENOREOFRERETI ST, ZhETDOLY
VAITHEMFE AN L TV, 2050 4FF T2 ZOMMITHiET 5725 5,
- TVET & @EHE L. SVIE & BRI Db ot FERET 272D 0P L 2D,
VT UHDERIZ, HECLo O HLWT AT o TER L, FEATRER ) A7 Z B |
KB FO, HHET 2720 0mE N 2R>Z E RSN 5,

M, ORI T O LB TH D,

2 KH O 1549 ) & #A (Competitiveness and Integration) |

3ARBORE IMEORIEDT-HDEZ (Agriculture for wealth creation) |

4 KB O THiHi b & 4£F& (Urbanization and Agglomeration) |

5 KB OFETFAEM & 671 & i 2. 7= [E 52 #%E8 (Accountable and Capable State Institutions) |

Key considerations for success (P.19) T, i ~DOEZEFEIE L L TRFEFAOME ., EAC
THORMYIARIZER SN TND, I, v 7 veffFEo LHEBIICBET 2 TlE, GDP AL
FEBOHIEIX 2035 - F T 12%, 2036~2050 FFE T 10%E LTW5, Z O HEEERIC, 2~k
BE, RIEEE, BEOWEENLIEL S, BE ERE~OREERPEE TH D LFLS

4 - - iE, B AREESSG (BIR) 1ZICT NRERNEHFHOEESEMGLE STV,
9



TS AT, AER (HE) BEICBIT DR EO/m IOV THEFA I TV 5,

F 72, VISION 2050 OArERfIF & LT TFO#@Y S Tnb, (P.24)

“ VISION 2050 (X5 AL OBAFEHEIIALE L, 4% FEIC NST 2MERR S D, NST & 56
LT, %t&7 % — Strategic Plan 2’ fRE N5,

RBIZE & HE LT, VISION 2050 |3/ 7Y v DK TH LI RREZERL TS &
L. 2O BHEEXHERSROEINC X oEERHEIC Lo GERTE L LI TN D, k¥ s
P—ERETORMAZHC L, B LOEBEN A2 MRE L, ANR—F 2 &I/
DLW FIENFHEMRR SN, ABICOWCEHSEEMA~ L AETL LRI T
%,

HEICBT 5 BAEE (ECD : No.8~11, #HE : No.12~20) [ZLLFDEY THh D,

% 1-5 VISION 2050 {Z31F 5 BiEE

Bl AR A A R 2035 4 2050 4=
L ATECE OIS FH 24.6% (2019) 99% 99%
S3 "C® Numeracy & Literacy D% /) | Numeracy 99% 99%
EERYEE 2K : 78.8%
F:: 81.8%
7 75.9%
Literacy
21K 78.8%
T 71.3%
7N : 77.6%
(2017)
HEEHE ~OHEFH 72.2% (2019) 94.30% 97%
TVET #E5:2 33.6% (2019) 60% 60%
R AR 4.4 6.9 10.9
STEM BEZH D AR 21K 36.9% 44.26% 50%
B 42.6%
M 29.9%
T DRI R 2R : 56.8% 77.48% 80.18%
BYE 1 59.0%
B 54.5%
HFFEBAFE ~D X H GDP 0.66% (2016) 1.50% 3.00%
FEE PR FE R T B3 DT ZE RIS | K 1 23.0% 38.30% 52.00%
BIfR 3 5 RFHE DR B 22.0%
7 26.7%
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7)  National Strategy for Transformation -1

2017 H-IZ5R € & FU7- National Strategy for Transformation -1 (NST1) X, ZivE TOHHIRE
R E I C b 2 VIEBUM 7 4F5HHIE (Seven-Year Government Programme, 2010 42) & &
IR BB SC 2 (Poverty Reduction Strategy Paper : PRSP) % 5| & fik < th#AG+H T v . 2017
NS 2024 ED T HEMZ RS L LT VERAIO NST Tih 5, VISION 2020/50 & 5% 7 &
— 7T R BBk LB AT IS S B,

AETIE, FIZINETORBHEIELRIE LN S, HEICOWTIEINEHRTE & TEHE
BT DETREEFLROM G A AFICEZEL TWRWI L&, FEHTHITTWD,

AZE(X SDGs (Sustainable Development Goals : £5f5¢ Al HE72 BA%E BA%) D EERL D 7= D D LG
ThHO., B, s, INANF o RAOEEL IAFEEL LTS, EBAEFHITAZERESHE ik
RAEZR EHHE BRFRIEE» O REBET ET) OF L DM, HEOFHBSGE, —i
B R RIEDILTE, ETEA 7 T OB, 6L DL EN, RSO, SFREER &
(ZED | AEWH T GDP N— A DRFMERVE 9.1% 2 HIEE LT\ D, 20O ISR
eI D NTZHE OFITIE, ABE ERBEICBTL2HEOUENRE TN TV,

HEICOWT, TTRFLEOETIL, EMBFROMBE K & FED 7= OEEEIZ DN
THEMNEM SN TR Y | BB ORI OREICHE ORIENE R ST\ 5,
SEEDOHTIE, ECOANEDOHST-HELRMET L5242 5 DOEZEHHOHO 1 5
IR EL TV D, AFRICBEET L E LT, TMPEREE DT 7 & AkE T 2024 4F
(2t (NER) 45%% AARIC, FAEHE MR & W L CERT 52 & T, SfE& R0k
WNEYEEL, WIFEHBEUBROTFOEZRET 2 ENERSNTND, MZ T, CBC O%FE
Jiti. SMART Classroom, ICT B25% il OHLFRIC L 5 ICT &6 M U728z & E oz on
THEAEINTWD, BIZ, REEL-VVIIEITDH STEM HEOREL, FITEHEIZBT
5RO, BE L C SDMS (School Data Management System) 7, {Ri#E#H & o
ERELFETON TS,

FELE L TOHBIZOWTL, RS, MRS ~OBITODIZHE OBEN 1
DODF—LEINTEY, TR DHEEDOEEEDOR B ICT ITkD 4/ _X— 3 072
Ll ko T, WEREEEOEEEDON LA LT AEMTICH D,

x) SMART Rwanda Master Plan

2015 4RI E S 7= 32 72 National ICT Strategy and Plan NICI 1V (2015-2020)12 & 72 %
EHEED ICT HHETH 5,

NICI i, Phase | % 2000-2005 4 (FIZBUERCIEOE ) . 11 28 2006-2010 4F (Fi2A 7
ZHAE) |« 128 2011-2015 4F (FEICH R EVEH) LfeE . 1l TIXOLPC 7'r 7' J LD Ei)
RESNTEY, N TEHICT DHICER SN TWVWD, IVIZHZHARTEFEL, ZNETO
FEICHD & | VISION 2020 (Z351F 5 TRk AR s ~ D47 (Transformation) o 28
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X D% E AL T, VERLICT B - — v 2o OLEO ICT Hub {k) <°ICT
B DA ORI & AEEM O A BEAICRREN TV D,

ZOEDIZ T OOENHTEINTEY . £OH|Z SMART Education (32 ICT ZI1FH L
THERRT 0T L) NEENS, SMART Education O EHICSE2BEFE L LT SMART
ICT Capability (ICT BH#EE /) NFidh, [EdRE FEHOEZ @O L7 — L& LTICT
EHEIFNERTHZ L) #FHBO—DIZED, TDDOFERE L OVEEE=—XIC

Bolt#BMa Ty ORBEENRTE SN TWD,

A7)  Education Sector Strategic Plan

VISION 2020 &iThR & 612, Z DEZE VISION ~EF 7= #HE ' 7 X —I281) 5 5 DMFE/D
FHEZFL LIS SCE Ch Y . BE RV ¥ —IBiT 5 MitETH 5,

2013 4 Education Sector Strategic Plan (ESSP) 2013/14-2017/18 Tl¥. #HHEIIthERE L
BB~ DOFE ENLEAT T B AL, FERDOEZF IR O 72 O\ HIN & ik 2 & AT 72 e
PEDEWAM ZEHT D720, 12YBE ~DOBATEHBEOELEL EREHE LT 5,

FFIT—LE LTREINTWD 390, 1)ACCESS : ZHE 7 7 & ADiki#E, 2) QUALITY :

A LAl E S, 3)RELEVANCE @ 7B i OERICAG > T BEOm@IL, ThodH, &
WHEBEPE CiX. Literacy GLRERYFRTHEZI) & Numeracy (GERERIECFHET)) ICESZHT
HZ eI TV D,

ORI 2019 4E > ESSP 2018/19-2023/24 T ¥ (BEH D NSTLIZHESWTHIRE I LTV 5,
FEARBNZITSED ESSP Z 5| R E 2203 b | KAENEERT 287272V E D 58 L LT, 2035 4
FTCICTEELOFFEENTEICAS E W FiZRT#H ™ BT nTW5, 0 HE
TE AT VERDE U BRE (BT, Rk, RE) 2ES LT 2SR ) ik
L. MBI EHEIC BT A 2 L ROV 0 — LT ClE A - L Th b, Zhic
Ho T, 9 ODOMIEHEENFEENTRY, ZHEDOHE (output) dER STEM HE OfEHEN S
E T, 4 2BICICT IEHORENRTLIN TN D,

PO EEIL, WVEOHSRFERBICE L2 FEOE R EThHY | Fhm kEicmz T
KEEEE (P1~S3) OEERIMENOUE L FEN TS, TOfEL LT, P3, P6, S3 T
@ Literacy & Numeracy ™77, NIRP1, NIRS1, B2 B4FEH, GIRP6, GIRS3, %
B (WEHENOPTEHE) FIEA L THEEEAREL TS, ZABNEKRT L1, VvE
HEY 7 X —CTHEBIICE A TODES T, EIEER TOANFE L | EHHE &2 B ECR
FRUETTLHZ L (FHEONELFEOUE) | £ LT Literacy & Numeracy T/i S5 5
WS OFRETH S, Literacy & Numeracy ([ZOWTiE, HRCRTHIISEHE TOMILIZ OV
TEEINTND,

MMz T4 >BOERFHIZEEND ICT 2OV TE, HBEOELEDTZDIZ, £2TOH
BLAUZBW TR L FH O FIZ ICT Z2IEAT2LVWHINETHD, ZORIZENT
I%. CBC il L7= 775, #HETICT 2> -2 B R EE2 LT 57201213, BHIcH
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B ICT #7158k & ICT HMEIZE R SN TEY | ICT I &> THETLOREN S HET
D ORFEANEET HZMBEERBRONTWD, T, RO ICT 1 > 7 7 ORAREE
DREPEIZONTHELIN TV D,
ZORBEDTDOIEEFIHOZE E LT, LTO 3 mMRTLEIN TN D,
- RV, R TVET (EREEFNM) . mSEE OMisk 231 %5 SMART Classroom D#
- ICT ZAif o 7o R tpe D igft.
C FUB AT Y DS LI
FED3HEMN, FRCARFEELBEHT IO THY | HROBEKEO - DI EHEHE BT
HTVHNaAT Y ORFEEEIET S 2 ENFESN, WTLTH Y T4 VHE., BmRHEE
OLIZBT 5 Z ERFEES TV 5,

%) ICT in Education Policy

2016 £F{Z MINEDUC |2 & 0 SRE SNT=ARBUR T EHE, EICTHEE~D ICT HAIZ DWW TR
INTW5D,

VISION 2020 @ H#534#E2EE ORHaI 21X, ICT Z Fls & L7 BHRE T oA & R F A3
DRI OEEERZ L L TIRIAONTEY . HESHICOWTHEKRTH DL, ZOBUKL
BT S DHE~D ICT EAJEH %, [SMART Education] & FEA TV 5,

ESSP IZE L ENHHBEOEREICE S ZH T, ICT OIFHXSRE L TTVE L a T
VEIERA LR L EOEom E, BE - AEOFEoe=42 ) 7 LiHEL, #HE Ok
FRALEED BRI ZRNFICE R I TV D,

Fo, ICTEA - FHEMIC L o CTFEF (HE - A% ICEFIEs&EHELT (21
AR L) 2 AL LTEY, TONEEZHRINES, BBEEREES), ala=br—v
a VRedl. W@k Ll LT s,

ARBUR T #TIEHIZ, 2008 05 5 L TW A HIEHEMIT O OLPC 7'1 7 7 AT b fil
NTW5, OLPC 71 7' Z A%, 2016 4£7>5 SMART Classroom 7' 12 7T A~ LA L, #)
5181 D OLPC 71 775 LDkt & 48611 0 PC =% 2 ke L. == 2 F DY & FEBE D
BRE~OIEAZEZEHE L LTED D Z ENFEINTND, ZHUIS LT, REB IZZivE
THA L T& 72 XO (OLPC 3#%) DOfmkida 24— F L TWD,

SMART Classroom 7' 7'Z 5O F /28O FIZiE, #A U ¥= 72 (CBC) IZin- 7k
B LEEOT VA a T U VBRENG TN, T Y X2 T ACRA D X OB gt
DDA BT T 4 TREBREEZEBT HONVEENOa T oY OB EZFT L TN D,

%) ICT in Education Master Plan

2015 4£{Z MINEDUC {2 &V ERk &4 7=, SMART Education O FEHZHE I OW TR Sz
XETH D, B4, SMART Education Technology Plan 2015-2020 T V. Seikd> SMART
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Rwanda Master Plan 2015-2020, ESSP. Draft ICT in Education Policy'® @ HFESEEIZIN > 7=
KThb,

AFEZ, ICT ZBE~SEAN - FNERT 22 LT, FEED 21 A XL 28545 2
EEHEL T, 2F0IZERPZ SMART Education (2 OW TR L TE Y, HEDOREIH
FIZOWTIRICTIZ L 5 FEETLOREEKROIZOOHBELRF—THD LI TV D,
AFETIZHHET SMART Classroom O B&fF L L TRIOBY /RSN TEY . HEIIZTTrY
= B — LB —PRE S AERERICE L B ZNZNOPCE AV TREZITV,
FOEMLFET =207 77 RTEHINL TV OSBRI TV 5D,

W The Smart Classroom
o e
U CMS/LMS “
4 mmoftcroa “ e -J|
INTERACTIVE SCHOOL
K(wunmm SERVER
R4 TEACHER PC ’

= =1 =
— a <"°‘ — (" 7}
= g o e -
O =
e, R —
L AR B
e = L e ,"‘\
o = - Nr1T1 I’ ¥
— [ || <4
: =0 |11 s
P ‘E‘-I ARE
- S o =

1-2 SMART Classroom ({84 : ICT in Education Master Plan)

Z)  Competence-based Curriculum Framework

2016 FEMNBNRRBA SN U % = 7 5T 5H Competence-based Curriculum (CBC) @
Pt T b, REIMES T, FREOY I AAARREI N,

BAEHE TR T % CBC OfifTBEREI 3 Befiy (3 4F[H]) L72-> TV, 2016 ££(C P1, P4,
S1. S4, 2017 #lZ P2, P5, S2, S5, 2018 42 P3, P6, S3. S6 & 72> Tu 516,

ARFETIE, VISION 2020 %D EA7 HAESC 21 ikl 7' v — S A2 D A = — X2 » Tv

15 Draft 1% 2015 4RICTF(E,
16 P |3 Primary OWs T V) BFITHEHE OFFE LT L, S 13 Secondary DWsTH V| HFITHF5HH

DHAEEZE®RT D,
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EARD H AN ORENCREE (BB | iz ElconTHF—a BT AOMEZ IR L,

BHE, BHE. i, #ERESICO W THIBlZTR L T\ 5,

B DB E D 585 TlE, F—a L B U ADOBF D250 Numeracy 2%
FHEEM S OEEE BN E LTERSNL TV,

T2, ERHEHTHBEOEA2RmDHI2DIC ICT 2FEHAT 52 ENED LI, BfRiEICS
WCHICT ZIERT 2 2 & T, FHERLORERK, I, A 25077 4 78Rk
NIRRT S 2 ESFREN TV D,

THIZE SN T T AANFEEREI N, HRENMERSND, KFETIE, PL 225 P5 O
CBC O HEHF FEZ AT L THH L. IM EFERROBMALIZIEN LTz,

)  OLPC ZmF X

OLPC 711 7' LI, 2008 40> B A HE O
BEx B AR OREEGE L WED T
Literacy Bk % % —57 v MIAZ— b LTEH
EThHY | BIEROEA & O THENHME & E
LCWb, K71 77 ARSI % 0% T
fE (PA~PB) DIHMNRIG L Tp o TS, BUEIXERSYRIIC P2, P3 T
HEFH STV D,

OLPC 7’1 7' I CHlAG S AL HHEKIT XO & FEIEAL, LINUX % OS IZRf ok (R5E)
THY, F7SLEDOHER Y U — 2R E o, Tl 100 RV PC & S bk
Th 20, WVENZANEO - VENTHEAT 256 O —BAMif1% 200 RUEE L7 >T
W5,

2008 FEI DI E 7K 7 1 7' F A%, Bk ICT in Education Master Plan (2L 0 . XO F)
OB & AR OE AR A IS, FAlE FHOY 7 N TREZFERML TN D
FRET I E THATOTE & % O IR 2 OMIRZFAA LTy, W5 TR % 4t
BT HI8E LTRUAT ST XO OFFSELRAAZ — b L, 2019 EOFHER S TILZ OB
ThoTo, FHARFSTIL 275,000 HLLE% 1,600 FKLL EA~FAT Lz & D Z & TV EZ P4~
P6 @ Science Element Technology (SET) BIH CTHIEHIND Z &IZR> T 5,

XO ZERT 5720121, FF4KB REB @O OLPC e=v "L T 7T 4 _X— 3 a—
Rz HEAFLTXO ZEHTLILERDD, 77T 4X—L g a— & OLPC 2=y
DAL 7R USB 77 v a XAE Y —ITHM L TARA~HIANT 1 BEICFEE CRE)
SH5, ZORAMNIEND & XO BEHATEZRWEERRE Z L1 b | FEFEIC 2018 4 3
AZxX TV THRNOFREZFHNTBE, EET7 77 4 _X—=2a vy SNTHRH > TWDLFRBD 5
ZEEMERLTWD,

OLPC (B4 2 # BMFEIL, SETIHH % & L CHREIC 850 #%2LL L CHIiE T D, SET

17 REB OLPC Y E 05 OFE X H Y ,
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FEIZP2OPIICHEET A Ny 7 3B XO #IEHTHZ & Lb7-H, 2E E OLPC
7' 7T AOKGITATHINERE b B 0IRICR> T D,

FREOE Y FEARCRE ORI IIFREN H U NS BN TSR TH DB, oy
ThHHArT UV ONWTUIRENEAT 2700 a 7 oV iR TETE LT, iHE
tH XO DWNF Lo T2 o THMRRNEFICE E > T D, 2F V| Jeibowd b #E7H
BT Y OARLENR FLFR v 7 L7210 SMART Classroom THfET#%¥ETo ICT F
TEHSPHEMHE TR > TRy,

% 72 REB O TlX, 2020 475 #7212 OLPC THIAR 3 2 #1413, Positivo ¢ WISE SF20
Wb EDZ L THDH, REB N THAZEZR LI=L 2 A, 1A 245 KL, OS IE Sugar, RAM
4GB, Storage: 128GB. Display: 11.6 inch, CPU: Gemini Lake N4000 T& ¥ . PEREIZLARTL D
M ELTWD, Zavg 2020 12, XO DSEAR AV TV R WA~ R % ZE M 1,500
BEAGTE & BER LT,

) EFAE Ly UEM

JVIEEUF L, HiIJ7BEFR D72 912 Integrated Development Programme (IDP) model villages & I
TN L FELHEL TV D,

2009 (2 MINALOC (Ministry of Local Government) 7%, EDPRS (2 IAHIJEERS) o HiZ
FERR D 7= 2N L 72 B3R National Human Settlement Policy 235 Cd 0 | 249]1% imidugudu
EVIOBMEBURE LTHLILTU

IN& XA %< IDP (32010 4£72 5 2013 4E £ T 34 M e/~ my ML L TR~
— R L., £\ T30 DEHEEYE HOEFALEL YY) RBLENTE, ZOROREYIORI%
HiX 1% 3 5T, Musanze, Kayonza, Rwamagana T ¥ . UNDP ([E#BA3&E1HE) . UNIDO

(|E 3 T 3EPH S BHE) | UNICEF, FAO (JEH AR R 3ERT) | WRP (EDEHE R AkEsTE) |
RSTF (Rural Settlement Task Force) /MINALOC, ILO ([EFE578)FRS) . Imbuto Foundation %
MIETEL TN D,

Z ORI, R, LFEFE, A A0 AHEIEEE, T T B K, E,
@t@@%%\ﬁﬁﬁﬁ\ﬁﬁﬁ\Vﬁv~yayﬁy&~\ﬁv~/ﬂﬁx\EVXX?
VH—EEatEEREMTHDLH, —BI I ~FEETL, Yl MZEko T FEAE
T2 72D OUEFR RIS WASTEENC L D JF (B OGS Rt SN 5, 2T k- T,
HHIMCOEEMESND L OICFHE STV D

NVEBUFILZ, BHIO 3K TORINFRFITIESINT 0 HIKA~FEZILRL TS, Zh
LT 1T 4 A7 MILIETFTAE Ly PO L 7220 | #i7 ORHGEIIBE T 0 J5E) /)
LlpoTWA,

I HAEE, VEMEGLABRTHDH T A 4 BAVIZ, ATAKRKEERETALE LY VR
IS 2 H D

2018 4E 7 H 4 AT, I H A KFHEIZTEF L E L v D 1> Th% Muhanga 35 L. 1K
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A& mTOETVE Ly VORERE I L7, 2 213 25 OFEERX &5 FRiEE ik,
12YEB O ETFR, et (R . ZEFR—AREEN TN D,

2019 /£ 7 H 3 HIC, A HAKRFEHEIZFA Y X THIOET /LE L v Nyarugenge O
Karama (&7 /LA 27 —/L GSKigali BMiET %) ~HHEROT-DDFMEIT-o72, ZZDJF
EXRERFICIE, 827 7 (KW 10EM) AL TS, Z 2Tk, FEHDO T /~N— |k,
PR, BRFRIEE MR, il o7 7 Ok, R, SR, ZEfEEHOBRMEX.
TV =T R) OERNPEENTND,

2020 45 7 H 4 HIZIZ. COVID DT Tl - 71-78., FEIHMKD—>TH 5 GS Tabagwe
MLET % Tabagwe DET/LE Ly P& B H A KESFHM L, KBS iEMN e S iz
GS Tabagwe ~DHREZ HATOILIC, FRIZMAEHT THLH 2O REITBINL TE L THRE BT
bILTWero 7253, SMART Classroom DR F-Z2HZE L= L 5 Th 5,

JVIEBUFIL, IDP & H5BASE DG HI 70 kg & LT, EDPRS (B, NST) DOEERKIZMIT T
HED TS, VISION 2020 THEEE T4, wIKTH 70%DHGIEEH (FiTA UV A7V
—VEER) il LR AR ESE IRV MADO T EETHLH D,

@ FEEBEOXNRSETIZHIT D ODA EXDEHSHT KO K —D 44T
7) SHQS Fuv=7 k

JCA Hiffit /17 m =27 b DVEFRAN— 2 OB EHME OHIFEAL - B OUGE 3z )
(SHQS) (%, 201741 A5 20194 12 A E T3 M7 ey =7 FTHY | KNIHEZE
WU CHEICKIT D CBCICADW e ERKEZ Mt T 22 LA HMO—D2 & LTHEMmIN
oo REEF—T77 RARA P =L SHQS ITBWNTH EH LAY LT,

BIHIZERS IZBE LT SIQS & DIFMAHLZ M1 TV, SIQS A X K (Open DAY : ZABA#E
EWTE) ~AFEORIRNEROBEEZHHLTH Do 2 £, AFEOEKIEE (IM
TR A L721%3%¥) % SIQS Yuv=7 MRFRICAZLTHE bWV axr v ad b 9%
DIEEEIT-> T2,

4) ICTA/)R—VgrzayARTrlk7ad=7

JICAHIH 7 ey =2 F ICTA / R—=Yvaroav AT A#k7ay =27 b (ICT
B m) 13, 2017 EBEN LK 2 EMO T e Y= R THY . ICT B2 Z—I2BiF 5ENA
L OBEAF B OB O BAGRE D3h0 - BHBRMICER D A5 VAT Ak a B & L CEE
Iz,

MBI DOBIHZEL OERIT, ICT £H7'v & Q@D AIREMEIZ OV T ICA VY » X FHFHN D
fHHARHE S, TICTXEE ) DB COEEZEZBN I, ERICEHS T HICE T, Zon
[E B 3413 TSAKURA Group Ltd. ] &9 #1418, 5t REB k& (SIIQS 7t CP) T IJICA
FEHIWHERSRE (BMHE KPR FBHELBET) TH Y., Rulindo FiOREITE (2019 4

18 REFEORELETHD &< b4 (SAKURA-SHAKK.) & IE#ERE4R,
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RF Tl 7 U i Nyarugenge HiX. D% B TR 2 55 TV /o) @ Antoine FiMRFE 2556,
X0V I/ e BT A2 TV D, EIZFRANT O ICT B ogee 2 L ¥
BaiT-o TRV, [FBRE & LT Gabriel & (MAFHRAKFHERT (KIC) TELBREAZE
TLEABE A =77 4 7ImEAET, RERE~OFEL A & —ikiE, 5L REBIKET
BiE1X Rwanda Coding Academy #0E) 723 —Hf{ERE L T 72, SAKURA Group Ltd. & [ X813
BOEIZHRZR T, BEEELOSBZEOE VR ARBIZOWTHa#z Ak L T\ 2 &
Lirot, 7B, [FfEADHIZ KEZA Education Future Lab (KEFL) & 72 -7z,

Fo, ICT HT B OEMT 2019 4 1L HIZHAR~SVEO AR — T v IR LT
itz I F—VZRERENSIM L, O’panda &\ ) HE B OHMAE L HS L7Z, BP
Efi e LT, A% bAFEZROWEICO W TR Z T 5,

) /INERBBORPIEE /ML =7 b

JVIETHEME S 4172 JICA OB /1FETH Y 201942 H TR TLTWD,

NPO VU o X D#E %4 2 %% (Think about Education in Rwanda : TER) 223 H1ls & 72 D) |
JVE NGO @ ADESOC % CP & LT, 4V i I v aiX/Ne oG HE DfFE )
mEZHBE L7 ey =7 N THDLH, EIZ, RIEANDEE T 5 Umuco mwiza Academy (7
LF g 2y 4 —PFE) BN THXF Iy aiXORBHE 2 E£D THHEE £l L, 75 %
R DOBHZE ., BHEMTR72 &4 FE M L T & 72, [ Umuco mwiza Academy [IASEE 3 D FE3iE
HERLTH Y | EEEDOFN LIz 2016 FRIHELFAETHL M 7y METHo T,

ARFEFENTIE NPO BHEOKEE~ U — /LA XIRERARE L HREE21T-oTE0, FH
NPO MEDIRFEMK TRICHEECTHILRRE EO X IR T 20N EHBE L TWHH T,
IM 206 LT REBR T ICT 2 I AN i 8L Th Y | BEEB ORET) Z1n
L HMIIE, FREMIEOEMIC 015D 2 LD, FEEEE - KT <, BEERIR 2 1R
b3 258 Th 5,

xT) BLF B Z A

Building Learning Foundations (BLF) &= 27 224 %, DFID (Department for International
Development) ., British Council 2% MINEDUC <° REB & 3L1Z, 2017 46 A 75 2021 4 3 A
FTETELTEMINTEY ., PLD P3 OXFERA L BAR B 25812, EICFRH
BoOWEEICEY %5 B oMotz B E Lic 7 ey =2 N ThoDH, BLF IVEOE
VAR - HEEERS (AR —ZDBE T BEEF LI Ao X VHH) Zhl
ALTWD,

CIE TOIMZEG T\ T EEMFE A 21T > TR Y | AFHHED REB & DO MM &4,

19 https://www.01booster.com/events/218
20 17550 NPO  http://www.rwanda-npo.org/
2L http://buildinglearningfoundations.rw/
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XTH BLF OB MEEZHNTWD, BHEIZHINE TEH D200, BARMREEICIT R A
TS, BLF OFMAG L TW A EMIZIATF LIERFEATH D,

#)  ACEITLMS #fFeE

ACEITLMS (African Centre of Excellence for Innovation Teaching & Learning Mathematics &
Science) 2213 WB ({5481 T) ORBIT K - TRIL S, VY & X ESLRFHE 75 (URCE)
WIZAEZBENTERY , 77 U WRZE SR L U BEERZEE OS2 B L O 5t 4
WL THEOREIbZ BRy L LICilE - e 21T 5 ARFRE Ch 5, /S— hF—& L
T RFRE Y =T AU =T M7 7V, AXVAR, OHE, T VEOKR
P4 R, REB X° AIMS (African Institute for Mathematics and Sciences) 2% & i T
Do

2016 AFITHRBMEENFM L= RIHMEAE COBREIZEH Lz ACEITLMS 1%, R
IM (ZHRVBIL AR L, ASZERIAAIC ACEITLMS BIFTEND IM % W72 EER 72 i 3 05
BEIZDOWT, WB O TFREAIEM LI LFIFEEREO MR DWW T2 sz, AFELD
BIfRA JICA AR Y HITHERE L7z BT ARF3E L ITBIE L 2 W ER2 I W TIREMR T
2019 4 6 112 ACEITLMS & DIL[FEMFFEICEI T 5 3 £E[# D MOU Z i L 7=,

F1)  HRASBITICLZHEEF S uv=7 b

WB 23V EBUR & 325 L. MINEDUC E#ED FTHEish T\no 7 my =2  TRwanda
Quiality Basic Education for Human Capital Development Project] (QBE) %, 2019 47 HIZ WB
THRBINAZ— LTV, M5 FHT, TRIZ 2/ NV Th D, ABEEE A4
2, ZHEORRNSE, RE - AEOBETFROUE, FOOUWENERANTH L, KX r Y
=7 N CHHOBERER 72 EOIEBINED b Tn 5,

QBE L ARFEDOBEMEOH DX, 7 ar R —x 0 b 1.2 FEHE ORMFREIBA%
D&, BT arR—xr b L4 B EREROIE (ICTIEM) oM Ths,
HrlZ 1.4 Dxt5: & LT, TTC (Teacher Training College) DT < (ZAZET 5 16 D45 L URCE
WD 1 HODNE GEITHD) 23510 1y MRIZETF BTV, Project Office i MINEDUC
& REB NIZENNLTER Y BIRE L IFRASHAZIT > T2,

2022 -8 AIZIE QBE ~DEMAE NI E U | 4% b FHEITHTR I -> Okt L T <k
T ThDHA,

22 https://aceitlms.ur.ac.rw/ 7>>C REB [ UR Remera & ¥ > /X APNITERE LT3, 2017 4£2RIC
URCE Ol & & H AN Rukara & ¥ > /S A~BHZ LT 5,

BT 7Y HICAEEEL, 77V O STEM #HEMLZ BAYE L7ZHIA, https:/aims.ac.rw/

24 New Times (2022 4= 8 H 17 H) https://www.newtimes.co.rw/article/387/news/finance/rwanda-world-bank-
ink-129m-education-deal ?fbclid=IwAR3KrK1p3jCONMeCL4alHjVNxSNTLaZbrY g6 EQoEhVEniJrUIqOkNMD-
71E
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¥) PRISM

JCA Hifil h 7' v ¥ = 7 FICT 216 H L7e W)EEER 7O odGE 7' v ¥ = 7 b | (Project
to Strengthen Primary School Mathematics and Science with the Use of ICT : PRISM) 1%, 2021 4F
9H1HMNG 202648 A 31 HEMIM & L CHEMmMINTND,

WIHF BB BRSO AN (BERER OBA% &7 ¥ 2 Ak, BE O B O~ ICT i
METNARZEDE K, 78 - i T osE iR bic L 2 R E B O 8 o, i) 2@ LT,
TTC 72 b ONZJERIAZIZ I 2 IR - A OBERFHm o7 oie )@z Bfad 7 'e
VxJZ FTHY, A7 rY=7 MZEBIT D IMOIERIZOWTIEAZRRFDED NS Z &
Lo TnA,

(2) ¥k - EiEZ K585 - BIFOBE

AREHEICBT H2RERMIT, RECELHE LENTHRET 2 HBIEEEM Y 7 U =
T I NEPTTFEET 2EBOBE] K 1,500 KD 95 6 VIEYIEHE 14F~5 4 (PL
~P5) O% 1Hot, A5l a7 Y ZBHEA (L LIGEE F= v LT U HEEICERR L
7= Interactive Mathematics (IM) 25 O FEFERR (IM FEFERR) TH 5,

KREEEZRTIM iR A RIS, BECEIC R ARBBICAWS IM 2T 508, =
N IMAVEABERE T2, IMAVEAEERIL. IM RO = 7 Y Z <K 400 =
VT CHERR S AL, PL~P6 & xtg & LI VIEWISEEE W IGEH ORI TH B, 15, REB
(CESFETHS IMEIEMR (651 T>72Y) ZERIMIIVERZEBIRICOVTI(E. BRFTADI. CP
HERS (CHREIRHIL AL,

130 e e, e 4 o R >
Cick the Worgle Which piciures look the same?

; R
) 2 %@ %
[erS same- @

1-3 IMERDOETF

%5 X GkPar% SAKURA SANSU Interactive Mathematics, ASSCCIXEEARMIZ [IM] 13 IM SEFERAFE L. IM
FIER 1 5L 2 B b0 95, (AL, DT TELLMERHDZEAITIE, IMEER 1 5
g, IM EFFRR 2 54 L SeHT 2,
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# 1-6 @BEHLOPE

Eayir Interactive Mathematics (IM) ZZRERR
Ay T OS : 1 FH¥(A > A h—AA)/LINUX (LINUX b CEi< ik 7o
(fER) T4 TN e A F—T 2 — AL LT Sugar MEDILTUV D), Windows
2 5t (v =777 7HA) /Windows, Mac, Linux [E7>
B X = VU X (1, 20 3F4) 0GE (1,2,3,4,5 44)
RGP IR L, 2, 3. 4, SHEA
P4 X G OMB (1 54%)
BeiE : WEH=1FEH 1027y, Aitstarsry
BER=FRINZ., ¥ I\ ARTHERE.
LMS?® (Sofiis 2R - i FR I/ B e
e (154%) : REH=9MB
HEMH=17MB
A A M= USBAMBAE Y —F 723 — =Xy m—F
F=H— 1 1024x768 LA F, FKoREA 16bit(32000 )L |
SSHE HARD/NERATFFEORTFH 28 L. Mok L7 B EE8s

V7 =T [FELRERTFLZET 5RMORE] £ 1,500 K%

o, VEEIHEERE T ICEME L2 TH S,

- AARORHHE ORRET V4 b

- FEoREE (FER)., FEm (L8 OX7 &z iR
CEENES . F—R— FEMERE

C SRR T = A=y a v EEN TRA D] LIZBMREE Ol
- Interactive/> D V2 E H1.0» (Student-centered) 72¥%3EERH (e-Lesson)
R (A

AT T AT bRE (15H)

- LMS Z 5k LAGEEEE - V7~ OFEFIRIE BEAS T HE

i o i AR B A
e A e

AL

CRBERGLOK L o7 [T NE R TRERT D HREORE) 13,
WA THM7eycs b 28BS S EMITOBIGHENIC L 55
KAGEH Y 7 NS O REBI BPURB SN R CL 7
14 FEOREIFEH Y 7 Lol T, IRE2ENHEOFR % L
. BEOC O AT,

% Learning Management System : “ZEEFH T 2T L
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[P ELREPTREERET 2REOBEE) (X, BN EEREE (R
EMEFT) ~EBERATEL Y 7 b THY, HiT, BEICK DN
MY 7 hE L THERRTRE, MR E O B 28 5 — ki 7e
ik 7 FR° e-Learning LI RE Be s,

RN JICA LV R L THEM L7 2016 SR LREIC L D &
Y LEOHEENHE TN SN TWEEEEM T Vi, 75
TRER, HA REOERE IR LIZEY 2T Lo d RTHY
TV AT A MEREDOHEEOFEGIEEELMBIT 5D TH-
Too BE~OIEREND JTIEH, BELHEONFIZE ST 1
LSRN TF 2T 2E5BORIE] O XD ICHRANTHR R
ATEDH0TIERLS, ZOET [FELRERFTRE2ETHHEK
D] (BN D D,
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Z O, HE/EIZIX DP (Development Partner) 23&ZE 7= LMS R &-0H 0 . VEOD
Rt & LTI LMS 23ELSL LIRS LTV D, wnmemswexm%%ﬁ HIHMTE
Tl MRt LTEL L D2 LMS ZAMEANZ AT L Z LIFHEH LW e W O fmIl B o7z, £
DI, RFFED LMS [THHHEIL T +— DAL, REPITIEHTE, ﬁa@ﬁ% Nz fiE s
£ D 7/ B LMS A8 A Lz, LMS (356 11 FIBIHEEh R R E 2 < B@ L, MiffsSh
TR A BF D 2 ENEREE LT,

1-2 IM EFFROBETZRET S

BiES) 218 U T CBC MEMLO BB H R HE L ) F R TFESAT LT, I ARITEHON
K (FHIT) B, BRETIEEDLIICHAOND Z LR TNDDONEMR LT, Zh
ZIRITHREREDN D REB ~HRETTORE LTV, REB (5, REB B U ¥ = 7 ABH%
F) L OWEOMR, EIEFROB LA LI TOME Y IRE LT,
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R 3-3 EIEXMSRHET

FAE | Topic (HoL) Unit (/NHLIT)

P1 | Number and calculation 0~100 (7) 025 99 £ T, FHArEE,
(& FHRE 0~100) bewge, A, N

P2 | Number and calculation 0~500 (2) 0725 500 £ TOE, iAEX,
(B L FHE 0~500) bede, NERE, DURTES

P3 | Number and calculation 0~2000 (4) 7,8,9 DHTHE, EIVHE
(F LFHHE 0~2000)

P4 | Positive and negative integers (2) En%, Ao, JEE,
(IFE & B OEEH) BB o HEEE

P5 | Addition and Subtraction of integers (2) A% E AW T-EE oA
(EAOEHKORE LR L5 &)

(TERL @ $RFAE3)

CBC KONV T RAIC KD & B OREK (1 L A2 40 43) 1%, PL~P3 (Lower Primary) :
6 =~ (=2404y,/#) . P4~P6 (Upper Primary) : i 7 =~ (=2804y i) THY.
AT (PL~P3) 22D %M1 (PA~P6) (2722 & RIROEELRIIE D B0, BEuRELOE
BNER DL IS5 TND,

IM JERERR TR~ 2 Hotld, Bl FELBEREONEND, LIT DOm0 ORGEHEBE 2
THRE LT,

P1, P2 : #L7- LA - OXHOFEFENDH LA

2016 FFRIH LA CLERIEFARZ Ko T2BR, OFE TIE, B 20 282 TH 2T
LEZ DFEPED SN TV, (Y OBEEEZ S 57212037210+ 20 - 30... & 10 %
FLEVELTERDEZZ BHADMOHAENEM L TORNI LRG0 oTe, ZILNHE
BEICH M ENTEY, PL TiE50~100 £ TODBRERTITTIT X—VHELLT
W5, F. P2 TIHEOENSZELEDONTWER, BENHEREZELZEDLTREL WD
W, RICEFEEZADLFENTE 20,

PLTH P2 CH LA - OXHETEHEEZAL T, ZOHORTETorEEX, Thir 0K
ATCEZEH LTV D, BELREROEEDOFE PR Ll L, ZOHIEH> 2 L%
REB ~2Z&R L, REB Lk L CIRE L 2572, IMETHRTIZ 10 DFE L FEV | fLHD, #£
ARV IR LFEH TED LI ICEEL TWD,

P3: it (7D, 8DE: 90 OEFhLHTEEA
2016 FERMALFAE TT A M &2FTo72BS, X8 DFHBE T T DDo%x 8flEX, ZNEx 17 H
B2 TEZEZEIRENZTIEAETH T2, T2, BAD L D BRILILOEZ TN 72N &
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b, MEIZEZD2EH LIV, VMETIZ, BRODEHIICZP2 TE LD TIILEFSD TR
<, PLT2DE, P2 T3~6DE, P3TTI~9DEEFEL TS, LIoFTH- &b
LWDOMRT DB, 8 DEETHY | PIILZDHILE IM EFERTH O Z & % REB ~EE L.
REB &1k L CIRIE L 72572, IM ERERCIXRIRSE 22 LT, MNTEOEKROE, &
ANTEDLLIICEEL TV D,

P4, P5 : ALK& HRH

2016 AERMAALIRA COVEICIENT LB, B2 CHIEIC Y 72 o T D H ARSI %
B¥/n5, [CBC TPAMMBLADEEHZ D Z LIThoLHBELRENTND] & )
D TOHDEA~DFHNDOFENMEZ Bz, EBRIZ REB 226 b BMIBE OFENLRE W
LRV ADEOE T AR S Z L & REB ~EL L. REB & Wi L TIRIE & 7o 72,
IM SEEERR CIXEEAR BICN—%2 LT, TNEHEIETEZ 5L 91, EOHORNIHLAD
BOWEZHREANFRD LD ICREL TV,

1-3  IM EFERROBHE LI N ERIFREZNET D

BUHIZER ORI W T, BUHPROMLBEIFROINE LT > 1o, FERNRE LRI L, =
{2 SMART Classroom Okt PEA STV D ICT M OTERR, A % —F v MREED
AR e & DTS RINEEIT > 72,

FRERT G DN R IE Positivo & XO DRfi J5 D PC 7MEANF R TH D Z & ZRER L.
XOIZDOWTIIHITHANN—2 9 0 OS N—V a3 VOfEREIT > 7,

FROA U H— Ry ML, FRERE CHREAME IR < EHTE 7228, e 2K
NHRL o720 | MR EEEENELS o720 TR B - 7223, FEFEEE) A K% [H
EFHIFE TR T,

X AVEROFROR Yy N =V BBEEZRE LIZE ZA, 4 v F—Fy MalfgdED—
Bil& LT 'RV 3.85Mbps, Y 2.31Mbps) &9 ADSL FREDEE (H ARDOWIEHE
BIZH1T 5 10 4FRTOAEHER) 70l ) 28I L7z, BT v v NEOFIRA LT AT ¢
T EFAT S LT LS, BUE S TO REB H A k OIEANRILRCER NE N Z 5 LIz A
T4 T EHBCFHL T RWZ 2B ETEL, A Z—xy MEFIHLEEREEZIT
IZIEFS R L~V TH Y | FEIHEBIZ 8 LT IM KO LMS O FICIZRIE W 2 & 23R
Iz,

1-4  IM SEFERRZ fERR T 5
REB & O Wik CHIAERIRF o2 RE L. ZEHM windows (Z(Z Positivo) K& ONEEH XO
MHFIC, IM EFRR 1 S22 B LTz, ZHUEA v A b= FITH 5, 1 SR CTOIEERE TR

% Bl JICA M5 718%  (JICA Volunteers : JV)
3 2018 FEDMEM TH V. 2022 FEITIL TV 8 Mbps Riifs £ TSN TV,
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%%iz TNA ZADN—= 3 WO GRS IT, 22O LMS 3 TV H A AT

—HERKMTEDL 2T T T UFRICERE L, LA T U MRS W EIE % i
LC. AT IM FERERR 2 B4 2 52 L7, IM FERERR 2 B4%13 2022 4= 6 A (25 L 7= &
B OFEIHEETH D LMS KRR EH LT\ 5,

IM 3R 1 SRR DI O—H L, LLTORDIBY &po>Tns,
OEE—Inbr 7 AL (IDIFAE) | QA ==2——T Grade (“#4) & Course
(o) Z®IRT 5,

@FYRER—T DY T H D K DI, iAo 3FEOR L T [Hfig) (FAanm
BT A 2) . HE) GREOSALVTAay) | THEEFcy 7] (EORET A
) ITRX=TERYVFEX L ENTE D,

SO —UHRRIL, LT Oy

Fﬁﬁj@i%@ﬁmﬁ%kﬁﬁﬁﬁ%ﬁﬁx%wﬁ7:fwvay%%kﬁm%%é
. BICHBENREICHZ HBEICHN S,

M ClX, ZOHGTOMBEMEN T v Z Ak x EHES, 7oA 2t e
MTED,

(PR T = > 7 ] TlE, [HE] O L) ICHEMEN R~ L S22z, T
@D XD ICIEMT 2 LHEHE FOY~—27 PiktalcL b b, 10 HEfE CEMT S5 LT
[Congratulations ! | & HE[AICRRIND, P TCREME Ro2GA1E, BELMEND
RDEL ERDN, THETES LZER EFRIIEADRE TREND L IR THED,
EZEF T BFENTZONRD DA 5> T D,

BEICHTL2HEBEICE 5T, THBRETF = v 7] OYIE, EOIME ST HRRC
HRITE DFERD D,

B2 P1~P3 CiE MHfR] RXR—UARZ o DOIEICH D [ENKR] R¥ U THRFEFRREF =+
N UHGERREY VR D ENTE D,

Z O EAERCHEREIL, windows I XO AL EILTH 5,
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SAKURA SANSU

Interactive Mathematics
for Rwanda

& STUDENT ID

START

Grade

Course

Graded

SAKURA SANSU

Interactive Mathematics
for Rwanda

2. The inverse of an integer

3. The inverse property of an integer
4. Distance between two integers

5. Comparing integers
6. Arrange the numbers in ascending order
7. Arrange the numbers in descending order

OEH—v B =i
« BB 248 1 2
4 5
-229
KA
N
o
o]
&5 * 9
@BHfig— @EET = » 7 <=

B 3-1 IMEFRLIBEORZ ) —rvavhl

(TERK : 1R FA3E)

101
111

131
141

171
181
191

( 1. Ni iyihe mibare ibura(Kuva kuri 1 kugera kuri 500)

103 106 107
115 116

122
133 134

137

143 146

154 155
162 163
172 173

157

183 186 187
194 195 196 197

100 ’ 330 480 500

(2]

138

158

178

L

109

129

149

159

169

179

199

110

130
140
150

180
190

Q)n «8

W R

NEXT

B 3-2 IMEERLIEEDORI ) —vay b2

38

(TERK : 1RFRARFE)




1R A EREOR R Z B £ A L IM FZRERR 2 SIS B S B 78GR RIE, TROM@Y TH D,

& 34 IMEIFR 1 BEPD 2 BHE~DERKER

1 | XO O NR— 3 LT
0S "— 3 Uk

JVIETEE A STV D XO IZiE 4 DD—2 3 238(1.0,
1.5, 1.75. 4) BFEL, EARWIZZEDNN—T 9 LU
TOS Th D Sugar IZHNN—T 3 UIMFET 5,

IM D XRPHEZRFE A HERIT 1.5 & 40 TH Y, 0S £ 0.96
Ukths,

[H = g VIR TH 5 XO1.0 (0OS 13 0.84) (Zidxdin A
RARETH H DS, upgrade 52 & THICHRETH D Z
EBERTE TV D,

XO01.75 1. OS D /N— g ZRIBEIZ 2V IM D3E)
L72WNWZ EMRERTE TV D, AR Tl GS Kacyiru 11
& GS Tabagwe THEH S TERY | /WVENTEAM ST
W5 XO DFTH 20%LL LD =T Th D20, HIGH
VB, F7-, XOL.5 TH 0S BIHN—Y 5 > OFEAAF]
—FRNTHIRELTWD Z ERHERIN TV D,
FROEBZESADRAEL>TH 5 HTHED X0 & —
BTOT v 77 L— R 2 OI3HFEN TN =), 0S
DN—2 g A SIVTITEHFEE T2 LMS 12
TNVEALANCTT =R EEND T =T 770 WRIZ8RA
T5HZ LI LT,

2 | PC~DA A h—)LFE

AEOFEFETIE 1 BEICUSB 77 v 2 AT Y —TA
VA= NVEToTDN, BIETH 1 BIC3 pREAEL
2o FRUIBBEL, A VA M—ABITEIARLS V=TT
TP ETDHZ LT PC ~DOEHAEBIRNATZ D &
INZlp Tz,

3 | Y7 hEDIR

BGCIREDFNZHET 55T, wEE B oEIE
Y7 NMIIMA Tz,

EER) Z< ORENPEOKTIZZ L, £, THE
TR LAETERE DL ZEZHML T W RE S HZ -
TOTHTERNO Y 7 MR LETORLEFEZ2RL
7o ZHUCED, DT AENHZDE, BRLAEDHEZS

¥ MAOEIARZ THETICESNE Ry hOKTA—T 3 VBERTE 5,
(R MEL : Verl.0). (31# : Ver.1.5), (71# : Ver.1.75). (41 : Ver4), REB ® OLPC === I X%
L BT TIEVer 1S BIKI35% LR b %< bRV DI Verd T20%LLT,
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ZEEOMNDB IO LT,
7+7+7+74+7+7+7+7

7x8="

(P3 course 1 Multiplication (count in sevens) i & ¥)

e

(TERL : 1RFAE3E)

FREDIZ 3D BIEE)
2-1 IM EFERDOFERBRIG TOIFERICET ANV N Ty 7EE2ERT 5

IM WHE D E Rt R X OVFEFERE R A BEIC, N BT w7 ERDBEFED T 7 2 fF
% L7z,

ARENE X FE 72, COVID OEIZEDEH LT REB 75 IM & - 7= %D FAREE O /ERL -
FELOBEHZZ T2 Z LIZBE LTV 5, T UTC, 2020 4F 4 H 2> 5 [RIEh O e &
TERRZATVN, £ 1 RO RAREE 2 58k S W23, = 0 RAB)E 2 5, BHOLEN IM
T YRS A UND T2 RARENH 2 2 AR5epk L7229, [FEEIL, REB A0 e-Learning Youtube
site*l2H Ty e — RE i, fERRIICTER STV 5,

3 YouTube 3 YouTube

LR =
8
RS ¥, - k 43 :
[—=—1 - ===} ==l=
e —_—
e =
m .

f}? L~ 2

REB | P5 | Mathematics | Unit 2: Addition and Subtraction of integers | Lesson 8: Inverse of Numbers REB | P4 | Mathematics | Unit 2: Positive and Negative Integers| Lesson 6: Distance between integers

2,649 views Mar 30,2021 Type: Video 1,545 views Mar 30,2021 Type: Vi

B 3-3 REB e-Learning site ® IM BjE

2-2  IM EFERRIEAHEDRH, NEZRFTT 5

ARFETHEm L IMBHE (31 7y M) 1E. CP 2D D /10BN A 15 C i S 7z,
CP 22 b FERERA~D AR Z — DT L WHESG T D42, Communication officer DJRIE. ICT
in Education # & ONFRROFRFAC L HHENT T,

39 https://youtu.be/pR30ggBNeyU

40 P4 : https://www.youtube.com/watch?v=dBzwsq7Ei7c&t=23s
PS5 : https://www.youtube.com/watch?v=Z0BSUCxjX18&t=272s
41 https://www.youtube.com/channel/UCCSm2s9wZC8B611SIslsUWg/videos
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F 1, 5210 IMUHEITIREREMNG 24 LB NI X > TEES Nz, oF
ENRITIRBEFEN THaE S 41, 2016 FFRIHMEFHED BC (77— v ) BNZEM L7
NEZHEET 250 LT, Tit2-30#bh & LT,

%38 IMBHELIKE T, A%O AN REEZZE L T, HMEATEICLD IMifEE
i L7z, IMIZ X D22 ROFHGNEZ RS 72 011%, VERICERIICHHE % £t ¢ &
HNMDOERRITIARF R TH Y | B AN EEOPHE X, 2 TCOWHENRFZ a7 & LTHE
RIICHIER S EfiTE 5 2 L RS-,

2-3 EFRDOHBIZ, IM EERIEAPHE (Sf ey MR) 2B L7 4 — KA
v 7 &5
LFoO@EY, HlmsnzdXTo IMIHEEZE T LT,

£ 3-5 IMBHEDEERE

51 [\ IM B

B 201943 H 16, 17 H (2 HFH)
P REB VU & = 5 ABIFMRN KR — L
P LR 3 R

(A1) GS Kicukiro : P2 %[5

(B1) GS Kimironko I : P4, P5 %%

(A3) Umuco mwiza : P2. P4, PS5 x[&

HHE#E | 54 (N GSKimironko IT @ 1 441 1 H HKJ#)

(NER) GS Kicukiro : 1 4. GS Kimironko II : 2 4. Umuco mwiza : 2 4
¥ 1 HH (8:00~15:30) : ZhIH 4 4

ARFEOWE, IM OBEEL, Pre-test DAE R, IM EiEOBMES L, B
FCHIREAT . M FERERR 2 SRR I fil > TA D, IM FERERR & fif o 7o 2 265 T E{E
i, IM SERIERR 2 i o 7o 2 36 (Mlicro-teaching)

2 HH (8:00~15:00) : BN 5 4

1 HHOEE, SEEHEEO TEMR. IM FEIER % - /- Bz £, M
SRR & fF o 7o 3E (Micro-teaching) & 7 4 — K3 w 7

Z DAt - REB 7’ REB /A3 Twitter (2542 L 7=,
75 2 [A] IM AfffE

I 1 2019454, 5H (2 HIA

B REB 71 U % = 7 ABASEHN AR — 1

PIES FERERTGAZ 2 K

42 https://twitter.com/REBRwanda/status/1106857195369566208
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(A2) GS Nduba : P3 x4
(A3) Umuco mwiza : P3 X%

REHE |34
(W) GS Nduba : 2 44, Umuco mwiza : 1 £

¥ 1 HH (8:00~15:30) : BN 3 4
AREEOWE, IM OBEEL, Pre-test DFE T, IM EIEROEIETT 1L, B
FRHIREA . IM FEFEAR 2 SZERIZfil > TA D IM FERERR & i - 7o 26T EiE
A, IM EFERR & A o 72 B 3 (Micro-teaching)
2 HH (8:00~15:00) : 2N 3 4
1 A HOEE, FEEHEHO TEMRS, IM FEIER 2 - 72 B S, M
FERER Zfd o 7o B2 2E - (Mlicro-teaching) & 7 4 — R/8w 7

Z DAt « ICT in Education i @i Dr. Christine 2MRELIZEHIL T,

% 3 [[] IM AHE

53] 20198 A 1. 2 H (2 HI#)
e ) REB 71 U % = 7 ABHFEIHN A — /1
PIES FERERFBAL 2 1
(A1) GS Kicukiro : P1 %42
(A3) Umuco mwiza : P1 %4
ME#E | 34 (N GS Kicukiro @ 1 44 1T KJ)
(NFR) GS Kicukiro : 1 4. Umuco mwiza : 2 %
N 1 HH (8:00~15:30) : Z2hN#& 24
AREFEEORHEE, IM O, IM EiEROBRIES L, BRI, IM
FEREIR A R il > TH 5 | IM FERER & A > 7o G TR, IM IR 2
i o 72 #f#% 3% (Micro-teaching) . FFEHEEN O T E MR
2 HH (8:00~14:00) : 2/ 24
1 HHOEE ., IM FERER A £ > 7o AR 52 36 el . IM SRR 2 6 - 7o A
% (Micro-teaching) & 7 4 — K/3w 7
Z DAt « 2O BN I L DHHERMG & IR0 7,

« GS Kicukiro D KJE&E X, B H 7+ —17,

5 4 [A] IM WHE

B 202041 H 18, 19 H (2 HFH)
il REB 77 VU % = F AN A —L
PIE FEREX SR 4 1%

(A2) GSNduba : P2, P3 %%
(B2) GSKacyirull : P4, P5 x4
(B3) GSKigali : P4, P5 %%
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(A4) APAPER : P2, P3, P4, P5 xI%

HRHE

10 41
(PNER)
GS Nduba : 2 4, GSKacyirull : 244, GSKigali : 24, APAPER : 4 4

1 HH (8:00~15:30)

ARFEEOHEE, IM OB, IM EEROBIER L, FREEG, M
FERER Z FEER Al TAH 2 | IM FERERRZ A - 7R ZER T ERL., IM FERER Z
fif > 7-FBERZ 2 (Micro-teaching) . FEFEHEh O T T HERE

2 HH (8:00~14:00)

1 A HOEE ., IM FEFEUZ L - 7B E M i . IM FEFERR & - 7o B
% (Micro-teaching) &7 4 — R/Xw 7

Z DAl

- BLHUE N 51 X D 0HE,
« ACEITLMS 75 BC FHilZ M) T 3 A3 A 7 — =L LTS
- GS Kigali (%, WRIEIFEZFERF D LMS % - 72 FAHEE) O 6 8244

5 5] IM BFHE

53] 202042 H 2, 3 H (2 HI#)
%iEr GS Tabagwe %
PIES FEREAZ 112
(B3) GS Tabagwe : P4, P5 x4
MHEHE |54 FHE 24T, KE, DoS, Hifi#)
N 1 HA (12:30~16:30)
AREFEEORHEE, IM O, IM EiEROBRIES L, BRI, M
FEREIR A R il > TH 5 | IM FERER & A > 7o G TR, IM IR 2
i o 72 ff#% % (Micro-teaching) . FEFEHEEN O T E MR
2 HH (8:30~15:00) : 2 24
1 HHOEE ., IM FERER A £ > 7o AR 52 36 el . IM SRR 2 6 - 7o A
% (Micro-teaching) & 7 4 — K/3w 7
Z DAl - R DFEMRAYIZ SN
AZEENR LN
% 6 [ IM&LMS WHE
I 1 2021 £ 11 H 2, 3 0 (2 HfH)
S GS Kigali
PIES FEREAL 142
(B4) GSKigali : P4, P5 xf%
KEHE |34 FHE241TMZ. ICT #HE)
N 1 HH (14:00~16:30)
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2 HH (14:00~16:30)

IM BHEZ BRI 1 EZ5E L CWO D HEDNXI R TH 572720, LMS OEEE Lk
IO\ THHME 2 Ehii

%7 BIIMBHE (AT 1)

AR 202241 H 29, 30 H (2 HFH)
AT GS Kicukiro
*f 5 FEFEAZ 1 B2

(A1) GS Kicukiro : P1 %f%¢
(A4) APAPER : P1 %f%:
KBRHE |44 FE3ILITNA, BAE)
HNE 1 HH (8:00~15:30)
ARFEEOHMEME, IM OME, IM RO %, ERTHE, IM
FERERR & BRI i > TAH D | IM EFERR A > 7o 2345 EERL, IM FE5ER %
i o 7o R ¥ (Micro-teaching) . FERFEE BN O T E MR
2HH (8:00~15:30)
1 HEHOEE ., IM EFER A - 7o e 36 B . IM SEGERU A fif - 7o e
% (Micro-teaching) &7 4 — R/ Xv 7
Z Dl - Tl A T X B AHME E i
CREEENT, BANLF U TA U TE=HX Y T BN
+ ICT in Education #E D% Dr. Christine 234> 7 A » CHE LT,

(TERK : $RER3E)

IM BHETIX, IM ERERR A A © 7o 5226500 & B D0 i, 7 4 — K23 27 (Micro-
teaching |2 & DIREMIEA X A V) BERaryT oY binoTl,

FRFEFHERF IR, IM FSEERIC N TIRER 2B X TV LB HOM T, HIiZ IM Offf
WHEFELES TWDEDORTRL, [EIHZDDOBEMMN] &0 BRI VGG L
BVIMTON TV, TO X REMBLOERIGIZL, ZEMMNOHE L IREOM A~ £ L TR
HE~EREEAL, IM KXo THEEHOENREDLDL EoNnT &5, EBRIZ, XO Zffio7-z
ETITARERERLERHRAE D XOICRDIENZH A LN,

F72, 5 3 [ IM FHE LRI XL A 358 & B HHE i 2 A, IMEHE > D FE £ T
FEETHMEACL > TED B, MERSERTE D Z LR TE T,

2016 LI LFRA ) BBV 2 FF OB A o Evangelique Z S8 SHHE Y — X — 258 IM
AT VT OWTIEFE UL 2016 (ERALIHA 2 BB D 2 F£55 Arthur K2 H0L & 72 D Bl
HEANTHHLUThR, ZOXI12, IMOREENAFEZE L CERSN, HEN
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WCENT A L 918785 TV D RITAER E LTREZ VS,
AREEIZHMEAN L L THEDS T2 A U AN—DIgIZ, PLTO@EY Th D,

Al

PERI

RNy 779K

Evangelique

L

NI THE ., B, KEE (T, SERFBTHOHE L LT
# 20 FEDOHEREER A R,

UR THE Al E#EHE (X% LDBZEF) . Institute of
Agriculture, Technology and Education of Kibungo T/ E F
DAL 2 B,

Arthur

i
=

BSNLFRCTHBEE L L CORBRARD, BEEIX 20 4, 5t
o> JICA EOREL (TER) (230,

BE DT OEK TIXTIC 25, ZORIZHIDOKFTE VR A5y
B D KA G K 2 BT

Innocente

URCE 1 L2 OFiE TH W URCE Ok, BHUIIEFHE,
BERBRITIA S, SEO (B2 ¥ —DOHEEHYE) 2B O %
B & R,

URCE M ORI 7 DKR¥% 5%, URCE DELBREZE T,

Josee

HERBRIT 3 4F, KIE (URCE OR1Y) 2, #HESREZ2OFRH
%f gjﬁo

Tite

INNLEERECHE  #OA, IE 2T, #BRRHOHB & LR
20 FOHE R ZFF>, KIE 25,

Umwalimu SACCO D& & #5072tk 2 £7->, SMASSE,
SBCT I b DV | HA~DOIBIERER G & 5, fll, BLF, L3 %
DDP DT Y=l FDBIIREERNE D 5,

WHENE L. AR (Micro-teaching) |2 & 2IREMIEA X A LT D, HHEN
TORERZEMD D OB NI/ NRIZE O TV, HHERR T 2 BIME A 7257
SWHMEZ#EHE~D I AL MIMZFTRBY . 2N E TOMERLEIHEE 25 L2 b
REFEURT LA b2 LoDV - FEH L TEE L, BECENOERZRF LM
ez a A bR END LD ITR>TV,

FERETE CL,

IM EWISER R LE R TWAZ ENRREARFE LY BRI

RELEINOWEICE R 2 G DY, BERRRa X hoR ) Y AR e, BARRY 2R

IRV E | w2 HRRY R 22 P Tk > TLE W,

BE ) DA _EITHE O e — 208

HDH, IM E WS BRI OFEENRENM EE WS BHZAKICL TV D), R

4 HIEMTREZ, Evangelique Zc5 ., Arthur X% 5 2o BLtifE A 5 4 & Master IM Trainer & 787 L, &

k%

Tl

ZhH LIz, %0 IMUHEDTLEZHE S A& LTHffsh D,
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w2 BB S, ES O LIS OV TV,

B ZE O PRI TIE, WHEERIEN S BB ~D 3 A MILLTDO L D RNENR L o1,
BB T REN T RNWEOR-ET LS &

- BRI ERTCEMERGR T D 2 &

c REPTOMM AR ES~OXSEBE L TBL 2 L

- BEORWAFICHER L, BEEAESLRETLHZ L

- Slow Leaner, Fast Learner & 2.71F, 7 7 Ak E L TOEMARD L L IH>BET D
CREOHMZMMEIZ L, TUTH-TEW, TNEERB ST IMDIEREEZL L
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Grade Type
Pre Post D Ex/C

Ex 22.1 46.9 24.8

P1 2.7
C 18.3 27.5 9.2
Ex 31.8 41.0 9.2

P2 1.7
C 23.9 29.4 5.5
Ex 28.7 50.2 21.5

P3 1.8
C 19.2 31.4 12.2
Ex 19.9 63.1 43.2

P4 1.6
C 19.7 46.9 27.3
Ex 50.1 68.0 17.9

P5 1.9
C 44 .4 53.7 9.2
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Ave. P5
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N EBETLZLTHDHID, BHED Pre/Post 7 A ML FE N L‘m\m\

#E T Positivo & VT IM EFERR 2 B8 & LMS i F &R L, B#EIZIET—A 150
Positivo Z fcfi L. LMS OFT — X b3 IZIRENFETE D L 91T, %@Wfﬁf V3 FRE
L7,

LMS FEFEDOFER E LT, LLFD@EY Th b,

- GSKigali 124 2 & 417z Positivo, A & —x > kEEEA 2 W 72RBUZ BV T, LMS 1

M7 <EME LT, BEIEHEOREIICE VB TOT —F KT 73 b o Tohs | REETIC

ML 72 Do T,

A DOEETITHEN IM & LMS Ol 5 24> THR¥EAZED 5 Z L IZFMI> TV ehs,

TIZEDOEEICHEN, 2 a~HHIE LMS TERN B Z2RIEHE (Slow learner) % #1iE

S ARV o F KRG S LTIV, Twitter DARXT B 7 F T LMS EZEOERT % £85 LTIz,
https://twitter.com/japaninrwanda/status/1534942680035299339?t=314iZ70UkpTTDYVbTZvWHg&s=19&fbclid
=IwAROfbVIDEHTIKOdW6EYxQsLCtgxbR_KPboOW3z9nlAXClgF1oTUxCrdtvaU
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https://twitter.com/japaninrwanda/status/1534942680035299339?t=3l4iZ7OUkpTTDYVbTZvWHg&s=19&fbclid=IwAR0fbVIDEHTlKOdW6EyxQsLCtgxbR_KPboOW3z9nIAXCIgF1oTUxCrdtvaU
https://twitter.com/japaninrwanda/status/1534942680035299339?t=3l4iZ7OUkpTTDYVbTZvWHg&s=19&fbclid=IwAR0fbVIDEHTlKOdW6EyxQsLCtgxbR_KPboOW3z9nIAXCIgF1oTUxCrdtvaU

L. T <IZZEDIEAD D BB S LTz,

- BEIE, ATl Slow learner 48R L TREIZZ > TH, HEHTHERET 202 TH-
Ten, BEHZDT 4 — KRy 7 2B L TFEOES T, FEMIZIE Slow learner DT IM
BT IREERITO X)o7z, IMIZIE TERfE - 58 - BT = > 7 GEHE) ) @
AT —UBHEINTWDHN, FHliERE T LMS |2 & - T Slow learner Z 242 L, =Dl

WZIE TR ) IR THESCYET X OBEL TV ORFABIE I,

*LMS OE=4 U 7 HiE TiE, FRO KD ICREE« OFEREN) T NI A DT T T
THRREND, BEIFZOHHZHERE~AR L THEALTEY . BAROHFHY T
BEZONRWRITH L, HE - HEL DITEREBLARNHIEH LT\,

School GS Kigali grade summary
Menu Present status
Grade 5 v Class P5C v
i Unit 2. Add | finteg
Course 3. Comg .} b
0 50 100%
e
tup syllabu:
5C05 (=)

B 3-6 LMS OREM~4 DERERTEIE

- Slow learner % IEfEIZHHE L7 BB I, MiECEBEOBEMNR EOXENR LG leolo b d
IR BB T,

CEBRDOT 4 — RNy 7 T, HEEZR Ko TLE S E (Fastlearner) ~D%fIiHIZ
DWTHEEEE R o7c, 2T TR ROFILZ THE S5 &0 9 w508 D Slow learner
ERBESHED EWVIORRNFET S, BFIEFEFETICHER S, BWER O T#Hx 50
FIEET D 2 LR S T,

LMS &9 & —fRIICITIR¥EZICE O B OB 2 HE LT, REIOMKEASLTH2D
DN DA A=V RN DM, RFEFED LMS [IFRETICY 7TV Z A A TEHATE . BIEEIC
BENEMTEDLX IR TVEIABKERIENTH D,

ZHUC LY VEN TR D RIENE S AR TOEIETIEH - 7228, VEOFR v B
2BV T LMS 237 <EET 5 2 & D3fifeRd S vz,

LMS [ ko> CTIRERIZY TAE A A CTIREOZEMRELZECTE I LICkY, #EFD
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HE OB ITEEN R DI, FRIEND 6 72 Vi & AR RS € 23ISR il 72 b
HENRTEX DX 91072 -o7-D1%, Slow Leaner ~OX S KERIENSH D EE 2D, 7T A
ULl 2 3 X )7 7 T A% A4 Ao CIREFERIOF 2 HEPEREL TWD AR 38R
Binsig o VEIZEBVLT, 2O Slow Leaner DFEF W RO T H LI FR KO F )M EIZF )

Th D,

3-6 EFEMER (E=F VIR, BIEREB~DA ¥ v R REM

HETEZT A MERSE) 2RV L0, IMEBEROYHRICOWVTRIET S
FRERER L LT, BT AR b N EEHEBI Tl - 72 b 0D, £ DOEHEDH T IM
TR AT LR EOBEIRET LI 525,
FAEBOMREEZ EL DD L, UFDO LB ThHDH,

£ 3-15 SEFEEEIORER

IM 1%, VETERICE R STV A ZEH PC K ONREF PC 2R
T, M8 B#T 5 Z Lt s,

FRETIE, £ < B STV D Positivo, XO NERKHTHY | IM
FERER 1 SHEIXZ D 2 B~ DA VA N F A T THITES LT, L
L. XO OHIZIFERD VerlZ L > T IM IZHIE L TV
FAELTWD Z &0 fE S (X01.0, XO1.75), £72A > A h—/L
TEED SR Ip AR b EEA, ITAE TR E A OB b HEE 200 X0 (i2fR
DT A DTN TH D Positivo PC X —7 v b LT
77RO IM EFR 2 SHEABRRE LTz, 1 5, 2 5L CPIC
N RF=R"—=ENDTD, 5% b5REDNEM PC ~%HLA Al HET
»HD,

7 A MR

au
=

;

1

Pre/Post 7 A M OFERNG | IM A LG TlE, =2 he—v
K& U O TR 2 50T A MEROMHORH - 72, K TH 3
&, D7 L BRI L6 DO HER S iz,

ZhE 0 WEOFE BRI L CEZENICEWIRER S D 2 L 23
L 72 ZORERITHEHIC b /AT BTz,

REORAEN EE2 XX TOAENRBEBHE LT, IM IZX>THRED
B OEFESOBMNMEE S NS, T LTIMEIEHTHZ &1
L OFRETOREOHEBEOIMBZET b b,

RSO+ 2 BfiR &+ e OB Ly | BENFRICH
BN ZBAEL, BEREOEBAX NN ET5 2 LRMHERISN
72

IM HHE D #E 5

IM OFAERIEFIZE S TH D=0, ICT ICRENRE TH->ThH,
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BAEOERTZ < DR A2 E < B 72 < | AME TR R C FE A3 7]
RRTHY, RENORM LIZT7 4 —BALENENFEMTE 5,

IM HHED 2T L LT, BRREOBERENAZITHY | B
(ZHHMER I IM BAGEE 12 X 2B E O OIT WIEFIZA THH Z &
MHER SNz, HHEIZB W THLZOHD OJITIZBWTH, IM HuEs

DIHAENEETH D,
F7o. IM FHERRIIARFEEZE L CHR L7-BHEA DA T FEhE
AEETH D,

HEDER FEETOE=F VU IREREA VA B a—FERNDL, IM &5 Z &

WL DBEOHERA~DRYT 4 7B, REAENRD LI bET
D IMIEH ATV E WS T RES DOF Rt Sz,

IM #2952 LICLoT, TNETHREEZHZAT-Z LD THE
ThoTh, arba—Lr7F72L0 L REORBE LR EESES L
DIMERS STz,

IM 2L 5T, ZEORBRRLAXNLOELEF, FARROREDEH,
Hgsh 5,

LMS FZifs 5 A U E =Ry MRS GLEE R LMS (X, VEA U F =Ry MR
BT CRER LSBT 5 2 L RS L,

IM & LMS OfAAEDEIZ Lo T BEITEEFIZY T2 A4 A TH
HAE 2 OB 208 L, OB W EAZEPICHEERTE D
X927 >TWVD Z MR STz,

REOENEL | EFEFOE=F Y U THERS ST G ORENREM TS X512, IM
EESTIREE, LVA L E T I T A TRBESNEELL TS &
NHER S NI, BHEOREIOR L, BEOEHRORM L, #HxE50)
INHRERAET DREORTE, 2O L) R RECENREN, B
HOFPEERE L, AER BB > TV D,
REOENEATH LT, WEOEBIE NI SR Sh, HkK
BEA DR DI T < FHRBROWE L V- 2B OER 22 m s
BholeZ llzky, liEbmELcEER D,

(TERL : RFAE3E)

IMDOEANZLE>TERO LD RERPEON ZOFEERITIMORRIZHD L E XD,
BRBSE (T=2A—Tay) | BERAE (FU o R) | HEMICHEME T 28EE, 2
L CRERENPEFAHIT TEREL CEERHEEHE O LRPHAIAEN TS Z LT D,

HERHOMHE A SHI1E, IM 2D ZEIC Ko THENETH LT, BERAI XTI T
A TIRIREAENT D, 207D, TORELZITLRBEBOFENGLEFEL, [RE~DMEE
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HIZhER] LleoTnd, IWTLT, FEHOMEICENTS, IM &0 B 2 - 72 7E T
LV IM OFE R & O FIREME BB X T TR Y, [RE~OE#ENDER] &
o TnND, TNHAMHE ST, EKMICREOREEE R FICER 572,

s, IMOBA TREDREE | Ikt LT, [#A] & 18] LW WFHMOER?S
BT, HERORDEEL LT D LERMT 2,

Fiz, ETRT BEOEM] IZOoNT, ZOER T LROEY BEOEIZKDL L Z A
MREV, MMAT, ICT (ZZTEIM 2f54) ZRE~AGATLENI AT, ZHETHE
S TWEHM B ICT ~NEEHD -T2 2 E b REDOEIDHERD—D L F R 5D,

BEOLRBOERBIREDOEALOBE X, E=F ) 70 Af U X Ea—fHRBRT L
N BEOEFAN—2 9 L OR EPHEICR TN Z LIZH D, EF =9 Dl I
F AT A TREANT TIEARS TREEEE L) (BEEZHR L LK LT
ZLICESWE, LB THERERNRLDOTHLEE XD,

INETRIRN EFLBR NPT REMEN, IM TEFELEHAOLND L ST
STWVWALHZ ET, BHEOWZ DEEBN DN TIHRIN TS, Z LT HEPH XD
LA RENHEL TV EW RIS, HICHBOEFN—Vva v Emd g, 2089
WHEAEEHOR CHEDETX—a B kLo TE 5,

Mz <, EFEG#TH S ICT in Education (270 - 721%2% (SMART Education) % 5EBKITC
FELTWDHENIRID, HOEDT T A REBHRIZORP LT RWEEL RITLTWD
LHEHI N D,

ZLT, BMELTOIM LW D RTIE, FTEREREMDIEFITRICR T EERTZHE
Moz, M. FIEVBM 2 EITENENOR I N H 505, BAEICRHZ IO UAAE
B 72 BEBR COHMFTRICHEM ZEI Z LN TE TV o 7RIS, IMIZE->TEDOTF
MRRKESET LT, BAFTOREHIRIBDIIC T 4+ —HATEDLEIIThoTz b F X
%o IMBHEREREZ DTS 74— Ry ZONENL S, IMIZBB O & L
THIRTHDLEEA D, IMEHESTHR D] L) 2L E2FOITREEIIOWVTHE
BTN D ZENEx BTN IM & W) BRI REM R b b= Oikmn — B L TH Y |
BREUEITENL O L) REm P ERICER SN2 & T, BELZERLI VIR EDNYE
N ERSTZLEEZD,

F 72, IM & o 72 2B R OEHGE I OV TIEL R AEAYIC National Exam i B D431 75> &
HIRFEN TE 2 EHERIT 5, 3 Y HCIZ B 2 B O IEZ R LH BN O 1A F % | R
WOFEREZ 7 ADREDOFEREMS LEDE, AO=a > bu—n 7 7 2A0WERE Lt
T 5Z ENTENUR, IMOPIROKFENTEHEE2 61D (T .

72



2019 2020 2021 2022

S1 Kmr, Umc

Kmr, Umc,
P6 *nr, Ume | App, Kac,
Tbg

4

Ndb, Umc,
P5 Kmr, Umc App. Kac, App, Kac,
Thg — Tbg
> ]
App, Kac, Kic, Umc,
P4 Kmr, Umc Tbg » Ndb, App
Ndb, Kic, Umc,

P3  |Ndb, Umc Mo s

App |:;>

—r— 44—

KiC, Ndb, Kic,
P2 Umc App + App
Kic, Kic,
P1 Umc App :

B 3-7 EIHEBNCSM L REORFELE

B 2 1%, 2019 4= GS Kimironko Il (B1) @ P52 4 2DV T ANRH L, ZDHH 27
7 A (P5A & P5B) A x5 L LT IM FEFEAITVY, P5C & P5D Ixf%4h CTh o7, RIH, #i
T L TRBNICI A FEIAT V=T BEEL TN D, DDA 2021 4 7 HoD
National Exam Z5ZBk L T\ 2 LAE S L5703, 18D ORI DO MAECHB O IEE R % | Ir
ABEEIEN ARECHILT 2 Z 212X 0 IM Z2IEH LR EO P 285 R 2 R T 5
ZENHKRD, FERRIC, 2019 £ GS Kimironko 11 @ P4 X 2020 450 GS Kacyiru 1l (B2) .
GS Tabagwe (B4) @ P5 |2 [FIENIZIT A FEI A Z NN —T R F L TV DT, 2022 4
7 A @ National Exam OFERZ 08T 3 5 Z & T, FEiiE 2~3 F% R COHBENR(T N7
FEAFRN ) & KFiE T & %, {B. L . National Exam O AT — % 2 AT 5 Z L ITFEFITHE LU,
ZORUE, AEEOFEME TITEE L Vo, REB il (RN NESA) ~D#RE L L TrZ
77

3-7 EREERICEDL IM FZREHROZIRICHOWTE I T — (L7 iZBRERSE
=) ZRETS

ARFEHED B BHIET M 0 2022 428 A 17 HIZ, REB IC TRMEHRESZFM L7, #
HEEHIBIR G DY TH D,

REB @ DG f{# (TDMCGC #E) . DG 7 K/3A #—_ ICTED st EftH, MINEDUC #
PR E (FISEHEHME) LWV omBHTEHE LRSI, JICA VT U XHBEFN D HIR
RAIICOHEMBEE OSSN H > 72,

FRERERICE S IM OBBENREZRE L, VEAEE~O IM BEAZESH L2

% REB DAY TA VFEBER—=BFNY A MIT v 7 ENTWBTOHNVHEREZ, MOV 7 #ik5 2 &
T, OB TENRRLS, REOABIZOE LI-MBER - RUMZhRZ 2 eEETE— VLT,
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%, REB fll xOY MINEDUC %> HiTIA & 72 BL VR Sd, A% bl & ilksi S 2 2 & TH
BL,

BB, MESTOREITIL, 77V D~ KIZEH 0% FF-> EPSON £ All-in-one
Ty Z—OERIZONWTHE KL LT, All-inone 7m Y= 7 & —i%, [FfERAAR—
TH—HE LTIRIEL TWD EF-12 %% 7 7 U I OFRIETF IS 2 /G L T 288K T
HY, N2> T YD 12 LTIMEEANT DI ENARETHD,

FREDIZD3 0B IEED
4-1 EFRREEICKLERBREDET 5 BOR, HE. BEERK. HETEH. B
Ain, HREE)

JVE @ ICT in Education (2R3 2 BUK, B DEFICEIT 2BORIL, BRERTH ICT OHEF
STEFSOIEFITHEMI) TH V| REFEK TRE TRERGFHERIT R0,

IVIEREHBE BT 2 5ol O B 72 s HE %, 12020/21 EDUCATION STATISTICAL
YEARBOOK (ESY) J (MINEDUC,2022) XY, LAFOi#EY THD,

& 3-16 I%EEF OERHET

R i HE
DI e 3,691 —
INSE (ROBUSR) B 3,194 86.5%
FANTHZ K 497 13.5%
HIEHE B R E A 2,729,116 —
INSE (ROBUR) OB 2,596,077 95.1%
TSI DY 133,039 4.9%

(H{8h : ESY Table 1.2.3 }2 X Table 2.1.4)

N3

FREUIATEN DR E ML TEB Y, FIZTAKBIEZ TWD, FIER T IREES A
ENBHZTEBY, FICAVKTHEML TnD,

B R Tl 2019 4FEWIEH & 2022 - 8 HICHBE O GUENMThi T, #I5% L HED

55 https://www.epson.jp/products/dreamio/ef12/
FOEONES ., By b T v 7NEG ., WEBAEY —##k, Android TV ##k., * > MElirTRE, A~
AL WiFi ###t nIRE, 7 VX NVBM O T LA A F—/LFRE, YAMAHA OB A v — I — 5, H
BRTZ VT g2 LORREZAT 5, BRI &b d v, VEMT IM 2, LMS &3
ABIZAET 2 Z EBFARETH V. 502 Y — R F 7 L 7eflikk D 5y Mobile SMART (2 % FHi,
TLHTNARERN D D,

5% COVID #HIfH S EMINTWVWD WB D QBE =2 MILDEBAKE U,

57 2016 5/4New Times : http://www.newtimes.co.rw/section/article/2016-05-04/199539/, K TX 2019 4F 1/29 Taarifa:

https://taarifa.rw/2019/01/29/government-increases-salaries-for-
teachers/?fbclid=IwAR1cfGIKxjarflhnRGvbh91pQOmHRBonGULRtwdReUSMhT34rKzGnBJ32XT_0
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BEAGD BT B, 2019 4T 10%, 2022 B LZ 40% D7 v T Eirol-, UK
. 2022 4 8 AWEmROHEE GG (FIY) 13, FHEOHE TBIZUTOMY &7 o7-%,

- VI ;108,000 Rwf (#7100 R V)

- PSR ¢ 152,000 Rwf (9 145 KoL)

- B SEZE © 191,000 Rwf (#9180 K V)

- WIS - 246,000 Rwf (79 235 K1)

- #UH (DoS) : 283,000 Rwf (#7270 K/L)

- AL © 314,000 Rwf (9 300 K /L)

BRI EDIRENBEIN TWEPEHBTICE > TR THL EEZBND N, LT
Koo 77 OMEN TR0 KT TODNRFIRIL T TIE, T0KE5T v 7L >THFDE
MEENHI LD, BEFTZ2EVIEDTHWELENIDORERODL ZATHLEEZ BN D,

SMART Classroom (Z2WTIE, fI%HB bxitg & LThl&kiE XO Fhdfi & Positivo At
i (PCHAR) . 7u¥ =7 Z—kAi (18 2 =" SMART Classroom DO¥fif) AEA TN
D, RIZHET101%, HET445%ICB8F > T 5 (ESY Table4.2.1) .

CAP DOFAiIXE~X & LN L HHEATNDE N, REHSITTEHA L TV LR A R TX
T2V, REB @ CAP [ZHRI L2 VERFBEEOR G2 ELBIN TR VO, 5%
RARREE D,

XO BLATIZ 2OV TiE 1,600 A2 LA -~ 275,000 15 23E0AT S 4172 & OLPC == k2 SEEE L
TW5, AL, 4% XO B TORUG TG L TR E D Z & T, Positivo <0l A — 71—
DR EEAT T 2FHECTH 5 LHEEHL> T 5,

FRAD PC EATITHEA TERY | B R THRICH D PC OEEIT, #1% T 225,180 A,
H45C 85,305 5 CTdH 5 (ESY Table4.4.3) ., ESY O#iat ik, #RICH D PC O EHIIHRE -
TWDN, 5% bIEESETEE & 72> T D,

A U H—F v ML, 2019 4 1 A @ REB A Twitter T THEEHE D 51N 7 7 A /N—/r
— 7 VT S AL, 432 FRITIL 4G LTE RN D L 212780, 739 KICT » 7 b v 7 & Flfi
Lic, | &2 EToHY ., [FF 3 AOHMBENT LD &K 2,800 DFNA o F—Fy b
(4G BRI b & Te) ITHERECTE D L 12720 | 30%LL EDOPIEFI & 53% D HEES4E T

(2019 =4I B EEfE G- OB B ER] Bithe 7V > 706 HEHE 1 100~200 R/v, #1%HE : 40,000
77 (50 F/V) ~60,000 7Z > (75 K/V) | FASZ Umuco mwiza #J% %8 : 125 K/b. GS #8H 120,000
77 (130 F/V) | K&K 200,000 7 7 > (220 Fv)

5 45 DoS DG INETHEHELF L Thond, ZORENLRTRESND LI TRl

B RANOANT L - T TR L — N THIET 2 L, 2016 429 H @ 805 Rwf 725 2022 428 H
1038 Rwf ~, 3 EIEE T LTV D,

60 SolvelT 4L https://solvit.africa/#

61 2019 4F 3 H 24 H New Times https://www.newtimes.co.rw/news/education-ministry-faulted-low-internet-
penetration-schools

FIZ, MINEDUC 23 ERE&E e PC BATEBUR ~OHLH 2 BEBIZZ T LD TV DI NEREH I TN D,
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HFZIT

ICT ZHW\WTWA EHEFH SN, ESY 1T X A&EF#Er (2020/2021) Tl. #l%&D

31.8%. PEED 53.3% N N—ZHTW5 (ESY Table4.2.4)
HIZ, YR TOA 2 —F%y MDA MMIA %K 120,000 7 5> (5 130 RL)

ThHo.,
F7.

KRERLEAHIZARS>TND EHIRRTNS,

ESY 12X D &, #ZEAR O ICT B IRIIILL F D@ &g > T,

& 3-17 HEFRO ICT R ICET 383 (2020/21)

feAR 2020/2021 &
SMART Classroom % i 2 7= 54k 373 10.1%
Computer Laboratory % i % 72 7% 337 9.1%
A Z =Ry MERLD B D TR 1,173 31.8%
TaT el X—DbDHEREK 612 16.6%
AU a—H =D DR 2,768 75.0%
R M PC #& 217,362 -

R PC . (NPCl & 13 -
HEHM PC & 4,604 -
HAPCH (NPClH) 13 -

A B =Xy MERD B D FRIEE 31.8% -

Bz LRI ICT 2 DT 2 P A 1,710 46.3%

(i : ESY)

ZHH D ICT BB - FEP DB L, COVID 2 T8 D DP N 242 1T->THY .

SBRBZOHDPEA TN ZEEIFPRTEZ L, XAV ERo@EY , 2 b 2 RE~EDNT
AT TR LIRS RN TV D,

A OBEICOWTIEL, £ X0 A0 Y 7 F3FAETFEE LR WEBE A SN 72,
XO X USB EANBAT 4 T H LTV 7 MaA VA R—=ATH5D0RHLVMED 127> T
%o FETBERDOEAA Y 7 NERK & 720 | Linux OS BREE TR LY 7 MTHBID 5T,
XO TOMAIZFEME TR E AN EEMER BN E NS HITRICHEFICES L, 5
4 FETHRIRT D05, BAEDBANITES TR,

% 6 [AIBIHIFA A RFIZ X Kigali Convention Center TRH{# X 41T 7= India ICT Expo % %2
L. #HEBGROME, FIHEO—MA L H IS Hi commands #:i2DW CORHE &2 A4 72
M7 —AHELTELT, MIZEERICT REOHEL LMo T,

REB MHEWHHE CIHHZRATWDRE Y 7 M &2MR L ThH, PR OBEMER SO
% WFRTREER = T OV IIREBEDIFELRY FaEWiRn) EF 25, Fri, NICT
EERALCA L E T 7T 4 7O RBERLOREZEKT D] LWV IO VEO BN SR
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TH L, REIHZEL ORI IM O HEEMIEITIEF ICEm W S5,

4-2 IM /I/lil/\ﬁ%‘ﬁﬁwé@/\i@%‘?&/\@ﬁ& IZOWTHRETT 5

IM ORI, £7 IM BVEREEFIC LIBEHM E L TREB NOREEZIT 5
EMKBEE RS,

REB TO#HMFEE Y 1k A%, REB ICTED #f Dr. Christine 2> LR & Hi~7- & 2 AIC X
% & Dr. Christine 78 DG ~Hffs L, Z Z CHEENRITIUIRESIND LWL TH D,
Z D=, FEIERE R % Dr. Christine f\ﬂﬂﬁb DG IZFRED R E AT H Z L, 2O
BROFE—HThd, EKBEBEVIL, RBEETIIRELS T220H LHEIRL TS,

D%, FEEEOEKEMETIZIREB 28 IM ZHEAT 2 &0 T a2 e Z L2 b &
FREN DA, ZHETDr Christine S0 bE T Y 7 L THEERTIE, ICT (ZBES
DWEFTHEOR YA DL, ek v Diane SENGATI KX T# 5, Diane K & 1% 2016 4524
LA D 2 2 7 M flkle L TR0 | (IENEFHEB OHREIIH T\ D,

REB N #HM # AT ETCoOTrv R, T L0 LM YFOFE TH 5 Dr. Christine
ARO T, REB fHiEH~Y 72~ L, FENTHEE, &, AL (b L ITfmbEER
) EwvoiniE7/2v, REBNTREMETDHEDZETHD, REBHENOED ITHEL=
v MRETHY | BEICAFEOMEHI AT > T D,

F7o. F 6 MIBLHIEES TH-EHR TIZ. MINEDUC (21X WB 705 2 8 KL DO FHEBDOU
TRV IMEADOBEOMIR & 722 ATREMN & 5 72D 45 % b IR T 5,

B7 A, 12 [A] & BHZERS I C BV TR 2T Diane Lk L7722y, — R 72 Zb A
J— b THED HLISMT, /X— R — (DP 2453) L RZUAMA TRHIATL T B HEFEMILE
WE DI D o T,

4-3 FEBRICESHVTABETH TOLVRRET N, EVXRT TV ER
Ak

AR O YD IM DASIAL AT A A1) 72 7" 1 & 21X REB ICTED #RE (2 L 2 H#E#5 & DG
\Z X DIRFCTHM OFBEETY | FDHBITAILAFDFEMEERN E DN, 20Tk A
12 REB il = > MCbHERHHTH D,

MLEFFEE ORUES LUBE ORI LDV BHBMEERHTZETES L)
REB & DI LAWEED ZFHFENR. “HETORELRE LT IM OFEICET 2 #EE
PIAMT . BEAZET X 572 2B ST ML EE LK U 5. Lo CROMENT E LT, BP 2381
fEREB L ORI THED TWAZ T Ly M0 =7 FOTEMAZZE L TW5, 2

62 QBE Zfi9. 20194 8 1 HicH 1 &h, BF - BEOHB ORISR, 7 W EZ&E LS
R RIRELELRTE - BT DR L, KEELBEO RWEHNEENTVD
https://www.worldbank.org/en/news/press-release/2019/08/01 /the-world-bank-allocates—200-million-to-boost-
basic-education-in-rwanda
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ORGANIZATIONAL STRUCTURE OF THE RWANDA BASIC EDUCATION BOARD

MINEDUC

SPIU

Board of Directors

DIRECTORATE GENERAL (4)

- Director General (1)
= Advisor to DG (1)

= Administrative Assistant (1)

- Public Relation & Communication Officer (1)

B 1

As of April 2021

-Director (1)

-Braille Officer (1)

Special Needs & Inclusive Education Unit (7)

-Gender Mainstreaming Officer (1)
-Intellectual Disabilities Officer (1)
-Sign Language Officer (1)

-Early Child Education Officer (1)
-Adult Education Officer (1)

DEPUTY DIRECTORATE GENERAL (2)

- Deputy Director General (1)

- Administrative Assistant (1)

v

Curriculum, Teaching & Learning Resources Department (4)

- Head of Department (1)

= Text Book Ordering, Distribution and TLM Officer (1)

- Text Book lllustration Officer (1)
- Graphic Design Officer (1)

Mathematics & Science Subjects Unit (9)

-Director (1)
-Mathematics CurriculaOfficer (2)

= Physics Curricula Officer (1)
- Chemistry Curricula Officer (1)
- Biology Curricula Officer (1)

= Science & Elementary Technology
(SET)Curricula Officer (1)

- Computer Science Curricula Officer (1)

= Home Science and Agriculture Curricula
Officer (1)

Language Subjects Unit (6)

- Director (1)
= English Language CurriculaOfficer (1)

- Literature in English Curricula Officer (1) &

= French Language Curricula Officer (1)

= Kinyarwanda Language Curricula Officer
(1)

- Kiswahili Language Curricula Officer (1)

v

Teacher Development & Management and Career

Guidance& Counseling Department (1)
- Head of Department (1)

v

ICT in Education Department (1)

- Head of Department (1)

Arts & Humanities Subjects Unit (12)

-Director (1)

= Geography and Environment Curricula
Office (1)

- History & Citizenship Curricula Officer
(1)

= Economics Curricula Officer (1)

- Entrepreneurship Curricula Officer (1)

- Social Studies Curricula Officer (1)

= Moral, Religion and Civic Education
Curricula Officer (1)

= Physical Education & Sport Curricula
Officer (1)

- Fine Art Curricula Officer (1)
= Music Curricula Officer (1)

- General Studies & Communication
SkillsCurricula Officer (1)
-TTC Curriculum Officer (1)

Teacher Training Unit (11)
-Director (1)

= Physics and Mathematics Teacher
Training Officer (1)

- Biology and Chemistry Teacher

Teacher Management & Staffing
Unit(6)

-Director (1)

-Teacher Licensing Officer (1)
-Permanent, Contractual Teacher

Digital Content and

Unit (9)

-Director (1)

Corporate Services Division (15)

-Division Manager (1)

-Procurement Specialist (2)
-Financial Management Specialist (1)
-Accountant (2)

-IT Help Desk Officer (1)

-Logistics Officer (1)

-Store Keeper (2)

-Front Desk Officer (1)
-Documentations and Archives Officer (1)
-Head of Central Secretariat (1)
-Secretary in Central Secretariat (1)

- Secretary to Finance (1)

Training Offier (1) Management & Placement Officer —p{ - Education Institutions Connectivity Senior Engineer (1)
8 (1) - Smart Classroom Equipment Specialist (1)
;ezr;il:r:f;i::ngf;:zfrla)ges - Teacher Professional Conduct - ECE and Primary Schools Digital Content andDevelopment
e P Management Officer (1) Engineer (1)

= Kinyarwanda & Kiswahili

Y = - School Based Mentors - Secondary Schools Digital Content Engineer (1)
LanguagesTeacher Training Officer PerformanceManagement Systems

e Officer (1) = Animation Programmer Engineer (1)

= Social Sciences and Humanities - Teacher Socio — Economic & - ICT Innovation and Technology Partnerships Engineer (1)
Teacher Training Officer (1) WelfareSupport Officer (1) - ECE & Primary School Instructional Technology Engineer (1)
- Entrepreneurship and Business - Secondary Schools Instructional Technology Engineer (1)
Teacher Training Officer (1)
-Creative Arts and Music Training
Officer (1)
-Physical Education & Sports - - Te for ion Unit (4)
TrainingOfficer (1) Sch'ool Leadership & Career Guidance - birector (1)
-Home Science Training Officer (1) Unit ®)
-TTC Teacher Training Officer (1) Lpd -Director (1) —p{- Virtual Lab & Emerging Technology Specialist (1)

- Career Guidance and Counseling
Programs Officer (1)

- Guidance & Counseling Modules/
Materials Production Officer (1)

- Parent Teacher Association (PTAs)
Management Officer (2)

= Inter - School Peer Learning Officer
1)

= School feeding, Hygiene &

CrosscuttingProgram Officer (1)

= School Sports Officer (1)

= E- Assessment Data Mining and Learning Analytics
Specialist(1)

- Special Need Education Technology Engineer (1)




Mission and Responsibility of each department / unit and name of heads / directors of department / unit in REB

NO

Position

Name of HoD or Unit
Director

Mission & Responsibility

Director General

Dr MBARUSHIMANA
Nelson

2 | Deputy Director General
3 Head.of Curriculum, Teaching & MURUNGI Joan
Learning Resources Department
4| Management and Career Gudance &, | MUSENZ
ge! NTAWUKURIRYAYO Leon
Counseling Department
5 | Head of ICT in Education Department | O NAMWIYITIRA
Christine
6 | Corporate Services Division Manager NKURIKIYINKA Janvier
Dlrector of Digital Content and SENGATI UWASENGA
7 | Instructional Technology Development .
. Diane
Unit
3 Director of Emerging Technology for
Education Unit
9 Director of Mathematics & Science
Subjects Unit
10| Director of Language Subjects Unit GATERA Augustin
1 Blr:"i(etctor of Arts & Humanities Subjects RUTIYOMBA Florian
12| Director of Teacher Training Unit MURASIRA Gerard
13 DlreFtor of'Teacher Management & NTAGARAMBA E. Johnson
Staffing Unit
14 Dlr.ector of Sc.hool Leadership & Career RUKYEBA Eugene
Guidance Unit
15 Director of Special Needs & Inclusive NGOGA Eugene Fixer

Education Unit

16

Advisor

The primary mission of REB is to promote the quality
of education in basic, specialized and adult schools.
REB has the following main responsibilities:

1. to prepare and distribute curricula, teaching
materials, teacher’s guides, methodologies and
establish teaching methods for nursery, primary,
secondary, specialized schools and adult literacy
schools;

2. to establish and monitor the E- learning program in
basic education;

3. to promote the use of information and
communication technology in basic education;

4. to coordinate programs and activities to ensure
teachers development, build their capacities and
monitor their management;

5. to contribute to the development of education
policy;

6. to coordinate and fast track basic education
programmes and activities aimed at providing to all
categories of Rwandans the quality education;

7. to advise Government on all activities which may
fast track basic education development in Rwanda.
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IM/LMS Teacher Training for Pilot Schools

Verification Survey with the Private Sector

Make a real breakthrough with us!
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7:30-8:00

3:00-9:00

9:00-10:00

10:00-10:15

10:15-12:00

Day 1

Registration

Session 1

- Brief on SAKURA Project

- Overview of IM

- IM Lesson Video — REB Youtube

Session 2

- How to Operate IM

- How to use IM in the Classroom
- IM & Formative Assessment

Tea Break

Session 3
- |M Lesson Practice
- Discussion

12:00-13:00

13:00-14:00

14:00-15:00

15:00-15:30

Lunch Break

Session 4
- Weekly Lesson Plan

Session 5
- |M Lesson Practice
- Discussion

- Wrap-up



7:30-8:00

3:00-9:00

9:00-10:00

10:00-10:30

10:30-12:00

Day 7

Registration

Session 6
- Recap of Day 1
- |IM Lesson Video — REB Youtube

- IM Lesson Practice / Discussion

Session 7
- IM Lesson Practice / Discussion

Tea Break

Session 8
- IM Lesson Practice / Discussion

12:00-13:00

13:00-14:00

14:00-15:00

15:00-15:30

Lunch Break
- IM Lesson Practice
- Discussion

Session 9
- IM Lesson Practice / Discussion

Session 10
- IM Lesson Practice / Discussion

Wrap-up



Appendix 3

MINUTES OF MEETING
AMONG
THE JAPAN INTERNATIONAL COOPERATION AGENCY,
RWANDA EDUCATION BOARD.
AND
SAKURA-SHA KK, JAPAN
ON
VERIFICATION SURVEY WITH THE PRIVATE SECTOR FOR DISSEMINATING
JAPANESE TECHNOLOGIES
FOR
UTILIZATION OF ICT TQO IMPROVE THE QUALITY OF
PRIMARY MATHEMATICS EDUCATION IN RWANDA

The Japan Intemational Cooperation Agency (hereinafier referred 1o as "JICA") exchanged
views and had a series of discussions with Rwanda Education Board (hereinafter referred 1o
as "REBR") for the purpose of working out the details of activities and measures 1o be taken by
JICA and REB concemning the Verification Survey with the Private Sector for Disseminating
Japanese Technologies for Utilization of 1CT 10 Improve the Quality of Primary Mathematics
Education in Rwanda (hereinafier referred to as the "Survey"). which will be implemented

together with SAKURA-SHA K_.K. (hereinafer referred 1o as "SAKURA™).

As a result of the discussions. all parties concerned confinmed Lo implement the Survey based

on the document attached hereto,

Kigali, Republic of Rwanda,

Date: 9(, | = ||I J—C, LL‘?

-,r\{r.?o‘.u?};\
f’m £ \\

5 ;;g:-\

Mr. Hiroyuki TA b

% Hieopu TAK RS J‘ oo ;-JJ
Chiel chrv.'scmum'-.\ ¥ ({%
JICA Rwanda Office o OF

Japan International Cooperation Agency

A R 4
Mr. Kenya YORKOYAMA
President/Chiel Fxecutive OfTicer

SAKURA-SHA K.K., Tokyo, Japan

Director General %
Rwanda Education Board 5
Republic of Rwanda

Us! Make a real breakthroy

I’\“ i = TMEE,

hrou

SRR

¥\

—,
Launchlng Ceremony @ REB

On 11th October 2018

Project Period
Sep 2018 — Dec 2022

A/

pperation Agenc



I1. OUTLINE OF THE SURVEY

1. Title
Verification Survey with the Private Sector for Disseminating Japanese
Technologies for Utilization of ICT to Improve the Quality of Primary
Mathematics Education in Rwanda

2. Purpose

B

The purposes of the Survey are as shown below.

1) To verify the effectiveness of the localized IM to improve Math lessons by
teachers and Math learning achievement by students utilizing ICT through
the verification to introduce IM into 6 primary schools in Kigali equipped
necessary facilities such as OLPC laptops and so forth,

2) To discuss the plan for disseminating IM into public primary schools in
Rwanda along the policy of SMART Classroom and the business model in
education markets in Rwanda.

3. Outputs
Outputl: To develop IM for Rwanda

Output2: To plan teacher training contents for IM
Output3: To verify the educational effectiveness of IM in lessons



Verification Survey with the Private Sector for Disseminating Japanese Technologies

for Utilization of ICT to Improve the Quality of Primary Mathematics Education in Rwanda,

Concerned Development Issues

in Rwanda

» Challenge in Quality of Primary
Math Education as the basis of
Science & Technology human
resource development
Challenge in ICT in Education
due to Lack of educational
contents utilized for SMART
Education

J
To customize IM for Rwanda to \
utilize in actual lessons along with
Rwanda curriculum

To verify the educational effectiveness

of IM through the verification

activities to introduce IM into schools

in Rwanda, including to design and
implement teacher training for

utilizing IM

To plan the dissemination of IM into
public primary schools in Rwanda

‘ Interactive Mathematics (IM)

along with SMART Classroom, and
design Business model and plan

SAKURA-SHAK.K., Japan

Impact on the Concerned
Development Issues in Rwanda

-The digital teaching and learning
contents to utilize the feature of
Japanese Math Education

-To be used for both effective
Teaching by teachers and Learni

by students g
- To change the lesson to
Interactive and Student-centered.

Name of Counterpart:
REB (Rwanda Education Board)
Survey duration:
Oct./2018 — Jul./2021
Survey Area:  Kigali, Rwanda

N

» Teachers improve their teaching skills
to utilize ICT in actual lessons
Students improve Math skills by
introducing IM with quality contents
Quality of Math Education improves
through the utilization of ICT in
Education

>

>

/

QOutputs and Outcomes of the Survey

» The effectiveness of IM is officially
proved through the verification
activities.

SAKURA starts the business in
Rwandan markets with Rwandan
Business partner(s).

>

/




Session 1

@SAKURA_IMRwanda

c . Enjoy Teaching/Learning with “Interactive Mathematics"
> Brlef On SAKU RA PrOJeCt - Compliant with Rwandan CBC

- Optimized to work on OLPC laptop
- No Internet connection required

/ SAKURA Interactive Mathematics Project @ Rwanda

e Qverview of IM

Voe—dm PN g

REB | P5 | Mathematics | Unit : REB | P4 | Mathematics | Unit :
2: Addition and Subtraction... 2: Positive and Negative... |




Characteristic of Mathematics

1) Mathematics consists of “Movement”

2) Mathematics Learning is the Acquisition of “Rules
(Regularity)”

3) Mathematics Learning is easier by showing Pictures
and Numbers at “the Same Time”

4) Mathematics Learning Process of Maths
“Understanding —> Exercise -> Acquisition”



Characteristic of Children - 1

1) Encouragement and praising enhances their
motivation.

2) Children cannot keep concentration on the speech
more than 3 minutes

3) Interest on moving matters

4) Interest on sounds



Characteristic of Children - 7

5) Fear and embarrassment for making mistakes.
6) Concentration on the quick change.

7) Stronger expectations for the new things.

8) Children love speed and quickness.

->> |M gives solutions to all these requirements.



Characteristic of M

1) Users can choose short program according to the
heeds

2) Each application is designed to follow the process
of understanding then to exercises

3) Repetition of exercise in short time

Repeating these exercises 5-10 times in a few minutes,
then learners can gain sound acquisition in short time.



Session 7




Activity 1: IM Exercise as P1 student

Access Internet with Browser (Chrome, IE, etc)
Launch IM - http://sakura-m.ver2.asia/

Login as School Number: 1234 SAKURA SANSU

Student ID: Student Interactive Mathematics

SAKURA SANSU for Rwanda
Welcome! 1234 Student

Interactive Mathematics
for Rwanda

Click

1B 1234 1234

= swdent Student’s Name

START

<=




Activity 1: IM Exercise as P1 student

SAKURA SANSU

Select Topic and Sub-topic Interactive Mathematics
for Rwanda
SAKURA SANSU Welcome! 1234 Student
Interactive Mathematics

for Rwanda
Welcome! 1234 Student

X 1. How many (51 to 99) H 7. Arrange the numbers in descending o
‘ 7. Number and calculation 0-100

m 2. Order of numbers (51 to 99)

Back to top page.
L]
3. The numbers (0 to 100)
=3
[{§ 4. Tens Ones (51 to 99)
—— §3

RN 5. Comparing numbers using =, <, >
II perry 9

ﬁLiLl
6. Arrange the numbers in ascending ord

11. Subtraction (68 - 23)




Activity 1: IM Exercise as P1 student

Enjoy Exercise!

'~ | 1. How many (51 to 99) 2 SYLLABUS KR ﬂl .

reree

reree

ldddda
reeer
rere

hddede e e A




Session 3




Session 4




Session b




Session 6 (8:00-9:00, Day 2)




Session 7 (9:00-10:00, Day 2)




Session 8 (10:30-12:00, Day 2)




Session 9 (13:00-14:00, Day 2)




Session 10 (14:00-15:00, Day 2)




Final Session  (15:00-15:30, Day 2)




IM/LMS Teacher Training for Pilot Schools

Verification Survey with the Private Sector ,
Make a real breakthrough with us!

for Disseminating Japanese Technologies for S AKU RA

SANSU IM

Utilization of ICT to Improve the Quality of e |
Change Maths lessons to Child Friendly onel!

Primary Mathematics Education in Rwanda

“SAKURA-SHA K K.




Day 1

13:30-14:00

14:00-14:30

14:30-15:00

15:00-15:15

Registration 15:15-16:00
Session 1 16:00-16:30
- Brief on SAKURA Project

- |IM Lesson Video — REB Youtube

Session 2 16:30-17:00

- Introduction of LMS
- How to Operate LMS with IM

Break

Session 3
- |M Lesson Practice with LMS
- Discussion

Session 4
- |IM Lesson Practice with LMS
- Discussion

Session 10
- Wrap-up
- IM lesson Monitor in Dec




Day 7

13:30-14:00

14:00-14:30

14:30-15:00

15:00-15:15

Registration

Session 6

- Recap of Day 1

- IM Lesson Practice with LMS
- Discussion

Session 7

- |M Lesson Practice with LMS
- Discussion

Break

15:15-16:00

16:00-16:30

16:30-17:00

Session 8
- |M Lesson Practice with LMS
- Discussion

Session 9
- |IM Lesson Practice with LMS
- Discussion

Session 10

- Wrap-up

- The Way Forward

- IM Lesson Monitor in Dec




Appendix 3

MINUTES OF MEETING
AMONG
THE JAPAN INTERNATIONAL COOPERATION AGENCY,
RWANDA EDUCATION BOARD.
AND
SAKURA-SHA KK, JAPAN
ON
VERIFICATION SURVEY WITH THE PRIVATE SECTOR FOR DISSEMINATING
JAPANESE TECHNOLOGIES
FOR
UTILIZATION OF ICT TQO IMPROVE THE QUALITY OF
PRIMARY MATHEMATICS EDUCATION IN RWANDA

The Japan Intemational Cooperation Agency (hereinafier referred 1o as "JICA") exchanged
views and had a series of discussions with Rwanda Education Board (hereinafter referred 1o
as "REBR") for the purpose of working out the details of activities and measures 1o be taken by
JICA and REB concemning the Verification Survey with the Private Sector for Disseminating
Japanese Technologies for Utilization of 1CT 10 Improve the Quality of Primary Mathematics
Education in Rwanda (hereinafier referred to as the "Survey"). which will be implemented

together with SAKURA-SHA K_.K. (hereinafer referred 1o as "SAKURA™).

As a result of the discussions. all parties concerned confinmed Lo implement the Survey based

on the document attached hereto,
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I1. OUTLINE OF THE SURVEY

1. Title
Verification Survey with the Private Sector for Disseminating Japanese
Technologies for Utilization of ICT to Improve the Quality of Primary
Mathematics Education in Rwanda

2. Purpose

B

The purposes of the Survey are as shown below.

1) To verify the effectiveness of the localized IM to improve Math lessons by
teachers and Math learning achievement by students utilizing ICT through
the verification to introduce IM into 6 primary schools in Kigali equipped
necessary facilities such as OLPC laptops and so forth,

2) To discuss the plan for disseminating IM into public primary schools in
Rwanda along the policy of SMART Classroom and the business model in
education markets in Rwanda.

3. Outputs
Outputl: To develop IM for Rwanda

Output2: To plan teacher training contents for IM
Output3: To verify the educational effectiveness of IM in lessons



Verification Survey with the Private Sector for Disseminating Japanese Technologies

for Utilization of ICT to Improve the Quality of Primary Mathematics Education in Rwanda,

Concerned Development Issues

in Rwanda

» Challenge in Quality of Primary
Math Education as the basis of
Science & Technology human
resource development
Challenge in ICT in Education
due to Lack of educational
contents utilized for SMART
Education

J
To customize IM for Rwanda to \
utilize in actual lessons along with
Rwanda curriculum

To verify the educational effectiveness

of IM through the verification

activities to introduce IM into schools

in Rwanda, including to design and
implement teacher training for

utilizing IM

To plan the dissemination of IM into
public primary schools in Rwanda

‘ Interactive Mathematics (IM)

along with SMART Classroom, and
design Business model and plan

SAKURA-SHAK.K., Japan

Impact on the Concerned
Development Issues in Rwanda

-The digital teaching and learning
contents to utilize the feature of
Japanese Math Education

-To be used for both effective
Teaching by teachers and Learni

by students g
- To change the lesson to
Interactive and Student-centered.

Name of Counterpart:
REB (Rwanda Education Board)
Survey duration:
Oct./2018 — Jul./2021
Survey Area:  Kigali, Rwanda

N

» Teachers improve their teaching skills
to utilize ICT in actual lessons
Students improve Math skills by
introducing IM with quality contents
Quality of Math Education improves
through the utilization of ICT in
Education

>

>

/

QOutputs and Outcomes of the Survey

» The effectiveness of IM is officially
proved through the verification
activities.

SAKURA starts the business in
Rwandan markets with Rwandan
Business partner(s).

>

/




Session 1 (14:00-14:30)

P
- Brief on SAKURA Project
- [M Lesson Video — REB Youtube

¥

<
® - @ - .

REB | P5 | Mathematics | Unit : REB|P4 | Mathematics | Unit : |
2: Addition and Subtraction... 2: Positive and Negative... I

oF
E .

)
e
[=]



Characteristic of Mathematics

1) Mathematics consists of “Movement”

2) Mathematics Learning is the Acquisition of “Rules
(Regularity)”

3) Mathematics Learning is easier by showing Pictures
and Numbers at “the Same Time”

4) Mathematics Learning Process of Maths
“Understanding —> Exercise -> Acquisition”



Characteristic of Children - 1

1) Encouragement and praising enhances their
motivation.

2) Children cannot keep concentration on the speech
more than 3 minutes

3) Interest on moving matters

4) Interest on sounds



Characteristic of Children - 7

5) Fear and embarrassment for making mistakes.
6) Concentration on the quick change.

7) Stronger expectations for the new things.

8) Children love speed and quickness.

->> |M gives solutions to all these requirements.



Characteristic of M

1) Users can choose short program according to the
heeds

2) Each application is designed to follow the process
of understanding then to exercises

3) Repetition of exercise in short time

Repeating these exercises 5-10 times in a few minutes,
then learners can gain sound acquisition in short time.



Session 1




Session 2 (14:30-15:00, Day 1)




LMS linked with SAKURA IM

Cloud
Using the [Lerning [YJanagement System
Education Board

OQcity

number teacher

The numbers(0 to 500)

primary school

Alice
Tony
Doug
Suzy
Ann
Tom

SAKURA s
SANSU

M

1534567800

[Expected effects]

*subject to basic data like student
name, ID no., school name are
registered.

Students Can see progress of
his/her study.

Teachers Can see achievement
mark on the test screenin IM. [t
is useful for individual
instruction in the classroom.
Head teachers Can see the
progress of each class.
Education Board Can see the
progress of each school.



Interface image of the IM LMS
(for teachers)

Sakura Sansu IM

15:20 passed

25

concurrent students

RESET

[ Export CSV |
[ Send to E-learning Platform )

Realtime Summary

Grade3 1.Assending Orders W

(=]

Studentl
Student2
Student3
Student4d

[Points]

- Simple design to focus on

monitoring progress of each
students.

- Easy out put in either CSV and
Excel.

- Access log page is also available



Future development plan
(next stage for commercial products)

 IM LMS can be linked with REB’s currently in-use LMS
(Moodle base). REB can see the data from IM LMS on their
LMS, and combine the data with other their in-hand one.

« SAKURA is able to provide REB with above upgraded IM
LMS together with M full set version, which contains 400
software covering all grades and all units of Rwandan
syllabus for primary school.



Activity 1: IM Exercise as Gb student

Access Internet with Browser (Chrome, IE, etc)

Launch IM - http://sakura-m.ver2.asia/

| SAKURA SANSU
Login as School Number: 1234 _ _
Interactive Mathematics
StUdeﬂt |D SAXX for Rwanda
Welcome! 1234 5A01
SAKURA SANSU
Interactive Mathematics
for Rwanda

# scHooLNumeer |1 234

= swoentio HA01 or 5A02 or 5A03

Click

Back to top page.

.-IE:.




Activity 1: IM Exercise as Gb student

SAKURA SANSU

Interactive Mathematics
for Rwanda

SAKURA SANSU Welcome! 1234 5A01

Interactive Mathematics
for Rwanda
Welcome! 1234 5A01

Select Topic and Sub-topic

B% (1. Number Line (-20 ~ +20) .7 6. Addition of integers

2. 4 ‘dition and subtraction of integers
R —

m - 2. Comparing integers (-20 ~ +20) ' 7. Subtraction of integers
Back to top page. ' 3. Comparing numbers using =, <, >
H 4, Arrange the numbers in ascending ord

§ 8. The inverse property of an integer

9. The inverse of an integer

H 5. Arrange the numbers in descending o

Back to top page.



Activity 1: IM Exercise as Gb student

Enjoy Exercise!
1. Number Line (-20 ~ +20) # SYLLABUS 4 1. Number Line (-20 ~ +20) # SYLLABUS ﬂ i

Answer the number corresponding to @.

° -11

Click on the number line.

-20 -15 -10 -5 0 +5 +10 +15 +20 ‘

_*- | Try Exercise of Next Sub-tapic
iRk hhhh J

-20 -15 -10 -5 0 +5 +10 +15 +20




Activity 2: Login LMS & Setup as Teacher

Access Internet with Browser (Chrome, IE, etc) SAKU RA SANSU

Launch IM - http://sakura-m.ver2.asia/Ims/ (et e e e

Login as School Number: 1234 -Learning Management System-

User ID: teacher

Password: teacher

Type your ID and password.

School Number 1234
S UseriD teaCher
X Password teaCher

" logn




Activity 3: Set up Class as Teacher

School grade summary

Menu Class setting
Grade 2
Total 5 v
(Primary 1-6)
Class name 3
P1 A
P2 Class members
ka0t
p3 5A02
5A03 5
5A04
P4 5A05
5A06
o5 5A07
5A08
5A09
P6

6. Confirm the above//CIass Memb

-

Logout

5678
5A01
5A02
5A03
5A04
5A05
5A06
5A07
5A08
5A09
5A10
5A11

-

4. Choose & Copy

ers and Save ¥



Activity 4: Monitor IM Exercise as Teacher

School grade summary

School grade summary

Menu

Total
(Primary 1-6)

P1
P2
P3
P4
P5
P6

G

Setup classes
Setup syllabus

Logout

Total

P1

P2

P3

P4

P5

P6

Courses
Used / Total

37/56

16/ 11

T/,

4/18

T

79

0/0

Learners
Used / Total

64 /64

T

Test Pass Rate(%)

7

42

0

50

Menu

Total
(Primary 1-6)

P1
P2
P3
P4
P5
PG

Setup classes
Setup syllabus

Logout

Present status

Grade

Unit

Course

o

v

A

Class

v



Activity 4: Monitor IM Exercise as Teacher

School grade summary

Menu Present status
Grade 5 v | Class ALL v
Total
(Primary 1-6) . = « .
Unit 2. Addition and subtraction of integers v
P1

Course ‘ 1. Number Line (-20 ~ +20) S I

P2 1. Number Line (-20 ~ +20)

2. Comparing integers (-20 ~ +20)

P3

3. Comparing numbers using =, <, >
P4

4. Arrange the numbers in ascending order
P5 5. Arrange the numbers in descending order
P6 6. Addition of integers

~

_ S

Setup classes
Setup syllabus

w

. The inverse property of an integer

©

The inverse of an integer

Logout

School grade summary

Menu Present status

. - . . Reload: Monitor

Total

(Primary 1-6) . st 5 5 u
¥ Unit 2. Addition and subtraction of integers v St u d e n tS p ro g re S S
P1 Course 1. Number Line (-20 ~ +20) v
P2
0 50 Ras
P3
o o _
P4
P5 5A02 o
P6
5A03 o
Setup classes 5A04 (=]
Setup syllabus
Logout
5A05 =}
5A06 =}
5A07 =}
5A08 =}



(@Choose Grade / Class / Unit
/ Course

School grade summary

You can see the names of students who are learning and
see graphically who have answered how many questions
correctly in the test.

Menu

Tota School grade summary
Primary 1

Menu Present status

Grade ' -~ Class Al -~

Unet 7. Number and calculation

Setup classes
Setup syllabus

Logout

If a student is studying the unit, this area will be green.
For example, you can see that the second one is now
using the software correctly.

Click this reload button to see the progress, as it does
not update automatically.



Registering a New Class Name

@ Click “Setup Classes” @ Click “Add Class”
School grade summary —
e R R . e =
Totad 2538 2 . e . Coms e
" [ -]
yora— o=

Lagae

(3) Set the Grade, Class name and Class members on this screen.

Then Click “Save”

School grade summary
Menu Class setting

nte

Oans save

e
R i
vome

acs
o=
[ = ] e |
o
o
o=
o
o
o
o/



Registering Students to the Class (To add/remove)

@ Click “Setup classes” 3 Copy & Paste (or Delete) in the red frame
@ Click “Edit” @ Click “Save
School grade summary School grade summary
Menu e s | Menu Class setting
[ o | e | —_ -
o B
[ bon | Sorvess |
' [t | Mo |
| | e Ca—

Registering New Students
Enter the name of the school and the names of the students and
use IM to automatically register the new students.



Session 3 (15:15-16:00, Day 1)




Session 5 (16:30-17:00, Day 1)




Session 6 (14:00-14:30, Day 2)

/— Recap of Day 1
- |M Lesson Practice with LMS

- Discussion

<




Session 10 (16:30-17:00, Day 2)




IM LESSON CHECK SHEET BEs 3
SAKURA Project (Ver. 2019 9)

Date: ............oooiiiiiiil MONITOI S MAIE: ... ottt et e et e eee e e
Schoolname: .......................oooii Teacher’s NAIIE: .. ... i
Grade: P.................. Class: ...........ccccceeeeo... Number of pupils: ..................... Time Start: End:
Unit title: .. ... Lesson title: ...
( T: Teacher, S: Students) 40 min / 1 lesson
Check Comment
IM technical operation
1. T can set-up and start IM without any | BAD GOOD
technical problems. 1 2 3 4 5

2. T (and S) operates IM to do lesson and
. . . . BAD GOOD
learning without any operational and technical 1 2 3 4 5

problems.
3. IM (and XO) has no technical errors during | BAD GOOD
the lesson. 1 2 3 4 5

Curriculum compatibility

4. IM is matching the contents of Textbook,

and the objectives of Syllabus. BAD GOOD

Teacher’s Teaching aspect

5. T understands IM contents and effective | BAD GOOD
operations for S. 1 2 3 4 5

6. Time management (taken for IM, T’s

.. , = : . BAD GOOD
activity, S’s activity etc.) is appropriate. (The 1 2 3 4 5
plan of the time used for IM is appropriate.)

7. T passes a mouse to S to let them operate it. | NON Often
1 2 3 4 5
8. T is motivated his/her teaching by IM. Bi’\D ) 3 4 GOO;’
9. Teaching methodology 1is effectively | BAD GOOD
developed by IM to compare to last time. 1 2 3 4 5
Learner’s Learning aspect
10. All S are actively engaged in the tasks by | BAD GOOD
IM lesson. 1 2 3 4 5
11. All S are concentrating on learning during | BAD GOOD
lesson with IM. 1 2 3 4 5
12. All S are motivated their learning by IM. BAD GOOD

Gender aspect

13.IM and i?s contents are not biased to one of | 5.y GOOD
the gender difference. 1 2 3 4 5

TOPIC of IM used in this lesson : From to

The number of computers used in this lesson : _Windows X0

Comments by monitor




RIS 4
SAKURA Interactive Mathematics Project - Test for P1

30 min
Izina ry’umunyeshuri (Pupil name): .........ooiiiiii e
Nimero y’umunyeshuri (No.)................ Igitsina (Gender): [1Gore (Female) [1Gabo (Male)
1. Bara kandi wandike imibare. 5. Shyiramo umubare uhereye ku muto

ujya ku munini.

82 97 8, 43, 61

6. Shyiramo umubare uhereye ku munini

ujya ku muto.

92 66, 24, 76, 70

S5988 S48
S5985848 S8&
£$548488 S48
25948484 94S
55988 S944&
299488 S5
S550548 SSS
S9958 25848
245588 2584
9594588 S5588

SUSAS N

2. Uzuza mu mwanya urimo ubusa. ? ? ? ? ?

5‘4’ 55= ; 57: 58 7. Teranya imibare ikurikira.
61+2=

32

| ; 57
i l 8. Kuramo imibare ikurikira.

74 -3 =

92| |58 52

3. Bara kandi wandike imibare.

4. Uzuza mu mwanya ukurikira ukoresheje

ikimenyetso gikwiye. (=, < cyangwa >)




B 4

SAKURA Interactive Mathematics Project - Test for P2

Izina ry’umnyeshuri: ..............ceieiiinnnnn

Numero y’ umnyeshuri: ...............

Igitsina: [1Gore [IGabo ( 30 min)

1. Uzuza mu mwanya urimo ubusa.

» 435 436 438

7

270

© 240 250,

7

2. Bara kandi wandike imibare.

10
10
10
10

10
10
100 | 10
100 | |10
1000 | {10

—— | — ] — — — ] | —

3. Uzuza mu mwanya ukurikira ukoresheje

ikimenyetso gikwiye. ( < cyangwa >)

271 259

4. Shyiramo umubare uhereye ku muto ujya

ku munini.

371, 348, 427

5. Shyiramo umubare uhereye ku munini ujya

ku muto.

308 447, 412

6. Kora imibare ikurikira.

164 3
1

18
+232 +165

297
_154 -

N W
- 1
O




RIS 4
SAKURA Interactive Mathematics Project - Test for P3

Izina ry’umunyeshuri

Nimero y’umunyeshuri

..................... Igitsina: [1Gore [ 1Gabo (30 min )

1. Kora imibare ikurikira 5. Kora imibare ikurikira.

258 29
197
+634 -24 « 7
2. Uzuza mu kazu
/+7+7 —> /X
94+94+94+9+94+94+9+9 — 9X 146
X 13
3. Kora imibare ikurikira.
/X 3= I X8= 8X4=
8X6= OX2= OX7=
1896|8

4. Uzuza mu kazu

[Ikuba]

10112 45|67
X8 24 [ ]
[Igabanya]

|7 (142128 35|42 |49

.7 | B




SAKURA Interactive Mathematics Project

Pupil name: ..o

Pupil number: ............

Gender: [Female

RIS 4
Test for P4

[ IMale ( 30 min)

1. Fill in the box below with number.

i) ) i)
e

-0 5 0 +5 +10

The inverse of +8 is

The inverse of -4 is

(+3) + (-3) =

(+__J=0

+(+6)=0

2. What is the distance between the following

integers?

-f and +2

-9and -4

3. Fill in the box with the word of “less” or

“greater”.
-3is than +5
+4 is than -8
Sis than -3

4. Write the numbers from smaller to greater in

ascending order.

2 45 6 +9 -8

5. Write the numbers from greater to smaller in

descending order.

+5 5 0, -7, +6




RIS 4
SAKURA Interactive Mathematics Project - Test for P5

Pupil name: ..o

Pupil number: ............ Gender: [ ]Female [Male ( 30 min)

1. Fill in the box below with number.

-20 -15 -10 -5 0 +5 +10 +15 +20
2. Match the right and left to draw line. 7. Calculate the following.
Megative numbers - « +20 +11, +8, +15

. +17,-9,+25, 31 B
Positive mnii'é \ 8,17, -25, 14 @ (6)+(+3)=
Integers « 0 @} {_3} N (_?} _

3. Fill in the box with the word of “less” or

“greater”. @ { +5]| _ (_5} —

@ +14is than -18 =
4 (-2)- (-6)=
@ 15is than -5
4. Fill in the box with the sign (< or >) 8. Fill in the box below with number.
0 -1 +9
@ (13) + =0
@ 12| |-23

2 +(+18)=0

5. Write the numbers from smaller to greater
in ascending order.

9. Fill in the box below with number.

12, +15, B, +9, -18

"

(1) The inverse of +5 is

7 7 1 7

6. Write the numbers from greater to smaller in . .
2) Theinverse of -8 is
descending order. C

+15, 8 -16, 0, +9

1 1 ) 1




Pre/PostT AMER (E) A 5
Grade Category S.?:::' Year | Class | Pre(%) | Post(%)|Difference| T—value |Others N pre [N post [N both
P1 Public | Examined| Al 1st |P1A 18.5 40.2 + 21.7| 5.47%%%[52 47 54 41
P1B 16.0 40.7 + 24.7| 6.40%%* 60 60 57
2nd |P1B 14.0 34.3 + 20.3] 8.54%%* 49 52 47
P1C 18.8 39.8 + 21.0] 7.99%%* 60 60 57
Controlled| A1 1st |P1C 18.5 32.2 + 13.7]  3.52%%x% 54 54 46
P1D 17.7 20.5 + 2.8 0.57 53 53 44
Ci P1B 134 25.6 + 12.2]  3.74%%* 32 32 32
Al 2nd [P1D 18.3 24.1 + 5.8] 2.65%xk 47 46 41
Private| Examined| A3 1st [P1 41.9 72.7 + 30.8] 5.83%kx* 35 35 32
A4 2nd [P1 23.2 53.6 + 30.4| 7.65%%* 28 28 28
Controlled] C2 1st [P1 26.0 32.3 + 6.3 1.31 50 47 47
2nd [P1 15.7 30.0 + 14.3] 3.07*%*|14 16 14 14
P2 | Public| Examined| Al 1st |P2A 41.5 48.3 + 6.8 1.0 45 46 41
P2B 22.9 38.8 + 15.9 3.0%x% 47 45 42
A2 2nd |P2D 17.9 25.8 + 7.9] 3.08%*xx 52 49 43
Controlled] C1 1st P2 17.3 30
A2 2nd |P2C 14.0 20.8 + 6.8] 4.07%xx 42 46 40
Private| Examined| A3 1st [P2 44.6 54.6 + 10.0 1.5 25 26 24
A4 2nd [P2B 32.1 37.6 + 55 1.12 29 29 29
Controlled] C2 1st P2 324 50
2nd (P2 33.8 37.9 + 4.1 1.38/8 53 52 52
P3 [ Public| Examined| A2 1st |P3B 10.3 48.6 + 38.3| 11.38%** 42 51 37
P3C 13.7 37.0 + 23.3] 8.07%%x* 42 46 36
2nd |P3A 30.1 34.0 + 3.9 0.94 40 33 31
Controlled] C1 1st |P3B 22.0 27
A2 2nd |P3E 17.8 32.6 + 14.8] 4.82%%* 32 38 18
Private| Examined| A3 1st [P3 60.2 82.5 + 223 5.4%%% 27 27 27
A4 2nd |P3B 29 48.7 + 19.7| 3.75%%* 27 26 26
Controlled] C2 1st [P3 48.1
2nd |P3 20.5 30.1 + 9.6] 3.99%x%|8 40 41 39
P4 | Public|Examined| B1 1st |P4B 12.6 64.3 + 51.7| 17.8%%* 52 47 46
P4C 31.7 56.9 + 25.2 6.5%*% 46 45 45
B2 2nd |P4A 12.1 46.0 + 33.9] 11.01%x*[Changed to type A 59 55 54
P4B 14.4 50.7 + 36.3| 11.33%x*|(Changed to type A 53 52 48
B4 P4A 13.7 51.0 + 37.3| 12.23%%* 51 43 34
Controlled] C1 1st |P4B 5.3 40
B2 2nd |P4C 18.8 40.5 + 21.7| 6.77%%% 48 50 43
B4 P4D 14.8 50.9 + 36.1] 10.25%%* 49 49 41
Private| Examined| A3 1st [P4 36.3 83.7 + 474 8.5%%* 31 31 31
A4 2nd |P4A 18.2 89.0 + 70.8] 23.25%%* 26 26 26
Controlled] C2 1st [P4 46.7 47
2nd |P4 25.4 49.4 + 24.0] 6.10%xk[11 42 46 42
P5 | Public| Examined| B1 1st [P5A 52.3 721 4+ 19.8] 6.73%%x* 62 63 61
P5C 62.9 79.5 + 16.6] 7.91%%* 62 59 59
B2 2nd |P5A 26.3 57.3 4+ 31.0] 12.01%**|(Changed to type A 60 58 58
P5B 31.9 60.1 + 28.2| 11.83*x*[Changed to type A 64 59 59
B4 P5A 38.4 41.7 + 33 1.17 39 44 35
Controlled| C1 1st [P5B 26.2 49
B2 2nd |P5C 26.1 41.2 + 15.1]  7.68%%* 58 57 57
B4 P5D 42.4 43.5 + 1.1 0.44 36 36 33
Private| Examined| A3 1st [P5 85.4 92.3 + 6.9 2.2%% 29 28 28
A4 2nd |P5B 53.6 73.3 4+ 19.7]  9.71%%x 34 33 33
Controlled] C2 1st |[P5 78.5 48
2nd |P5 64.8 76.3 + 11.5] 4.70%xk[11 46 47 45
1st 2019 **x 1% Statistical significance 2071 2,259| 1,849
2nd 2020, 2021, 2022 *% 5% Statistical significance 4,330
* 10% Statistical significance
EIRARAT EIIRBAAT avka—ILRCEA4F
Al: GS Kicukiro B1: GS Kimironko IT C1: GS Rugando
A2: GS Nduba B2: GS Kacyiru II C2: Trinity Nursery & Primary
A3: Umuco Mwiza Academy B3: GS Kigali
A4: APAPER B4: GS Tabagwe
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Verification Survey with the Private Sector for Disseminating Japanese Technologies for
Utilization of ICT to Improve the Quality of Primary Mathematics Education in Rwanda
Oct 2018 — Dec 2022

SAKURA Interactive Mathematics Project
Final Survey Report, 17 Aug 2022
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The New Times....c.owo

News Opinions Sports Lifestyle Video Jobs&Tenders Epaper Podcast

NEWS

Rwanda, World Bank ink $129m
education deal

' By Edwin Ashimwe 2 € J f =

Rwanda and the World Bank have signed an additional financing agreement
worth $129 million (over Rwfl34bn) to among others support the government’s
efforts to improve teacher competence and student retention.

The funds secured under the Quality Basic Education for Human Capital
Development (QBE) project, comprises a $50 million credit, a $50 million grant
as well as a co-financing of $29.062 million grant from the Global Partnership

. for Education (GPE).

For the past three years, the initiative has registered achievements in access to
schools, along with improved teaching and learning conditions.

For instance, a steering committee which met on Tuesday, August 16, to among
others track progress of the project highlighted that among the 22,505
classrooms built, a total of 11,004 units were financed under the initiative.

This, officials say, has brought an estimated 2.07 million school-age children
within 2 kilometers home radius, and has also reduced student to class ratio at
primary level from 73 in 2019 to 49 of 2021.

Over 100,000 laborers were employed, at a time there was socio-economic
distress.

“In 20 years, approximately 46 percent of Rwanda’'s workforce aged 20-65 years
will comprise individuals who were either in school or under the age of 5
during the pandemic, thus signaling the importance of investments and
reforms done today to secure and improve learning,” said Rolande Pryce,
World Bank country manager, Rwanda.

“This additional financing is a continuation of World Bank's support for the
Government of Rwanda’s Vision 2050 agenda. It aims to play a critical role in
reversing the learning losses incurred during the Covid-19 pandemic,” she
added.

The funds, officials said, will also be invested in the provision of innovative
audio-visual programs as well as learning materials to primary school.

25
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m Nat::er:':lcy National Numeracy Day Go to the Challenge

Getting on with numbers

Supporting children + Numeracy for work v Managing money v About numeracy v About us v Supportus v

Home / News and media / New research: “Numeracy crisis” could be costing the UK up to £25 billion a year

News

New research: “Numeracy crisis”
could be costing the UK up to £25
billion ayear

13 Apr 2021

A new research report puts the cost

of low numeracy skills to the UK at

as much as £25 billion per year

and reveals Covid pandemic job

losses have hit those with low

numeracy hardest in what is being

called a “numeracy crisis”. e




Maths & Dancing have a lot in common!

m National
‘ Numeracy

Getting on with numbers



SAKURA SANSU

Interactive Mathematics
for Rwanda
Welcome! 1234 Naganuma

. i n
; - — E 3. The inverse property of an integer 7. Arrange the numbers in descending ol
i . I IIIiI 4. Distance between two integers

® A big, scary Maths MONSTER

® Break it down into manageable steps --> Explanation

® Start slow, Keep practicing, having a lots of fun!
® Believe in yourself! Build your confidence!

® Keep trying until you've completely nailed it.

The inverse of -3 :s

Let's answer quickly.

The inverse of -3 is

N I 5

-4 -5 6 0 +4 +5 6

0 (= = el e ] [
10 +10

L8 8.8 8. 8.8 & ¢



Demonstration of IM

* IM (offline) with XO
« IM (online/offline) with Positivo (Windows Laptop)

« M with Tablet (online) / Smart Phone (Android, iOS)
as Self-Learning Device / REB E-Learning Portal / WB Scripted Lesson

SAKURA SANSU n 2. The inverse of an integer Ao ﬂ ?I@l Let's answer quickly.
Interactive Mathematics The inverse of + 3 is
for Rwanda -
Seonsl The inverse of -3 is
P = -2 -3 +1 +2 +3
Click on the number line. The inverse Of - 3 Is d B B E . o =
2 l 7 -8 -9 7 8 9
-10 10




SAKURA-SHA KKK,

Survey Results, Achievement & \Way Forward

Examined by
_ 2020
Hypothesis:

Rwandan children/students can calculate quickly and accurately
- if they have a sound understanding of arithmetic concepts and algorithms
- if they repeat the problem practice.

XO/Positivo with SAKURA IM localized for the Rwandan CBC will help primary
school teachers and students/learners.

How can we localize IM to benefit more learners in Rwanda ?
Optimize IM-integrated Maths Lesson and Increase its Effectiveness to Prove
the Hypothesis above.



2017
2018
2019

2020
2021
2022

Teacher Training & IM Lesson — Pilot Schools

Educational — Pre/Post Test
Add (Model Village)
Covid-19 / Model Lesson — REB Channel =

IM online / Track Trends of “ICT 4 Edu” .,...,. .

.....

+ t i
10 s ]
B O Ot C a l I I L) The inverse property of integers that any nu
20ded to Its Inverse equals to zero.




To develop IM for CBC /P1-5 e
Rwanda Eng/Kinyarwanda
1 XO, Positivo, Online
To plan teacher IM Teacher Training
training contents for IM Materials, Handbook Ml Lol
2 Training Plan T emamemenas
To verify the Pilot Schools
educational IM lesson @ pilot sch
3 effectiveness of IM in Pre/Post Test llkiih
lessons
To formulate the Business model
business model on - Public sector
4 education market in - Private sector
Rwanda Bootcamp




T oupw | Taget | Achewment | WayForwar

To develop IM for
Rwanda

To plan teacher
training contents for
2 IM

To verify the
educational

3 effectiveness of IM in
lessons

To formulate the
business model on

4 education market in
Rwanda

CBC/P1-5
Eng/Kinyarwanda
Working for XO

IM Teacher Training
Materials, Handbook
Training Plan

Pilot Schools
IM lesson @ pilot sch
Pre/Post Test

Business model
- Public sector
- Private sector
Bootcamp

CBC /P1-5/51 courses
English/Kinyarwanda

XO (offline), Positivo (Off/Online), Tablet
Online IM with LMS

IM Training Framework (2days + 1wk OJT)
IM Trainers

IM / LMS users manual

Model Lesson Video — REB Youtube

6 IM schools - 8 IM schools
Data analysis — Pre/Post Test
Boys/Girls, Grades, Fast/Slow Learners
(coudn’t track IM students’ score / National
Examination)

Public Sec: ?
Private Sec: Tablet with IM for Private Sch
Bootcamp (Apr 2022, P1-3, Kigali)

CBC/P1-P6/ 208
Complement REB's
elLearning Portal / WB-
QBE (Scripted Lesson)
IM for Learners’ Device

IM for Framework of REB
Teacher Training (TTC,
INSET, CPD)

Further research by
ACEITLMS / UR-CE

Contents/HR/Finance

IM for All-in-One
Projector (for Mobile
SMART Classroom)



Background and Solution with IM

/V\/eak arithmetic skills i
P

* Insufficient explanation to hel
students understand math
concepts

* Insufficient Calculation practice
* Insufficient care for Slow Learners
* Insufficient care for Fast Learners

 Teachers' attention does NOT
reach all Learners

Qnited use of textbooks /

Teacher explains the rules of
calculation with IM in class

 Children practice repeatedly
» Teacher monitors the progress

* |Increased mteractlon between
teacher and children

AN

grade level, or performance

. Overall classroom: conducive
learning atmosphere

* Improved arithmetic skills (speed
and accuracy) regardless - gender,

>

/




Findings, Lessons learned, and
Flexibility during Project Activities

 Selection of pilot schools = Add GS Kigali, GS Tabagwe
 Localization of IM (P1-5, CBC textbook compliant, English, XO compatible)

= Pursuit of comfortable operation even with old XO (operation was incomplete with some OS)
=  Support smartphones (Android, iOS), Web/Online, multiple languages to meet current needs

e Teacher training (+OJT) = Basic training completed in 2 weekend days (followed by 1 week
OJT at classroom, with local trainer’s guidance)

« Math class at pilot schools (type A/B) = Conducive learning environment

* Pre/Post Test = “If you do it, you can do it.” IM is a digital material that facilitates this normal process.
« Suspended for 1 year due to Covid19= Model Lesson Video for REB Youtube Channel

* Development of LMS for IM = Experience the fruits of visualization of learning

 Track trends in other school education projects (ICT 4 Edu) = CADIE, WB-SL,
RwandaEQUIP

* Pursue local business possibilities




Features & Advantages of teaching math with IM

* “If you do it, you can do it.” regardless of Gender & Grade

» More effective when each of students has a learning device
(PC/Tablet/MaraPhone with IM) at their fingertips.

Excellent at animating the content of the unit

* Learners practice much more (X 9) and making it understandable.
* More frequent interaction between T & L, a lively and serious “learning
atmosphere”

 Teacher’s attention reach both FL & SL.
* The class progresses faster, and neither FL nor SL are left behind.
 Learners get too absorbed. Difficult to control them in the classroom.



The Way Forward

By the end of 2022, a total of 208 applications (P1-P6)
will be published as new products (Project version:

 To be Handed over to GoR total of 51 applications / P1-P5)
« Can be used as digital math materials to complement

https://elearning.icte.reb.rw/course/view.php?id=387

REB's eLearning Portal and the World Bank QBE = & o s
(especially useful for learners’ calculation practice and
explanation of wrong answers) R ——

« Can be Part of REB’s Teacher Training Program? e —

* |f provision of devices to learners (PCs, smartphones,
tablets made in Rwanda) is considered, IM can
dlreCtly Support Iearners (reallzatlon Of an I UNIT 1:Mathematical Operations on Whole Numbers up to 100,000
environment where all children can learn anytime,
anywhere).

 Local business: Discussion underway on [M
subscription sales with L-devices to Private schools




— SN

Mobile SMART Classroom = === " "

REB,S Dlgltal TethOOk Wlth IM . On/Oﬁ:Ilne I UNIT 2:Positive and Negative Integers

Integers

REB eLearning Portal - P4, Math L raeian

Effective Teaching & Self/Individual Learnin

Key Unit Competence
-An yt| m e A learner should be able to solve problems related to comparing, ordering and
finding distance between negative and positive integers.

-Anywhere

Attitudes and values

Appreciate the importance of using positive and negative numbers in practical

-Sufficient Practices for Perfect Understanding contexts.

-Revision for Slow Learners 2.1 Integer

An integer is a number with no fractional part. Integer include all the whole

numbers along with negative numbers.

'Advanced Learnlng fOI' FaSt Leal’nel’S . We represent the integers on a number line as follows:

! [l Il
T T T T

-LMS records All Learners’ achievement = : e = I . o J8 se

. g o = | Asetofintegersincludes:
'WO rkS On/OfﬂIne S XK A\ 1. All counting numbers (1, 2, 3,4, 5,6, 7, .......... 100, ..)
\ 2. Zero {0}

7 \
E PSO N E F 1 2 3. And the negatives of all the counting numbers (-1,-2,-3,-4,-5....)
AI I_I n_one PrOjeCtOr Therefore, the set of integersis (......, -3, -2,-1, 0, +1, +2, +3, .....)

Integers are made up of negative numbers, zero and positive numbers. ‘Zero’

is neither positive nor negative.



Project Activities

1. Localization of IM



Pilot Schools & Selected Topics

List/Type of Pilot Schools
Type A(T) GS Kicukiro, GS Nduba, Umuco Mwiza Academy, APAPER
Type B (TS) GS Kigali, GS Kacyiru I, GS Kigali, GS Tabagwe
Type C GS Rugando, Trinity Nursery & Primary
(T: POSITIVO for Teachers, S: XO for Students)
Target Grades & Topics il |
P1: Number 0-99 (Comparison, Calculation) 2
P2: Number 0-500 (Comparison, Calculation)
P3: Number 0-2000 (Multiplications of 7,8,9)
P4 & P5: Integers (Positive & Negative Numbers)

“:SAKURA-SHA K K.



IM for XO

« XO has 4 hardware versions

1.0 1.5 % % %
1.75 % % % % % k % 4 Sk % * K

» Operation System — Sugar 0.84, 0.96, 0.98,,,,,,

 IM work with XO1.5 and XO4 / Sugar 0.96 and above



Project Activities

2. Teacher Training for IM Lesson



IM Teacher Training — 2 Days

* Brief on IM, Practice of IM/PC operation, Lesson Demo
 Lesson Plan, Peer Teaching followed by Discussion

= Capacity Building for Local Staffs to be IM Trainer

= Development of Training Manual & Teachers Guide




Our Observation on IM Teacher Training

- Easy to Learn How to Operate IM/PC for Maths Lesson

- Direct Impact on Teachers’ Lesson and Students’ Performance
- Improved Teachers Capacity (Knowledge, Skill, Attitude)

- Local IM Trainers

High Motlvatlon & Pedagoglcal Sk|II with ICT

awil [




Project Activities

3. Teaching Practice with IM



Pilot IM Lesson (A-type)
Teacher use IM/Positivo (P1-P3)

1 W
=i

A



Pilot IM Lesson (A-type)
Teacher use IMIP05|t|vo (P1 P3)

25



Pilot IM Lesson (B-type)
Teacher use IM/Positivo & Students use IM/XO (P4-P5)

Kimironke ii ::

26



Pilot IM Lesson (B-type)

Kimironko i

27



Students Performed Better in the Post Test

(P1/P2/P3/P4/PJ5)

|__Score | _Pre-Test | _Post Test

Pre-Test S0%orabove  35% 69% Post-Test

150

100
100

50
50

T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0

Post Test Score A? S A KU R A_SH A KK



(P1/P2/P3/P4/P5)

Most Students

2.1 B
Improved [est Scores °
°
g - |o o
(=] =]
o]
[e] o
g — o] o
= o o
L o
3
5 o o
g — [+] [+]
o o
o
2 /
o o
o
/ o [e]
g — [e] =] i =)
I T T l l T
0.0 0.2 04 06 08 1.0
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Test Score Comparison - Pilot | Control

Pilot 22.1 46.9 +24 3

P1 +15.6
Control 224 18.3 27.5 + 9.2
Pilot 179 31.8 41.0 +9.2

P2 V +3.7
Control 02 23.9 29.4 +55
Pilot 157 28.7 50.2 +21.5

P3 \ +9.3
Control 57 19.2 31.4 +12.2
Pilot 284 19.9 63.1 +43.2

P4 v +15.9
Control 126 19.7 46.9 +27.3
Pilot 333 50.1 68.0 +17.9

P5 V +8.7

Control 135 44 4 53.7 +9.2



40

30

20

10

Summary of Pre/Post Test Score

IM Lesson

Kicukiro P1B

Kicukiro P1C

Normal
Lesson

Kicukiro P1D

P1

Kicukiro (1B)
Kicukiro (1C)
Kicukiro (1D)
APAPER
Trinity

A
C
A
C

14.0
18.8
18.3
23.2
15.7

34.3
39.8
24.1
53.6
30.0

|_Pilot Schoo ) [Post) | Differnce.

+20.3
+21.0

+95.8
+30.4
+14.3



Boys/Girls
| MeanScore | Variance _

Pre Post A Pre Post
Boys 37.3% 61.8% +24.5 0.0729 0.0743
Girls 34.7% 585% +23.8 0.0701 0.0774

eeeeeeee

Post-Test

B

=

04

0.2

0.0

“:SAKURA-SHA K K.

Scatter Plot
; (P1/P2/P3/P4/P5)
O.lo O.|2 O.|4 0.|6 O.|8 1.|O

Pre-Test
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Scatter Plot
| MeanScore | Variance [Nl I A
Pre Post A Pre Post ¥ & ome s O By L ¥
A 328% 554% +22.6 0.0748 0.0906 . et @ »” .
/\ \/ g— . . . e & & se p
B 422% 69.2% 0.0605 (0.0367) SR b S
NN I x v P1/P2/P3/P4/P5
Type A . TypeB ) o : e
— ; L : : < | » * Type B
O_ll] O_|2 O_|4 O_|6 O_lﬁ 1_|O

Pre-Test



How Students Answered the Test Paper?
Pre-Test

__ BAKURA Intoractive Mathematice Project -

\ \

Leina I')-'llIII'JII_\l.‘>|I\Ili..|u

Mimers ¥y amunyeshari Igitsina: [Gone

{1 Kom il|1ih(i%’c ikurikin

258 29
+634 —24
yY =

2. Uizwa rms kixzw D
7+7+7 — 7x[3]
9+94+9+9+9+94+9+9 —» 9x[7]

3. Kora imibare ikurikjn

7X3=2¢ TX8=ly Bx4=3¢2

8x6=4 9 9X2=/p 9XT=£ 3
d 4 '

il
s [

[hkusba)
[—To[1[2[3}a][5]6]7]
[x8 [2al22|95| 24| 24| 24|27 | 22|
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7 a]21]28]35[42]49
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\
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Post-Test

SAKURA Interactive Mathematics Project - Test for P3

|
Igitsina: CGore | li.,.kf/ (30 min )

3. Kora imibare ikurikira,

W [P
Izina ry"umunyeshun. ./ =%

Nimero y'umunyeshuri. cntr,

| 1. Kor imibare ikurikira

258 p
+634 Ly

3
(9] - . ‘
¥ f - 33
2. Uzuza mu kweu ’:;,

74+7+7 — 7XB]

9+9+9+9+9+9+9+9 — 9X[F]
e VI ol S
s

L )

3. Kora imibare ikurikira,

7X3=27 7x8=f¢ B8x4=3z

BX6=47 9X2=1F IK7=¢ 3
J f

. AL
4 Ui mu kaey C‘ | —

[ kuba]
a1 2 }4 5
| X8 24|

[lgabanyal

— |7 [1a]21]28[3542]49] |

[7 BB |

No writing at the back




How Students Answered the Test Paper?
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What happened to the Students?

Circle / Bar in the Test Paper More Mental
Class Students o Ch
Reduced  Much Reduced Total LTS

PBB 26 3 17 65.4%
P3C 31 21 1 22 71.0%

68.4% of P3 students improved Calc. ability.

[by starting Mental Arithmetic]




Influence of IM in Teaching/Learning

7—7- « Change for Teachers

- Enjoy Teaching Mathematics
- Improved Teaching Skill
- Attitude/Motivation to Teach
- = Competent & SMART Teachers!

ICT/IIVIWlII Improve T/L of Maths in Rwanda

.W‘T
) ! Y

- Change for Students

- Strong Foundation (Basic Concept & Mental
Arithmetic)

- Helping Each Other

- Joy of Understanding/Achievement

- Concentration during Maths Lesson

- = Competent & SMART Students! 37




Students enjoy teaching/assisting each other

With conducive classroom environment,
Students begin active learning to solve problems
— Collaborative & Interactive

38



Students Driven Activities

Analysis of Teacher-Students Activities

5§ Quick Learning 15
& Frequent ' i '
Interactions
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Students Driven Activities

8 .
15F | Se|f Exercise &
10F

Exelrcise vvithl
Teacher
+ o
Understanding
O_' I5 1|0

Teacher Driven Activities

Analysis of Teacher-Students Activities

8 in 40 min (No IM)
= 32 in 40 min (Teacher Only)
= 70in 40 min (Both T & S)

ISAKURA-SHA KIK.



~etore/After IM Lesson

—Students’ Learni

Understanding by
Visualized Maths Concept

Writing on Notebook
Frequent Exercise

Reciting Multiplication Table
to master Mental Arithmetic

Self Evaluation & Motivation

“ISAKURA-SHA KKK.



Characteristics of IM Lessons

e Clear Lesson Structure (Understanding / Exercise / Evaluation)
« Teaching Style - Interactive and Students-centred Lesson
 Classroom Atmosphere (Students: Competitive = Supportive)
« Feedback/Evaluation for T/S = Formative Assessment

« Frequent Exercise (Estimated: 8=32=701in 1 lesson) — LMS

« Help Students to master mental arithmetic

« Assurance of Individual Learning Opportunity

« Work both for Fast Learners & Slow Learners

ISAKURA-SHA KIK.
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Post-Test
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“’SAKURA-SHA K K.
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Other Related Information



Learners Group with IM

Kmr, Umc
K U & Kmr, Umc,
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“ISAKURA-SHA K K.

One Laptop Per Chlld / Teacher |
SMART Classroom

REB e-Learning Platform (Digital Textbook, Science v. Lab) B
REB Youtube Channel (TV, Radio, Web) ol
Question Bank / CA-MIS (Assessment)
SDMS (School Data Management System)




“ISAKURA-SHA K K.

GIGA (UNICEF, ITU)

WB — OBE Project (Scripted Lesson / teacher training) =~ o= "o

SAKURA-SHA Interactive Mathematics Project (JICA)

RwandaEQUIP Project (PrePri, P1 — P6)




“ISAKURA-SHA K K.

ICT for Education

Students’ ICT Literacy

Teachers’ Digital Pedagogy (Teacher Training)

Digital Teaching / Learning Materials (Textbook, Teachers Guide, etc)
Devices (PC, Tablet, Smartphone, Projector, etc)

Teaching / Learning Environment (School, Community & Home)

Connectivity (Internet & Electricity)



Reasons & Situations for
Using ICT for School Education

9 types of ICT utilization

* Scenes in which Sakura IM

plays an active role (advantages
compared to other projects)

If students practise questions that match their level of
understanding using ICT, they will acquire a 'pattern’ for
solving exercises and will be able to solve them quickly
and accurately. This leads to a deeper understanding of
concepts and theories. In addition, the learners receive a
lot of feedback on their correct answers, which invariably
increases their self-esteem => they feel the joy of
learning and acquire the internal motivation to learn on
their own.

Other Project (ICT for Edu)

« CADIE Project - KOICA
« WB QBE : Scripted Lesson

« RwandaEquip Project
* PRISM Project - JICA

IM as a complementary math T/L
aids to the digital T materials
developed by the above-mentioned
projects (especially for children's
calculation practice and feedback
commentary to slow learners)



9 Types of ICT Utilization — Purpose & Situations

Various contents (by experts / outsourced)
Connection between daily life and classes (teacher's own work)

1 Raising interest

(Engagement) Animation, Sound
Gamification (point system, candy and whip)
2 Motivation Feedback/encouragement from teachers

Promotion of Explanation by video/animation

3 Understanding Simulation, 2-D = 3-D

Improving Class Class preparation (lesson plan)

4 Efficienc Presentation of assignments
y Submission, collection, and automatic marking of assignments
Provide learning contents suitable for each student's achievement
5 Progress & Visualization of students’ learning process

Comprehension Checks Support for teacher's class observation/assessment



9 Types of ICT Utilization — Purpose & Situations

Use of previously unavailable teaching materials (museums, videos of
dangerous experiment demonstrations)
6 Augmentation of Use of teaching materials that are appropriate to the school environment
Teaching Materials ~ Eliminate quantitative limitations
Links to external resources

Augmentation of means Expression: writing, presentation, elaboration

v of expression and Thinking: hypothesis, data collection, simulation, analysis, interpretation,
thinking trial and error
Expansion of Information exchange in class
8 Information sharing Communication with home/parents
means Information sharing among staffs

Free from time limit
Expansion of Learning Free from the limitation of place (SCR => classroom => home)
Environment Connecting school and outside (use of outside personnel)



“'SAKURA-SHA KK.
SAKURA IM worth LMS Project (P5, Maths)

What is your evaluation?

https://youtu.be/cloDOUeocACA (18:00 - . 28:00-) 1 engaaomont.

2 Motivation

OEE 0 3 Promotion of

o 38 308058 1050, 0 Understanding
I W I P s Improving Class
FEdoat gy Efficiency
E:=f==:-.2.=:=¢':§°:":§.'.=f° 5 Progress &
:‘:g ::":_gfim s . =§:§§ .t :; Comprehension Checks
o | Augnentaiionol
@: §=.=. . EE Eo o 200 @ o.E TeaChing Materials

Augmentation of means
7 of expression and
thinking

Expansion of Information
sharing means

9 Expansion of Learning
Environment
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Questionnaire SAKURA IM Project Workshop, Aug 2022

10 Participants responded

Position
10 FoolElE

A

Sex
10 FoolElE

Age
10 fFo[EE

w &

@ Principal / Headteacher
@® Dos

@ Maths Teacher

@ Science Teacher

@ ICT Teacher

@ T Officer

® JICABIMBR IR

@ Maths educator

@ Software developer at Benax
Technologies

@® Female
® Male
@ Don't want to answer

®-2
@ 30-39
® 40-49
® 50-59
@ 60 -

Hlas 7
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Q1. How likely will you recommend this Workshop to your teacher colleagues?
10 fFEIE

2 1 (10%) 1 (10%)
0 (?%) 0(0%) 0 ((|>%) 0(0%) 0 (0%) i 0 (0%)
| |

g | |
0 1 2 3 4 5 6 7 8 9 10

1 (10%)

Q2. Why Q1? Please explain why you gave us this score.

Because this workshop shows us how we can make our own materials/tools for making mathematics easy
for learners

BRCH I DR EROHIREREMR(CIRADF U, BIFDATIADBRETEITALSEBNET,

EERNAFEKENEDTURED ., EEOHZ DEFETFENTEVVRLRDOT, NAZDOEDHESD R
LT TOEGFEDF AL (CIE DR BWOARE (FEBS,
BOENTEEZZ TN,

To improve our professionalism in maths teaching
Some aspects of training preservice teachers on the integration of ICT in teaching math or numeracy

Because all participants participated actively and fully understand the content

1. The Interactive Mathematics methodology engages learners; even the slowest learner can participate.
2. The IM is innovative: teacher and learners are highly motivated.

3. I would like to recommend this Innovative teaching method all over Rwandan schools

4. Thank you

| learned how to make a quick learning and teaching material which can help learners to understand well the
concept of Mathematics

During the work | felt motivated to learn more and more. | only wished we would continue learning but only
time was limited.

The workshop inspired me how to be creative and inventive during teaching.

| also learned how IM help even slow learners to do better.

All participants participated actively and fully understood the content delivered however time should be
increased to complete all activities



Hlas 7

Q3. Based on your whole activities in this Workshop, please score according to your level of satisfaction

about each program listed below.

Brief Presentation of SAKURA IM Project Achievement, and IM demonstration
10 ffDEZE

2 1(10%) 2

0((1)%) 0(?%) 0(0%)  0(0%) 0((|)%) 0(?%) i 0(?%) (20%) o«rm

0 1 2 3 4 5 6 7 8 9 10

Improvised Maths Teaching Aids Workshop - 1. "&ES S HVRE

10 FooEZE
8
6
4
2 2 1. (10%)

| \ \ \
0 1 2 3 4 5 6 7 8 9 10

0((|)%) 0(?%) 0(?%) 0(0%) 0(0%) 0(0%) 0(0%) [BEN 0 (0%)

Q4. If you have any comments to this Workshop, please tell us the points to be improved.

SHEHOHNESTNFEUE,

EECHAOEHIBO—ixxil> TESDONBHNTRNUOTIH, ZAEEENTBURREHDIET
¥, — A CRARTEKREL . DD THRIBCEECEITHEBNIESEEZEZTVWET, HDHESTNFE
Uiz,

| attended in the middle of the workshop when some sessions were ended. But since | am working with
Innocente, | am awaare of IM and its positive impact on students learning

| felt like | want to start again learning Mathematics guided by SAKURA-SHA
We enjoyed the workshop but the time was too short.

It took minutes to learn a lot.
What if it was made long like some hours?
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1. BACKGROUND

As noted by the Republic of Rwanda national policy of Vision 2020, Rwanda aims at transforming
from an “agriculture-based economy” to a “knowledge-based society” to achieve the status of a middle-
income country by 2020. It places ICT at the heart of the transformation across all sectors, and it has
selected ICT as one of the key enablers that help achieve the development.

The use of ICT in Education is regarded as a strategic lever to promote the improvement of the quality
of education for achieving the transformation (SMART Education policy 2015 and ICT in Education
policy 2016). The key program implemented in the Education sector is known as “SMART Classroom”.

According to these national policies, the existing Education Sector Strategic Plan (ESSP) calls for 3
strategic goals to be addressed for education to fulfil its potential in the development of Rwanda;

-To expand access to education at all levels.

-To improve the quality of education and training.

-To strengthen the relevance of education and training to the labor market including the insertion of
21st-century skills.

However, Rwanda still faces some problems in primary Mathematics education, which is the
foundation to develop the Science and Technology human resource mentioned in Vision 2020. Although
the One Laptop Per Child (OLPC) program has been implemented to improve primary education using
ICT, the utilization of laptops in actual lessons in classrooms has not been effective enough. Although
In-Service Teacher Training has been implemented to include the contents to utilize ICT in classrooms,
the expected results have not been seen yet. As a result, these activities for utilizing ICT in Education
are not linked effectively to improve the quality of education.

SAKURA-SHA K.K. (hereinafter called “SAKURA”) has already conducted a Feasibility Survey
assisted by JICA in 2016 to find the solutions to the challenging issues of ICT in Education, and then
the Survey Team found that the lack of effective educational software content was one of the reasons,
and the products of “Interactive Mathematics (IM) software” developed by SAKURA could be one of
the solutions.

Consequently, “Verification Survey with the Private Sector for Disseminating Japanese
Technologies for Utilization of ICT to Improve the Quality of Primary Mathematics Education in
Rwanda (hereinafter referred to as "Survey")” suggested by SAKURA was adopted by JICA; as the
proposed survey is fully in line with one of the priority area of Japan’s country assistance policy to
Rwanda, “Human Resource Development for Sustainable Growth and Job Creation”, and is to be
conducted as a part of JICA Rwanda’s “Program for Strengthening Education and Training in Science
and Technology” in Rwanda.

The Survey set the goals to contribute to the challenges in ICT in Education along with SMART

Education, and activities to verify and disseminate IM for Rwanda customized to deliver

“Interactive and Student-centered” Mathematics lessons.



2. OUTLINE OF THE PILOT SURVEY

(1) Purpose

The purposes of the Survey were as shown below.
1) To verify the effectiveness of the localized IM to improve Math lessons by teachers and
Math learning achievement by students utilizing ICT through the verification to introduce IM
into 6 primary schools in Kigali equipped with necessary facilities such as OLPC laptops and
so forth.
2) To discuss the plan for disseminating IM into public primary schools in Rwanda along with
the policy of SMART Classroom and the business model in education markets in Rwanda.

Output

Output 1 “To develop IM for Rwanda”

Output 2 “To plan teacher training contents for IM”

Output 3 “To verify the educational effectiveness of IM in lessons”

Output 4 “To formulate the business model for the education market in Rwanda”

(2) Activities
Activities related to Output 1 “To develop IM for Rwanda”
1-1: To fix the spec of IM for Rwanda with REB along with Competence-Based Curriculum
(P1,2,3,4,5)
SAKURA team fixed the capacity, screen size, operation, function etc. of IM and LMS
(Learning Management System) based on the discussion of REB and SAKURA team.
1-2: To fix the topics for IM for Rwanda
SAKURA team selected 5 target topics (1 topic / 1 grade each) for the verification in
cooperation with REB.
1-3: To gather information necessary for localizing IM
SAKURA team collected information about the specifications of computers and ICT
infrastructure in examined schools through visiting the schools.
1-4: To develop IM localized for Rwanda
SAKURA team localized IM based on the collected information and the result of the

verification.

Activities related to Output 2 “To plan teacher training contents for IM”
2-1: To develop Handbook for teachers to utilize IM in lessons
SAKURA team developed a teacher’s handbook, which was composed of basic parts and
advanced parts of the way to use IM for teachers to conduct quality lessons with IM.
2-2: To develop a Teacher training framework and content for utilizing IM
SAKURA team and REB developed the teacher training framework such as time, staff, and so



on, and contents for IM to introduce it into regular REB teacher training.

2-3: To train teachers of the examined group for utilizing IM (Pilot training) and get the
feedback

SAKURA team and REB implemented IM teacher pilot training for the teachers in pilot
schools to conduct the verification.

SAKURA and REB administered the questionnaire to the teachers to check the effectiveness
of the training and to get feedback to improve the training. Then, SAKURA and REB
summarized the results for designing IM teacher training.

2-4: To develop a Teacher training guidebook for utilizing IM

Based on the results and feedback from the pilot training, the SAKURA team and REB
developed the teacher training contents for IM to introduce into REB regular teacher training.
2-5: To formulate a plan to introduce the training contents of IM into current teacher training
conducted by REB

SAKURA team discussed with REB the plan to introduce the developed content for IM into
REB's regular teacher training.

Activities related to Output 3 “To verify the educational effectiveness of IM in lessons”
3-1: To fix a method of IM verification (to select pilot schools, decide verification activities,
verification period, and responsibilities of the parties concerned, etc.)
SAKURA team and REB fixed the plan of the verification such as the condition of pilot schools,
duration, duties and necessary data collection and so on.
SAKURA selected the pilot schools and visit those schools to check the situation and the Head
teachers’ agreement.
3-2: To introduce IM into examined schools and conduct lessons with IM
SAKURA team and REB installed IM into the computers of examined schools, and the
teachers start lessons using IM on the target topic.
3-3: To monitor the lessons with IM during the verification period
SAKURA team and REB visited pilot schools to observe and evaluate lessons with 1M.
3-4: To interview the teachers about the usability of IM and analyze the result after the
verification activities
SAKURA team and REB conducted interviews (or questionnaires) with teachers after the
verification to collect information about IM usability, change of teachers and students by IM,
curriculum relevance and so on.
3-5: To make Pre and Post tests for students and implement the tests, then analyze the results.
SAKURA team and REB made Math tests for students, implemented tests before and after
verification, and then analyzed the results.
3-6: To verify the effect of IM based on the result of IM verification such as the results of the
monitoring, the interview and the tests



SAKURA team analyzed and reported the result of verification (interviews with teachers,
evaluation of lessons, tests to students) to show the effectiveness of IM supported by REB.
3-7: To hold a seminar on the result of the verification

SAKURA team and REB held a seminar to report the result of the effectiveness of IM to REB
staff, JICA staff and others.

Activities related to Output 4 “To formulate the business model on the education market in

Rwanda”

®)

4-1: To gather information necessary for disseminating IM (policy, curriculum, in-service
training, education market, competitors, IP etc.)

SAKURA team collected information for the dissemination of IM in Rwanda such as policy
about ICT in Education and SMART classroom, the political trend of Education, curriculum,
In-Service training, education market, competitors, IP and so on to validate the dissemination
plan.

4-2: To discuss IM dissemination to public primary schools in Rwanda

SAKURA team discussed with REB to form the plan to disseminate IM into Rwanda and
SAKURA'’s business development plan in Rwanda.

4-3: To verify the business model and plan for the public sector based on the result of the
verification

SAKURA team reformed the business model and plan for the public sector based on the result
of the verification and marketing research supported by REB.

4-4: To perform publicity activities (Bootcamp) for the private sector

SAKURA team held Math Bootcamp in private schools to advertise IM and SAKURA’s
products.

4-5: To develop the business model for the private sector

SAKURA team reformed the business model and plan for the private sector based on the
result of the verification and marketing research (B/P selection, price setting, customer
research and so on).

Information of Product / Technology to be Provided

Interactive Mathematics (IM) for Rwanda

The proposed Product is a digital teaching aid, working on LINUX and Windows PC/Tablet,
designed and developed along the primary Mathematics syllabus in Rwanda. The product is
expected to contribute to the SMART Education policy of Rwanda, and to fit into the Laptop
PC distribution programs for primary school teachers. Considering that SAKURA develops
IM for Rwanda in cooperation with REB, SAKURA’s product would be given
recommendations/information for the teaching material vetting process by REB.

The Product, IM for Rwanda, will be developed for the limited topics, equipped with limited



functions of the teaching/Learning Management System (LMS). Even though this Product
(limited version) would be handed over to REB, SAKURA would also develop a commercial
version of IM for Rwanda to cover more topics/functions based on the feedback gained in the
Survey.

Specification of IM

Operation System Version 1: LINUX for students’ XO, Windows for Teachers
(installation type)
Version 2: Windows, Mac, Linux etc. (web browser type)

Language Kinyarwanda (P1, 2, 3) and English (P1 - P5)

Main contents Teaching and learning contents of approx..10 contents per 1 grade
(P1 - 5) are summarized in the table below.

Displaying a part of Syllabi for teachers

LMS (Managements for students’ progress and teachers’ use to

compile the collected data automatically when IM is used)

Memory capacity 9MB (about 51 contents totally) for students
17MB (about 51 contents totally) for teachers

Installer USB Flash memory or Download from Server
Monitor More than 1024x768 size, more than 16bit (32,000 colors)
recommended
Grade Topic Unit
b1 Number and calculation |(7) Numbers from 0 to 99, reading and writing,
0-100 comparison, sequencing, addition and subtraction
- Number and calculation |(2) Numbers from 0 to 500, reading, writing,
0-500 comparing, sequencing, four arithmetic operations
P3 Number-and calculation (4) Multiplication of 7, 8 and 9, Division
0-2000
b4 Positive and negative |(2) Positive and negative numbers, comparison,
integers (-10, +10) order, distances on number lines
p5 Addition and [(2) Integer addition and subtraction with negative
Subtraction of integers numbers

(4) Counterpart Organization
Rwanda Basic Education Board (REB)

(5) Target Area and Beneficiaries
The 10 schools (8 for examined installing IM, 2 for controlled) in the table below were assigned



as pilot schools.

School Type!

1 GS Kicukiro Public A
2 GS Nduba Public

3 Umuco Mwiza Academy Private A
4 | APAPER Complex School Private A
5 GS Kimironko Il Public B
6 | GS Kacyiru ll Public B
7 GS Kigali (from July 2019) Public B
8 GS Tabagwe (from Dec 2019) Public B
9 GS Rugando Public C
10 | Trinity Nursery & Primary School Private C

Beneficiaries:
Students and teachers in the 8 pilot schools (type A &
B only) above.

(6) Duration
From October 2018 to December 2022 (4 years and 3
months)

(7) Progress Schedule and Manning Schedule
Summarized in the attached Bar Chart of Activity Results.
During the survey period, 12 times of local survey trips were conducted.

(8) Implementation System
The actual implementation of the Survey was conducted by SAKURA entrusted by and in
collaboration with JICA. JICA supervised the overall implementation. As a contractor for this
project, SAKURA managed the entire project. In addition, I-LINK and M-wing, consulting
firms, provided overall support to the Survey.

! Type A: Teacher with IM, Type B: Both Teacher and Students with IM, Type: No IM (as control)



3. ACHIEVEMENT OF THE SURVEY

SAKURA SANSU

(1) Outputs and Outcomes of the Survey fira e e

for Rwanda

Output 1 “To develop IM for Rwanda”
SAKURA team has completed the development of the IM
Verification Version based on the result of the survey on

CBC and the textbooks used in education in Rwanda.
The developed IM is three types of products as
below.

- Installed into XO and used offline

- For teachers' use, installed into Windows

« XO has 4 hardware versions

computer and used offline 1.0 15 % % %
) ) 175k kkkkkk  ddkkhk
-For teachers and students including LMS,

* Operation System — Sugar 0.84, 0.96, 0.98,,,,,,

installed into Windows computer using browser

. * IM work with XO1.5 and XO4 / Sugar 0.96 and above
online

Therefore, it was confirmed that IM works without any problems on teachers' computers and students’
computers deployed in public schools in Rwanda.

It was also confirmed that LMS works without any problems at a school (GS Kigali) having a SMART
classroom with a stable internet connection. The combination of IM and LMS enabled the teacher to
grasp the progress of understanding of each student in real-time during the lesson, and it realized that
teacher could respond appropriately to the students who were slow learning during the lesson.

A feature of Math lessons using IM is that student can easily understand Math concepts through a wealth
of visual effects (Animations) and auditory effects (Sounds). In addition, it is easy for teachers and
students to operate IM, and it incorporates the know-how of Japanese Math education that the
SAKURA-SHA has accumulated over many years. Through the activities, it was confirmed that these

features are effective in classrooms in Rwanda.

Understanding Practice Self-Evaluation
B 2 e e otanm toger sons [ <) 8 Let's answer quickly.
The inverse of 4+ 3 is -
The inverse of -3 isfl
& -1 -2 -3 +1 +2 +3
ik o e pumbesi i Theinverseof =3 is® | = =l = B
REES I8 AT AR TR EAE Y g7l B BT
-10 +10
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It is also a great achievement that even the low-spec computer such as XO could be working as a high-
quality Math teaching material with 1M.

Output 2 “To plan teacher training contents for IM”

As a result of discussions with REB and JICA, the number of target schools was fixed as 10 schools, of
which 8 were examined schools (one of which was an LMS demonstration school) and 2 were control
schools.

SAKURA team has implemented 7 IM teacher training for 32 Math teachers in all examined schools.
The content of the training is a two-day basic training course on mock classes and subsequent OJT
(On the Job Training) taking around one week of IM study. The attendants have acquired the basic
skills for using IM in lessons through the training. Even teachers who have never taught mathematics,
are not good at explaining in English or are unfamiliar with ICT, all of them mastered the basic
operation of IM within the period, regardless of age or gender.

By the end of the project, the training manual and the IM operation manual necessary for
implementing the IM teacher training have been developed. Furthermore, the SAKURA team has
specially trained 5 IM instructors (Master IM trainers) as local human resources.

As a result, the IM teacher training necessary to spread IM to more primary schools in the future has
become possible with only local
personnel.

In addition, although schools were
closed during the Covid-19 period, REB
has created various distance learning
materials to continue  education.
SAKURA team created a model Math
lesson video using IM, and two videos
were released on REB's YouTube
channel.

Output 3 “To verify the educational effectiveness of IM in lessons”
Math tests were conducted before and after the introduction of IM lesson to measure changes in Math



performance due to the new lesson. The results were compared between the examined schools and
controlled schools.

The total number of mathematics tests conducted before and after the introduction of IM at the schools
targeted by the project is approximately 4,300. About 3,700 (P1 to P5, 53 classes) out of the 4,300 were
able to analyze to compare the pre-tests and post-tests.

IM Lesson Normal

40

Ave. P1
30

50
45
40
35
30

221 275
25
S0 / N

15 183
10

20

0 Kicukiro P1B Kicukiro P1C Kicukiro P1D

Ave. P4
Ave. P2

70

5
63.1

40 41.0 60
- = e 46.9
S0 29.4 ©
- _____________-—-—-—-""
20 2 30
L 239 19.9
15 20
10 19.7

10
5
0 0

P Post Pre Post
—y, —C —Fy m—C
Ave. P3 Ave. P5

60 20

Pre Post Pre Post

—y —C — —

Mean Score Difference D ratio
Grade Type
Pre Post D Ex/C
Ex 22.1 46.9 24.8
C 18.3 27.5 9.2
Ex 31.8 41.0 9.2
P2 1.7
C 23.9 29.4 55
Ex 28.7 50.2 21.5
C 19.2 31.4 12.2
Ex 19.9 63.1 43.2
P4 1.6
C 19.7 46.9 27.3
P5 Ex 50.1 68.0 17.9 19




C 44.4 53.7 9.2

The analysis results are as follows.
- It was found that the "Difference between Pre and Post" or "Post-test results" were higher in all 30
examined classes (IM introduction classes) than in all 23 controlled classes for comparison.
- Examined schools have around twofold improvement in test results on average compared to control
schools. (Approx. 3 times improvement at maximum and approx. 1.6 times at least).
These facts show that classes with IM are more effective in improving students’ Math performance
than regular classes.
The positive effect of IM on students’ Math tests was observed regardless of grade, gender, and type
of school (public or private).

ACEITLMS in UR-CE, with which SAKURA-SHA was collaborating, independently investigated the
educational effects of IM and submitted the results as peer-reviewed papers to scientific and
educational journals in Western countries. Their conclusions supported the positive effect of IM.

For further findings, the results of S-T (Students’ activity vs. Teacher’s activity) analysis based on class
observations, analysis of students” arithmetic ways recorded in test sheets, and interviews with teachers,
support the greater improvement in examined classes as the following observations.

Analysis of Teacher-Students Activities
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IM supports lesson delivery and implementation by teachers

10



By using IM,

- Teachers will be less burdened with preparing for Maths class.

- Teachers acquire the basic "model" for teaching Math.

- Teachers can provide more guidance to slow learners.

- Classes progress more quickly, and there is closer interaction between teacher and students.

- As a weak point, students get excited, so teachers need to control well in the classroom.

- As a weak point, in case students also use IM on XO, the class needs someone to provide technical
support during the lesson.

| M supports students’ learning

By using IM,

- Itis observed that students' curiosity, activeness
and high concentration are highly promoted.

- Students' understanding of basic mathematics
concepts is highly promoted.

- The number of exercises that students try

during class increases significantly.

- Visualization of students' progress of understanding and calculation speed makes it easier for teachers
to give appropriate instruction, and the situation of "Learning and Teaching from each other among
students™ naturally occurs.

- Students are absorbed in Math lessons and become busy with only learning activities.
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According to the facts above, students master basic mental arithmetic, and that enables students to
improve their calculation accuracy and speed so that test scores in IM classes increase.

These enhance students' self-esteem and accomplishment in learning and generate their endogenous
desire to learn. In other words, IM contributes greatly to the development of students' proactive deep
learning.

These results were common regardless of school, grade, gender, and distinction between fast learners
and slow learners.

With the repeated emphasis on the importance of the result, IM involves students of both fast learners
and slow learners in learning activities during the lesson. It especially prevents slow learners from
dropping out of the class. Students actively listen to the instruction by teachers and watch the screen of
IM, and actively try exercises with immediate response from IM in the lesson with IM. That greatly
encourages students’ progress in learning and students acquire the skill and attitude of self-learning.

Output 4 “To formulate the business model for the education market in Rwanda”

In the private education market, SAKURA-SHA planned to utilize BP's sales network to sell IM licenses
to use, mainly to private schools. SAKURA team had several discussions with many BP candidates. As
a result, SAKURA-SHA has signed a contract of Local Distributorship Agreement with KEZA
Education Future Lab (KEFL) to assign KEFL as a local distributor in August 2022.

Self-reliant and Continual Activities to be Conducted by Counterpart Organization

For evaluating the sustainable effect of 1M, this report cannot show proof, but it will be possible if the
result of the National Examinations is analyzed. Comparing the correct answer rate of examined class
and controlled class in the same school can provide the result of the sustainable effect of IM after
some years.

12



For instance, the total number of P5 classes in
GS Kimironko Il in 2019 was 4 classes. 2 of the
4 classes were examined classes in this project.
It means that the other 2 classes can be regarded
as controlled classes. The students were
supposed to take the National Examination in
July 2021. If the result of the National
Examination in Math for this school is analyzed,
it will show the evaluation of the medium-term
sustainability of the IM effect.

Similarly, in the case of P4 students in GS
Kimironko I1in 2019, P5 students in GS Kacyiru

Il and GS Tabagwe in 2020, the result of the

2019 2020 2021 2022
s Kmr, Umc
Kmr, Umc,
P& *nr, Umc | App, Kac,
Thg
App, Kac, Ndb, Umc,
P5 Kmr, Umc App, Kac,
1 Tbg |:> Tbg
“fapp, k
PP, Kac, Kic, Umc,
P4 Kmr, Umc Tbg - Ndb, App
Ndb, Kic, Umc,
P3 Ndb, Umc App |:> Ndb, App
Kic, Ndb, Kic,
P2 Umec App * App
Kic, Kic,
P1 Umec App : r

National Examination in 2022 for these classes can provide proof.

However, it is normally difficult for this project to obtain the data for National Examination in each of

the classes. It is expected that REB or NESA analyze the data to find the sustainable effect of 1M.
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4, FUTURE PROSPECTS

It is convinced that the result of this project is so useful for improving the quality of primary Math
education in Rwanda. REB is proceeding to improve access to school education, improve the working
condition of teachers, increase employment, improve school education, and implement several
projects to introduce ICT into education with the financial and technical support of several
development partners, including the World Bank, and private companies. The result of this project is
consistent and harmonized with these policies.

Therefore, it is recommended that REB work on scaling up this project’s outcome to benefit all
primary schools in Rwanda, and the suggestions are following.

- REB or MINEDUC officially approve IM as official supplementary teaching material.

- REB uploads IM (online version) on the REB e-learning Portal.

- REB places the link to IM on the topics in Math digital e

textbook in the REB e-learning Portal.
- REB produces more Model IM lesson videos and uploads
them on the REB e-learning Portal.

- REB provides teacher training for IM lesson

implementation. "
- REB or MINEDUC keeps providing Internet access to b ' é

primary schools and computers for teachers and students. REB | P4 | Mothematcs | Unit 2 Positive nd Negatv tager Lesson & Distancebetween integers

1.545 views Mar 30,2021 Typs

- REB or MINEDUC keeps providing a SMART classroom
with the All-in-One Projector in which IM is initially installed.

Characteristics of IM Lessons

+ Clear Lesson Structure (Understanding / Exercise / Evaluation)
» Teaching Style - Interactive and Students-centred Lesson

+ Classroom Atmosphere (Students: Competitive = Supportive)
« Feedback/Evaluation for T/S = Formative Assessment

* Frequent Exercise (Estimated: 8=32=70 in 1 lesson) - LMS
 Help Students to master mental arithmetic

* Assurance of Individual Learning Opportunity

* Work both for Fast Learners & Slow Learners

ATTACHMENT:
1. Outline of the survey (Summary Diagram)
2. Bar Chart of Activity Record
3. Research Paper on IM Lesson’s Impact by ACEITLMS (UR-CE) for P-3 and P-5
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Appendix 4

Verification Survey with the Private Sector for Disseminating Japanese Technologies
for Utilization of ICT to Improve the Quality of Primary Mathematics Education in Rwanda,

SAKURA-SHA K.K., Japan
Impact on the Concerned
Development Issues in Rwanda
( » Teachers improve their teaching skills

to utilize ICT in actual lessons
» Students improve Math skills by
introducing IM with quality contents

Concerned Development Issues

in Rwanda

» Challenge in Quality of Primary
Math Education as the basis of
Science & Technology human 2434
resource development

> Challenge in ICT in Education == » Quality of Math Education improves
due to Lack of educational ® ” | through the utilization of ICT in
contents utilized for SMART ® Education )
\ Education e S
e — Interactive Mathematics (IM)
Implemented Activities in the

Survey

-The digital teaching and learning
contents to utilize the feature of / \
K To customize IM for Rwanda to \ Japanese Math Education

utilize in actual lessons along with -To be used for both effective

Rwanda curriculum Teaching by teachers and Learni » The effectiveness of IM is officially
» To verify the educational effectiveness by students & proved through the verification

of IM through the verification - To change the lesson to activities.

activities to introduce IM into schools Interactive and Student-centered. » SAKURA starts the business in

in Rwanda, including to design and Rwandan markets with Rwandan

implement teacher training for Name of Counterpart: REB _

utilizing IM (Rwanda Basic Education Board) Business partner(s).
» To plan the dissemination of IM into Survey duration:

design Business model and plan

public primary schools in Rwanda Oct./2018 — Dec./2022
\ along with SMART Classroom, and/ Survey Area: Kigali, Rwanda




Appendix 1: Survey Schedule

Activity

PLAN

2018 2019 2020 2021
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Outputl: To develop IM for Rwanda

To fix the spec of IM for Rwanda
1-1 with REB along with Competence-
Based Curriculum (P1, 2, 3, 4, 5)

1-2 To fix the topics for IM for Rwanda

_, To gather information necessary for
localizing IM

1-4 To develop IM for Rwanda

Output2: To plan teacher training contents for
M

To develop Handbook for teachers to
utilize IM in lessons

To develop Teacher training
2-2 framework and contents for utilizing
M

To train teachers of the examined
2-3 group for utilizing IM (Pilot training)
and get the feedback

2.4 To develop Teacher training
guidebook for utilizing IM

To formulate a plan to introduce the
2-5 training contents of IM into current
teacher training conducted by REE

Output3: To verify the educational
effectiveness of IM in lessons

To fix a method of IM verification (to
select of pilot schools, decide

3-1 verification activities, verification
period, and responsibilities of the
parties concerned, etc.)

_, To introduce IM into examined
schools and conduct lessons with IM

3-3 To monitor the lessons with IM
during the verification period

To interview the teachers about
3-4 usability of IM and analyze the result
after the verification activities

To make Pre and Post tests for
3-5 students and implement the tests,
then analyze the results

To introduce Japanese Mathematics
Education and utilization of IM, and

3-6 suggest the effective plan of utilizing
IM in Rwanda (planned to conduct
the Training in Japan)

To verify the effect of IM based on

_, the result of IM verification such as
the results of the monitoring, the
interview and the tests

_o To hold a seminar for the result of
the verification

Output4: To formulate the business model on
education market in Rwanda

rogattcr mmorTTTatiorT TIEtTS5ary 1ur
disseminating IM (policy,
4-1 curriculum, in-service training,

education market, competitors, IP
o)

To discuss IM dissemination to
public primary schools in Rwanda

To verify the business model and
4-3 plan on public sector based on the
result of the verification

4-a To perform publicity activities
(Bootcamp) to private sector

_ To develop the business model on
private sector
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Abstract: This study presented the effect of Interactive Mathematics software for Rwanda assisted
teaching on primary three learners' conceptual understanding and performance. The Cognitive
Theory of Multimedia learning (CTML) supported quasi-experimental design of the study drawing
on IM software features that fits a multimedia tool for effective learning. This study used a sample

of 137 lower primary learners. Learner’s tests scores, as well as a sample of their workings



provided data to be analyzed. Learners' conceptual understanding was measured using the
percentage of learners who performed a particular item, and analyzed using sample learners
workings while the overall performance was measured using the mean class scores. From data
analysis, IM assisted teaching likely influenced conceptual understanding and performance based
on a .05 p-value, the effect size of significance and learning gains. The analysis of learners’
workings revealed different cases of dyscalculia in addition, subtraction, division and
multiplication, which reduced remarquably in the post-test by IM-supported teaching. This likely
evidenced conceptual understanding development by IM supported teaching. The study suggested
further similar researches and recommended Rwanda Education Board to support teachers in
developing basic computer skills to effectively create and monitor multimedia learning

environment for effective learning.
Keywords: Interactive Mathematics software, conceptual understanding, mathematics,

lower Primary school, Rwanda

Introduction

We (authors) argued elsewhere that the interactive mathematics software increased learners’
performance in mathematics through considering scores from pre-and post-tests. The overall
ultimate goal of teaching mathematics is not about getting learners’ best scores but more
importantly developing their abilities to understand mathematical concepts (Taram et al., 2018)
and equipping them with powerful tools to understand and change the world (Andamon & Tan,
2018). Although the current educational era is dominated by a high level of global competition,
there exist disparities in mathematics education worldwide and especially in sub-Saharan African
countries (Bethell, 2016). Mathematics International competitions like in TMISS and OECD as
well as performance in mathematics appear to be highly dominated by learners from developed

countries and high-flying countries of East Asia while African countries are poorly represented



(Bethell, 2016). According to Beatty & Pritchett (2012) achievement gap in mathematics
worldwide is so large that it would take hundred years for African countries to reach mathematics
achievement average level of developed countries, unless change is initiated. In this era of rapid
scientific and technological development, mathematics is one of the vital study areas necessary to
foster development especially for underdeveloped countries that aspire to industrialize (Njiku,
2019). Therefore mathematics like other sciences should be developed earlier to ensure learners
leave schools being technologically and mathematically literate to embrace the global competition

in its all aspects (Bethell, 2016).

Mathematics education in Rwanda had been characterized by teacher’s long explanation and
writings on the chalkboard with learners’ less mathematics activities. These practices are still
persistent in Rwandan mathematics classes with a growing number of learners per teacher. Few
studies conducted in primary mathematics education in Rwanda pointed out shortcomings in
pedagogical content knowledge like teachers’ weaknesses about unpacking learners thinking in
responding to a particular mathematics task (Maniraho & Christiansen, 2015). In 2015, Rwanda
education system adopted a competence-based curriculum replacing knowledge-based curriculum
in quest of quality education. The purpose was to achieve the country’s mission of developing
human capital for sustainable development (MINEDUC, 2018) and to embrace the national and
international job market requirements and job creation. Along with the development of CBC, the
Rwandan education system endorsed policies and initiatives to improve learning outcomes,
including the integration of ICT in teaching and learning activities (Mugiraneza, 2021). Different
programmes and initiatives promoting the use of ICT in education like ‘One Laptop Per Child
Campaign’ (OLPC) achieved a lot including the distribution of computers, laptops and XOs also

commonly called OLPC by assimilation to the campaign that provided them. However, all these



laptops and OLPCs have longtime been kept jealously and safely for many years without being
used in classroom activities. School administrators simply accommodated to make daily reports
about the number and the state of these technological tools that kept on dampening day after day

in school stores.

The Interactive Mathematics (IM) software for Rwanda is an ICT technology designed by Rwanda
Basic Education Board (REB) in partnership with JICA/SAKURASHA, a Japanese company that
designs educational materials. IM was developed to support the effective implementation of CBC
using laptops and XOs (OLPCs) distributed to schools some times back. IM is believed to support
basic mathematics teaching and to benefit mathematics education in Rwandan basic education.
Given that more research in ICT supported pedagogies are mostly found in high school levels, this
study is among few conducted in primary level. It is the first one in Rwanda to investigate the
potentials of IM in supporting effective teaching and learning. Besides, it served as a means for
teachers and learners to experience teaching and learning activities in smart classroom. Therefore,
this article is unique in inspiring REB and researchers interested in ICT use as an instructional tool
to plan and develop some policies about improving conceptual understanding using IM software

or any other multimedia tool.

This study focused on primary three learners’ mathematics conceptual understanding when IM
software is used. This was achieved through answering the following question: What is the effect
of IM on P3 learners’ conceptual understanding in mathematics? Before we discuss the
methodology and findings, we review the existing literature on mathematics conceptual

understanding together with cognitive theory of multimedia learning.



Literature Review

Conceptual Understanding in Mathematics

Successful mathematics learning encompasses learning processes aimed at understanding the
knowledge of the procedure and the concepts contained in the material being taught (Jatisunda,
Salim Nahdi, 2019). According to (Andamon & Tan, 2018).understanding the mathematics
concepts refers to the knowledge that resulted from the understanding of basic concepts necessary
to understand and perform mathematical algorithms. Conceptual understanding in mathematics is
important for mathematical expertise (Andamon & Tan, 2018).  According to Kilpatrick
conceptual understanding, procedural fluency, strategic competences, adaptative reasoning, and
productive dispositions are five intertwined strands that should be developed to help children learn
mathematics proficiently. Drawing on Kilpatrick’s mathematical proficiency, (Khan, 2018)
explained conceptual understanding as the understanding or mastery of student’s concepts,

operations, and mathematical relationships.

According to (Ji & Barbara, 2013), the development of conceptual understanding of multiplication
follows two models: the additive relationships that fits whole numbers and multiplicative
relationships that fits non-whole numbers. The additive relationships is a process of adding equal
sized numbers repeatedly. This model consists of building conceptual understanding of
multiplication starting by using groups of discrete objects whereby learners count the number of
objects and the number of the groups and apply their addition skills to prove that the repeated
addition gives the same result as multiplying (Ji & Barbara, 2013) . The effective use of repeated
addition to develop conceptual understanding of multiplication and multiplicative reasoning
results not from the operational side of multiplication but from the emphasis on the discovery of

‘the intermediate unit’, the creation of new unit (the number of occurrence of the intermediate unit



in repeated addition) and the ability to deal with two levels of units: from adding the same unit or
intermediate unit a number of times to iterating the intermediate unit a number of times (Ji &
Barbara, 2013). For example 3+3+3+3=3x4 means adding 3 units to three four times is equal to
iterating the unit 3 four times and 3 is the intermediate unit while 4 is the new unit created from

repeated addition.

However, multiplicative relationship involves the conceptual understanding of an intermediate
unit or many intermediate units other than multiplication. For example, working on %x% =%

requires the understanding of concept fraction, bar of fraction, equal sign, numerator and
denominator in addition to multiplication itself. According to (Ji & Barbara, 2013), the additive
relationships measure multiplicative reasoning linked to natural numbers while multiplicative
relationship model measure the multiplicative reasoning which is linked to fractions, slope,
proportions and rate also explained as complex topics. Comparative judgement model (CJ) (lan,
Mathew, Camilla&Jeremy, 2013) likely complete the multiplicative relationship model, to develop
the multiplicative reasoning involving fractions. The understanding of fraction need to develop
the conceptual understanding of multiplication as the foundation for developing more cohesive
understanding of complex multiplicative reasoning (Ji & Barbara, 2013). This study was
conducted in lower primary on units of numeration and operation of whole numbers. Therefore,
we used the additive relationship model of development of conceptual understanding in

multiplication.
Cognitive Theory of Multimedia Learning

According to (GebreYohannes et al., 2016), multimedia can be understood as computer-mediated

software that present a concepts in a simultaneously integrated text, color, graphical images,



animation, audio sound, and full motion video in a single application. The cognitive theory of
multimedia learning (CTML) as explained by Mayer & Moreno, (1998a) draws on auditory and
visual stimuli. It is defined as learning from words and pictures, from the combination of text and
pictures (Mayer, 2014, Rudolph, 2017, Sorden, 2012). This theory explains three principles that
influence learning. The acquisition of knowledge may go through separate processing channels
for pictures and words (dual principle of learning) but the working memory’s capacity for
information processing limits knowledge to be acquired (limited capacity principle of learning)
(Muhammad, 2018). They need appropriate cognitive processing for meaningful learning to occur
(active processing principle), like paying attention, conceptual organization and integration with
prior knowledge (Muhammad, 2018). Multimedia learning environments may be static (using
pictorial and auditory information) or dynamic (with animations) dealing with the transient nature
of the dynamic information presented in these environments (Sorden, 2012) According to
Soewardini et al., (2018), the Cognitive Theory of Multimedia Learning (CTML) is likely an
effective ICT learning theory capable of helping learners learn effectively and efficiently through
instructional multimedia (Rudolph, 2017) . In classroom situation, CTML is oriented as learner
centred and influences active and meaningful learning observable through learners’ performance

on a task or a test (Sorden, 2012).

CTML benefited teaching in different areas and levels. A study conducted in medicine found that
the teaching of general surgery using video-based operative sessions is effective in resource limited
settings (Muhammad, 2018). The interventionist study conducted using game-based learning apps
in primary school using Mayer’s CTML framework found that the game-based apps intervention
can enhance learners’ achievement with significant mean differences (Loo et al., 2020). In

Rwanda, Ndihokubwayo et al., (2020)’s study was conducted in physics and found CTML



effective in promoting quality education. Moreover, Uwurukundo et al., (2022)’s study found that
GeoGebra supported the teaching of geometry and improved problem-solving abilities more than
the use of chalk and talk. For CTML to be as successful in dynamic classroom situation as it is
in controlled experimetal situations, learners cognitive capacity should be taken into consideration
to avoid cognitive load (Rudolph, 2017). For Patel & Dexter (2014), the use of technology in
mathematics facilitate the teaching of maths in multiple representation and likely ease learners’
cognitive load. As for Bethell, (2016) availability of appropriate educational technologies

influences achievement and performance in mathematics.

The Interactive Mathematics (IM) Software for Rwanda

This study used Interactive Mathematics (IM) software as a multimedia tool in primary three
mathematics teaching and learning. Adapted from the Interactive Mathematics (IM) software
used in Japan and developed under primary three-mathematics competence based framework for
Rwanda, the IM assisted teaching goes through 3 levels consisting of understanding, quick
exercises and evaluation. At the understanding level, learners are engaged to explore unknown
relationships by manipulating semi-concrete mathematical objects presented as attractive pictures
associated to particular sounds, movement and text. This level triggers learners questions like
“what kind of mechanism is it?” By undertaking several repeated activities using different
exercises at the understanding level, learners manage to figure out and progressively grasp clear
relationships. After understanding relationships, learners are taken to the next level where
mathematics objects are present in abstract way to practice multiple times. Sometimes, they switch
back to understanding level whenever they forget the relationship and come back to quick
exercises. IM supported teaching ends with evaluation level hereby learners perform several

exercises rewarded by the software once true or false. At that level, learners can also check the



answer. All these IM characteristics explained above can be understood as fitting the multimedia
features explained by (GebreYohannes et al., 2016). Therefore, we can argue that IM software
features fit the multimedia instructional tool that can boost learners’ conceptual understanding and

performance in primary mathematics class in Rwanda.

Conceptual Framework

Some studies found positive correlation between conceptual understanding, procedural fluency
and problem solving (Ho, 2020). Mathematics expertise and conceptual understanding cannot be
separated one from another and they serve as best predictors of learners’ performance. In this
study, the teaching and learning activities will be performed on numeration and operation in the
set of natural numbers, therefore the additive relationship model will be used to analyze learners’
conceptual understanding in multiplication. This will be visualized by analyzing the potential
development of learners conceptual understanding through some of their workings. Thus, the
analysis of learners’ conceptual understanding will start by the analysis of their problem solving
skills, their performance and evidenced by a sample of scriptural work. During this study, IM
software will be used as an ICT tool that fits the characteristic of a multimedia tool to frame the
cognitive theory of multimedia learning. The teaching will slightly focus on addition and
subtraction of multidigit number and focus more on simple multiplication and multiplication of
multidigit numbers and less on division. Therefore, the additive relationship model will help to
develop learners’ conceptual understanding of multiplication and to develop multiplication
reasoning. The relationship between this study’s variables can be best visualized the figure 1

below:



Multimedia Learning

[ Cognitive Theory of ]

Models of conceptual
understanding development:
Additive relationships

[ IM supported teaching ]

[ Performance ]<:>[ Conceptual understanding ]

Figure 1: Conceptual Understanding Development Model by Interactive Mathematics (IM) Multimedia Learning.

Methodology

Research Design

This study is a quasi-experimentally designed to analyze Primary-three (P3) learners’ performance
and mathematics conceptual understanding based on use of interactive mathematics (IM) content
software as an instructional tool. During this study we used two groups randomly assigned to
control group and experimental group in One-Group Pretest-Posttest Design (Fraenkel et al.,
2012). Learners sat for a pre-test before teaching to check their equivalence in learning. The
experimental group consisted of a group of learners who were taught mathematics with IM
software as a supportive tool for learning, while control group was the group of learners, with the
same equivalence in learning as group B who participated only in the pre-test to ensure the
equivalence in learning level between the two groups. In the one-group pretest-posttest design, a
single group is measured or observed after being exposed to a treatment. Thus, group A (control

group) only performed pre-test while group B (treatment group) performed both pre-and post-test.



The role of Group A in this study was to check the equality of performance levels between these

two groups of learners while group B participated in the intervention.

For group B, the treatment group, mathematics teaching and learning were conducted in a smart
classroom using IM content on a computer and projected on a classroom wall. Learners followed
the teaching on IM projected content, exercises, contiguously attempted their activities, and
worked using a paper draft and a pencil. For the control group, no other intervention was done.
Thus, the comparison was made between the control and experimental groups before teaching,
while pre-and post-test scores were compared after learning for only the experimental group. The
teaching was conducted for 40 minutes and six periods per week for three months of the first term

in 20109.

The study was conducted in a public school in Kigali City of 9YBE status. The sample in this
study consisted of 63 learners in the Experimental class and 74 learners in the Control class.
Participants were non-randomly selected and consisted of learners from two different school
statuses (public and private). The availability of infrastructures, computers, projectors, and good

condition for projection, were among other factors that guided the selection of sample schools.

Research tools

Teachers of primary three who participated in this study and the first author with a group of
Japanese experts conducted a short seminar about the effective use of IM in teaching. Therefore,
they agreed on lesson plans that are IM integrated, and they practiced the microteaching before the
actual teaching activities. In addition, they agreed on the content and developed together items for
the tests referring to the Rwandan mathematics syllabus of P3 (REB, 2015) and to the planned

scheme of work to support the actual school’s classroom activities calendar effectively. The



content taught consisted of addition and subtraction of numbers with sum or difference less than
2000, multiplication tables of 7, 8, and 9, multiplication with one digit number and multiplication
with a 2 digit number, and long division of numbers less than 2000 by a one-digit number.
Comparing the topics, the teaching of multiplication occupied nearly 73% of time 27% of time
which led to use 11 items out of 15 items about multiplication, 2 items about addition and
subtraction (prerequisites knowledge) and 2 items about division (inverse of multiplication) to
develop higher order thinking out of conceptual understanding of multiplication. The integration
of division topics with the multiplication ones was guided by the arguments that, it is important to
choose models that clearly embody the meaning of a multiplicative relationship as compared to an
additive relationship at the early stage of instruction of multiplication. The test consists of five

questions divided into 15 sub-questions (see appendix 1).

Data Collection and Analysis

All learners in the experimental group were invited to follow the teaching on the projected content,
and sometimes, they were given a wireless mouse for learning activities. Quantitative methods of
data collection were used. The test was administered in English and translated into the local
language (Kinyarwanda). Learners’ scores from the pre-test and post-test have been collected

using question items developed out of the content used in the experimentation.

We used MS Excel 2016 to analyze the data. We marked the test with five questions under 15
items. Each item got one score. We then summed up the total score each pupil would get. Then
the average was computed on a percentage score. A t-Test was used to measure the effect between
pre-and post-test and between male and female learners. Again, the number of learners who
successfully performed each item was calculated and averaged on percentage. Graphs were drawn

to represent learners who performed the questions well visually. The effect size and learning gains



of significance were measured using formulae (Ndihokubwayo et al., 2021). The effect size is
measured by taking the difference between post-test and pre-test average scores and dividing this
by the average standard deviation. The learning gain is measured by taking the difference between
post-test and pre-test average scores and dividing this by the difference between the highest score

and pre-test score.

Results

Primary Three Learners’ Performance

Table 1 shows the results of a t-Test analysis of two samples of means of equal variances. These
are results from two groups, control (those learners who only did pre-test) and experimental (those
learners who did both pre-and post-test or who experienced a teaching intervention). Based on
these findings, it can be said that treatment and control group learners are likely, not different from
each other in terms of performance, and their mean scores are almost the same (p=0.125; p>.05,
df=135, Mean pre-test [only]= 38.558 and Mean pre-test [both]= 33.650) before learning.
Therefore, before the intervention, the treatment group and the control group were equivalent in

knowledge about the content of experimentation based on the p-value or significance.

Table 1. t-Test of Two-Sample of Means From Pre-test [Only] Group and Pre-test[Both] Groups

Pre-test [Only] Pre-test [Both]
Mean 38.55856 33.65079
Variance 466.6913 790.5786
Observations 74 63
Pooled Variance 615.4396
Hypothesized Mean Difference 0
Df 135
t Stat 1.154029

P(T<=t) one-tail 0.125263



t Critical one-tail 1.656219
P(T<=t) two-tail 0.250527
t Critical two-tail 1.977692

Table 2 shows the results of the analysis of a t-Test of paired two samples of means of the treatment
(experimental) group in pre-and post-test. It is seen that the difference in performance before the
treatment and after the treatment is significant based on the mean differences, the degree of
freedom, and the one-tail P-value (p<.001; df=62; Mean pre-test [both]= 33.650; Mean post-test

[both]= 56.507).

Table 2. t-Test of Paired Two Sample for Means From Pre-test and Post-test [Both] Groups

Pre-test [both] Post-test [both]
Mean 33.65079 56.50794
Variance 790.5786 904.4547
Observations 63 63
Pearson Correlation 0.819396
Hypothesized Mean Difference 0
Df 62
t Stat -10.3163
P(T<=t) one-tail 2.21E-15
t Critical one-tail 1.669804
P(T<=t) two-tail 4.42E-15
t Critical two-tail 1.998972

Primary Three Learners’ Difference in Performance on Test Items



During the pre-test [only] group (control group, before learning), only question number #1,#2 #5,
and#9 out of 15 sub-questions were likely understood and performed by more than 50% of learners.
The other 11 sub-questions were poorly understood by learners and were generally performed by
less than 50% of learners, with questions no #3, #4, #13, and #14 performed by less than 20% of
learners. Question number 15 was the least understood of all questions as it was performed by
nearly 5% of learners (see Figure 2). Therefore, comparing the control and treatment groups,
conceptual understanding increased in the treatment group by IM based on the percentage of

learners who performed each item and the number of items performed by more than 50% of
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Figure 2. Learners Difference in Performance on Test Items from Pre-test to Post-test

For the pre-test [both] group (experimental group, before learning), the pre-test results show low
rate of performance of nearly all questions except sub-questions #1, #2 and #9 performed by
between 50% and 70% of learners, while other questions were performed by less than 50% of
learners including sub-question 15 not performed at all (0%). The post-test [both] group

(experimental group, after learning) results show a remarkable improvement in learners’



understanding of all questions except question #1, where the number of learners who performed it
was less than the one in the pre-test [both] group results. Question #15, which not all learners
understood in the pre-test [both] group, was performed by more than 30% of learners during the
post-test [both] group. By looking at individual learner workings which led to performance in the
pre-test and the post test, learners difficulties manifested in the pre-test including failure to perform
addition and subtraction of multidigit numbers, interpreting repeated addition as multiplication,
performing simple multiplication and division as well as performing long division reduced

remarquably in the post test as it appear from examples analyzed in figure 3 and figure 4 below.

From figure3, learners’ post-test scores improved by 73% (from 0 to 11 out of 15). By analyzing
the learner’s post-test scriptural work the 2 items of question #1 consisting of addition of two
multidigit numbers with carrying and simple subtraction of two multidigits numbers it appears that
learners faced difficulties to perform these operation which are very basic to multiplication and
division, the main focus of this study’s intervention. Besides, expressing repeated addition as
multiplication, multiplication table of 8 and simple division by 7 (inverse multiplication table of
7), which are very basic to perform complex multiplication (2 items of question #5) and long
division (last item of question #5) were difficult for learner 1 to perform. In the post-test, learner
1 managed to increase the performance from 0 out of 15 items in the pre-test to 11 out of 15 items
in the post test. Learner 1 manifested the understanding of addition with carrying and simple
subtraction (question #1), expressing repeated addition of 7 as multiplication by 7, and working
out simple multiplication exercises. Therefore, many items involving addition, subtraction and
multiplication that were likely not understandable in the pre-test were well performed in the post-

test after IM-supported teaching.
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Figure 3: Learner 1’s Scriptural Work of Pre-test and Post-test, Field Study, 2019

From figure 4, learners’ post-test scores improved by 66.7% (from 4 to 14 out of 15). In pre-test,
learner 2 struggled to find mechanisms behind relationships between repeated addition and
multiplication, relied on drawings, and drafting multiplication table of 3 learned before to help
recalling mechanisms to find the answers. Curiously, figure 2 shows that the learners was not
mastering multiplication table of 3 or content of primary 2 though it is a prerequisite to learn
multiplication by 7, 8 and 9 or content of primary 3 (REB, 2015). In addition, multiplication of
multidigits numbers with one digit number or two-digit number was also so difficult that the
learner failed work out 197x7 or 146x3. In the post-test, learner 2 demonstrated abilities to smartly
perform multiplication of 197x7 or 146x3 but did not grasp the mechanism of organizing vertical
addition digits from multiplication that led to failing to find 146x13. On division (inverse of
multiplication), the learner showed difficulties to perform simple division by 7 and long division
of 1896 by 8. The long division of 1896 involves the understanding of groups of number to be

divided and the systematic mechanism to continue the process including multiplication,



subtractions and movement of digits (lowering) up to the answer. Figure 2 shows no evidence
about the understanding of these mechanisms by learner 2. However, after IM-supported learning,
learner 2 managed to understand the mechanism of long division and all mechanisms involved in

the process up to finding the final answer.
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Figure 4: Learner 2’s Scriptural Work of Pre-test and Post-test, Field Study, 2019

From figure 3 and figure 4 it is clear that IM-supported teaching improved learners’ performance
and boosted their conceptual understanding of concepts addition, subtraction, multiplication and

long division.

From the analysis of types of errors of multiplication committed in the pre-test, the results revealed
that many learners did not understand the question or failed to find the answer and left the place
of the answer as empty. Many other learners understood the repeated addition but failed to interpret
it in a corresponding multiplication and wrote the sum of the addition terms in place of the term
of multiplication. Other learners did not understand the role of the arrow between the repeated
addition expression and the corresponding multiplication expression. They simply added all
present terms regardless of the presence of the arrow and wrote the resulting sum as the requested
term of multiplication. Other few learners wrote answers, which do not show any link neither with
the terms nor with the operation. This explains the root of learners’ low conceptual understanding



in the pre-test as it appears in figure 5 below:

F+7+7 — Fx[E]0

wrong understanding of interpreting repeated
addition as multiplication and failure to deduce
the term of multiplication from the number of
occurence of 7 in addition

9+ 94+ 94+9+9+T+9+9 —» 9x[d9

7+7+7 — 7x[
9+ 94+ 94+9+9H+O+T+9 —» 9x[TH

T - =
FH7+7 — 7x[E4

9+9+9+9+9+9+9+9 — 9x[2d

F4+7+7 — 7x[2d

74+74+7 — 7x[ZF]
94+94+9494+94+94+9+9 — 9x[gz]

wrong understanding of
operations and relationship with
left and right sides of the arrow.
answers do not show any link
with terms

Failure to deduce the termm of multiplication from
repeated addition and wrong understanding of the
role of the arrow between addition expressions and
multiplication expressions

FH+7+7 — =[]
9+9+9+9+9+9+9+2

No understanding of the
question resulting in no
answers

Figure 5: Types of Errors of Multiplication Committed in the Pre-test
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Discussion

The results of this study show that, considering the number of items performed by more than 50%
of learners, there is a significant difference between the pre-test and post-test scores of learners
based on statistical significance, the effect size of significance, and learning gains. In addition, the
analysis of learners’ workings reveal the presence of many cases of dyscalculia in addition,
subtraction, division and multiplication, which reduced remarquably in the post-test by IM-
supported teaching. Therefore, this demonstrated that the teaching and learning of mathematics in
primary using IM software as an instructional tool would significantly improve learners’

conceptual understanding in mathematics.

The results of our study are in line with other studies grounded in the CTML (e.g. Loo et al., 2020
and GebreYohannes et al., 2016) that found the benefits of using multimedia tools to improve the
quality of primary mathematics learning. Infact, Loo etal., (2020), conducted an interventionist
study on primary learners to investigate the effect of using Digital Game-based Learning apps

based on Mayer’s Cognitive Theory of Multimedia Learning in Mathematics for primary school



students from the aspects of motivation, performance and problem solving ability. This study
found that the intervention increased learners motivation, enhanced their performance and problem
solving abilities. Earlier to this study, (GebreYohannes et al., 2016)conducted a quasi-
experimental study to present an approach of teaching mathematics courses like calculus and
numerical methods by integrating meaningful multimedia technology to foster the learning
process. The study found that the multimedia assisted lesson was more organized and
comprehended resulting in improvement of leaners’ performance on the modules of calculus and
numerical methods. Likewise, that lesson allows visualization and understanding of unknown
mathematical relationships (Uwurukundo et al., (2022). Therefore, multimedia learning
environment likely stimulate meaningful and successful learning based on Mayer & Moreno,
(1998a)’s arguments on multimedia learning outcomes. Similarly, it had been argued that the use
of technologies in teaching, based on Mayer’s CTML promote quality education (Ndihokubwayo
et al., 2020) and that multimedia based teaching and learning process is more effective than the

traditional way of teaching ( Loo et al., 2020 and (GebreY ohannes et al., 2016).

Therefore, IM software for Rwanda, as a multimedia instructional tool for primary mathematics
seems to be effective for overcoming shortcomings in pedagogical content knowledge as
explained by (Maniraho & Christiansen, 2015). This is based on the IM lesson presentation in
three steps of understanding, quick exercises and evaluation with all its features of attractive
presentation of mathematics objects and their concrete movement as well as audible mathematics
process accompanied by a specific sound corresponding to right or wrong process. Therefore, this
support the teachers’ lesson preparation and flow as well as teacher’s abilities to engage learners
and to attract their attention to the lesson. The IM assisted-teaching start by connecting the pre-

requisite with the new lesson at the IM software understanding level where mathematics content



is attractively presented as words and pictures of different colors. During IM assisted lesson,
manipulation of mathematics objects was accompanied by a characteristic sound and movements
associated to a wrong or right process or answer. The figures below serve as examples that
provides an insight on the characteristics of IM in multimedia context that likely contributed to
conceptual understanding. Figure 3 shows annotated IM outlook of the understanding level of the

lesson about counting in sevens.
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Figure 3: Annotated IM Outlook of the Understanding Level of the Lesson about Multiplication

It had been explained that conceptual knowledge is important in the Mathematics learning process
(Zulnaidi, 2017) and technological assisted teaching promote conceptual understanding of
mathematics (Patel & Dexter 2014). For example Crawford & Wirth, (2020) found that Case-
Based Games Learning (CBGL) in mathematics improves conceptual understanding on average.
Birgin, & Uzun Yazici (2021) conducted study about investigating the effect of using dynamic
geometry software (GeoGebra) on the eighth-grade learners' conceptual understanding and the

retention of learning regarding linear equations and slope. The study found that GeoGebra



software-supported instruction improve both learners’ conceptual understanding and retention of

learning in comparison to textbook-based direct instructions.

Mohd Syah, Hamzaid, Murphy & Lim (2016) study used technology based play to address
dyscalculia issues using dyscalculia-remedy-oriented approach. The study’s intervention used
computer play in teaching which led to learners’ significant performance more than their
counterparts who simultaneously attended normal class learning. In addition, it was realized that
learners dyscalculia which included arithmetic operation confusion, and number disorientation
reduced thanks to the intervention. In our study, the analysis of learners’ workings revealed types
of errors committed by learners in working on basic multiplication items (figure 5). Many learners
failed to understand the intermediate unit and failed to effectively use the intermediate unit to link
addition and multiplication levels. However, these errors reduced remarquably in the post test bay
observing their overall performance and the analysis of their workings. (Sorden, 2012) explained
that learners performance on a test visualize their meaningful learning or conceptual
understanding. According to (Ji & Barbara, 2013) learners develop better conceptual
understanding of multiplication and multiplicative reasoning when the repeated addition model is
used while simultaneously they emphasize the intermediate unit concept different from focusing

on the operational side of multiplication.

The results of our study indicated that, learners generally have performed well on all questions,
except question-5 (sub-questions 13, 14, and 15). These questions related to multiplication and
division showed difficulties among learners. Interestingly, they were able to well perform related
multiplication concepts in question-3 (sub-questions 5-10). The reason was that these items
required learners to multiply one digit by another digit (such as 7x3=?), while the ones in question-

13, 14 required them to involve three digits (such as 197x7=?). While one digit multiplication can



be easily mastered and memorized instrumentally by learners, multiplication of two or three digits
numbers require more advanced conceptual understanding. Therefore, this may serve as an
example showing primary three Rwandan learners’ level of multiplication abilities and where more

support like IM-software is needed to understand the role of multimedia supported learning.

The Cognitive Theory of Multimedia learning (CTML) supported our study drawing on IM
software features that fits a multimedia tool for effective learning. IM lesson presentation goes
through three stages of understanding, quick exercises and evaluation. The IM understanding level
presents mathematics objects in semi-concrete forms simultaneously with their corresponding
abstract form (example figure 3) through mathematical processes accompanied by movements
(example in figure 4) of mathematics objects, specific sound and different colors attracting the
learners’ attention to grasp different mechanisms and relationships necessary for conceptual
understanding. Before the post-test, primary three learners were engaged in learning environment
which integrated mathematics texts, color, graphical images, animation and audio sound

(GebreYohannes et al., 2016). Figure 4 shows annotated IM outlook of the long division of 1099
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Figure 4: Annotated IM Outlook of the Long Division of a Multidigit Number by a Number

From figure3 and figure 4 explanations, the IM software for Rwanda seems to fit the multimedia

characteristics of an ICT instructional resource for effective learning.

Moreover, the potential of IM that likely made it influence successful learning may be analyzed
using principles of multimedia learning. (Mayer & Moreno, 1998) explain these five principles
of successful memory processing in multimedia learning. The first principle consists of the
multiple representation principle, which explains that learning successfully encompasses
presenting the concept with its explanation in words and pictures than simply its presentation in
words. Next principle is the contiguous principal which stipulate that multimedia presentation
entails presenting words and pictures together and sequentially instead of presenting them
separately. The third principle set out that during multimedia explanation, words should be
presented as auditory narration instead of simply visual on screen (split-attention principle). The
next principle consists of catering more for low-knowledge and high-spatial learners than high
knowledge and low-spatial learners (individual difference principle). The fifth principle stipulate
the use of few simple words and pictures instead of extraneous ones while teaching with
multimedia tools. In fact, It has been found that a shorter presentation allows the learner to select
and organize relevant information accordingly. Therefore, all these traits might have enhanced

learning in our study.

Besides, the CTML stipulates that there exist different information processing channels for
pictures and words or dual principle. In addition, the working memory’s capacity for information
processing is limited  (limited capacity principle) (Muhammad, 2018). With appropriate
information processing, learners manage to learn meaningfully (active processing principle). They

become more focused, attentive, and manage to organize new knowledge building on pre-requisite



knowledge (Muhammad, 2018). The understanding stage setting of the IM software for Rwanda
(e.g. figure 3) shows its potentials to help learners grasp auditory and visual information (dual
principle) through colorful presentation of mathematical objects accompanied by mathematical
movements of objects and soundly mathematical processes. This seems to ensure learners active
processing of information and to minimize their cognitive load by enhancing their attention to

learning mathematics.

Using the above CTML principles, IM has got features to make mathematics fun and enjoyable
for learning leading to reducing its abstract nature (Ernest et al., 2016), which is likely to influence
successful learning and improved performance. These features are demonstrated in 3 levels that
the IM-assisted teaching goes through, conceptual understanding level, quick exercises, and
evaluation level. The organization of these levels fits with the fourth principle of CTML, which
stipulates that successful learning considers individual differences in learning (Mayer & Moreno,

1998).

Conclusion

Drawing on the CTML, this study sought to investigate primary three learners’ conceptual
understanding. In light of the studies grounded in the CTML like Loo et al., (2020),
Ndihokubwayo et al., (2020)and Uwurukundo et al., (2022) this study confirmed that IM supported
teaching promote conceptual understanding observable through learners’ performance in a test
(Sorden, 2012). Data collected from a group of 63 learners’ primary three through a pre-test and
post-test was compared before and after learning with interactive mathematics (IM) at the
beginning of 2019. The use of IM in teaching mathematics showed an effect on conceptual
understanding and performance of learners. The study also measured the effect of IM among girls

and boys learners and found boys perform better than their girls’ counterparts do. Besides, teachers



and learners developed basic computer skills and experienced fort the first time teaching and
learning activities in smart classroom. Particularly, teachers and school administration managed to
build awareness about using computers in classroom activities instead of using them in
administrative activities only. Although the conceptual understanding improved throughout the
concepts examined, however, low understanding of some concepts related to multiplication and
division of three digits persisted. Based on this study’s results, other many studies about the use
of IM in teaching and learning mathematics should be conducted for generalizability of the

findings.

Recommendations

We recommend the Ministry of Education in Rwanda, through Rwanda Education Board, to train
primary school teachers about basic computer skills to be active agents suitable create and monitor
effective multimedia learning environment and to achieve effectively multimedia learning
principle especially in early levels of mathematics education. Besides, the policies governing the
integration of IM in the competence based curriculum framework for Rwanda as an instructional

tool should be speeded up to support the effective implementation of the CBC in mathematics.

Limitations

This study faced some limitations including teachers and learners’ mastery of basic computer skills
which sometimes interrupted the flow of effective teaching activities and sometimes affected time

management of planned lessons.

Acknowledgment

We would like to express our appreciation to Japan International Cooperation Agency (JICA)

through the Sakura-Sha Project, to teachers and schools that participated in this study.



Funding

This study was financially supported by University of Rwanda-Sweden Programme and the
African Centre of Excellence for Innovative Teaching and Learning Mathematics and Science

(ACEITLMS) based at the University of Rwanda-College of Education.

References

Andamon, J. C., & Tan, D. A. (2018). Conceptual Understanding , Attitude And Performance In

Mathematics Of Grade 7 Students. August.

Beatty, A., & Pritchett, L. (2012). From schooling goals to learning goals: How fast can student

learning improve. CGD Policy Paper, 12.

Bethell, G. (2016). Mathematics Education in Sub-Saharan Africa : Status, Challenges, and

Opportunities. June. https://openknowledge.worldbank.org/handle/10986/25289

Birgin, O., & Uzun Yazici, K. (2021). The effect of GeoGebra software—supported mathematics

instruction on eighth-grade students' conceptual understanding and retention. Journal of

Computer Assisted Learning, 37(4), 925-939.

Crawford, S. M., & Wirth, G. D. (2020). Case-based games learning strategies to improve
conceptual understanding in mathematics Case-based games learning strategies to improve
conceptual understanding in mathematics. Journal of Physics: Conference Series.

https://doi.org/10.1088/1742-6596/1663/1/012060

Ernest, P., Skovsmose, O. Bendegem, J. P. van Bicudo, M., Miarka, R., & Moeller, L. K. R.
(2016). The Philosophy of Mathematics Education. ICME-13 Topical Surveys. In ICME-13

Topical Surveys.



Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design and Evaluate Research in

Education (8th ed.). McGraw Hill.

GebreYohannes, H. M., Hadi Bhatti, A., & Hasan, R. (2016). Impact of multimedia in Teaching
Mathematics. International Journal of Mathematics Trends and Technology, 39(1), 80-83.

https://doi.org/10.14445/22315373/ijmtt-v39p510

Ho, T. M. P. (2020). Measuring Conceptual Understanding, Procedural Fluency and Integrating
Procedural and Conceptual Knowledge in Mathematical Problem Solving. International
Journal of Scientific Research and Management, 8(05), 1334-1350.

https://doi.org/10.18535/ijsrm/v8i05.el02

lan, J., Matthew, I., Camilla, G., & Jeremy, H. (2013). Measuring conceptual understanding : the

case of fractions.

Jatisunda, D., Salim Nahdi; M., G. (2019). Conceptual Understanding And Procedural
Knowledge : A Case Study on Learning Mathematics of Fractional Material in Elementary
Conceptual Understanding And Procedural Knowledge : A Case Study on Learning
Mathematics of Fractional Material in Elementary Sch. Journal of Physics: Conference

Series, 1477(4). https://doi.org/10.1088/1742-6596/1477/4/042037

Ji, Y. I, & Barbara, J. D. (2013). Linking Multiplication Models to Conceptual Understanding in

Measurement Approach. Research Gate. https://doi.org/10.13140/2.1.4735.7768

Khan, S. (2018). Mathematics Proficiency of Primary School Students in Trinidad and Tobago
MATHEMATICS PROFICIENCY OF PRIMARY SCHOOL STUDENTS IN By Shereen
Alima Khan Dissertation Committee : Professor Bruce Vogeli , Sponsor Professor Nicholas

Wasserman Approved by the Co. October.



Loo, C. H., Haruzuan, N., & Said, M. (2020). Effects of Digital Game-based Learning Apps
Based on Mayer’s Cognitive Theory of Multimedia Learning in Mathematics for Effects of
Digital Game-Based Learning Apps Based on Mayer’s Cognitive Theory of Multimedia
Learning in Mathematics for Primary School. Primary School Students. Innovative

Teaching and Learning Journal, 4(1), 65-78.

Maniraho, F., & Christiansen, I. M. (2015). Rwandan g rade 6 mathematics teachers ’

knowledge. 3(1), 66—76.

Mayer, R. E. (2014). Incorporating motivation into multimedia learning. Learning and

Instruction, 29, 171-173. https://doi.org/10.1016/j.learninstruc.2013.04.003

Mayer, R. E., & Moreno, R. (1998). 4 Cognitive Theory of Multimedia Learning : Implications

for Design Principles. 1-10.

MINEDUC. (2018). Republic of Rwanda Ministry of Education Education Sector Strategic Plan

2018/19 to 2023/24. Education Sector Strategic Plan, 32-128.
Mugiraneza, J. P. (2021). Digitalization in teaching and education in Rwanda. The Report, 28.

Mohd Syah, N. E., Hamzaid, N. A., Murphy, B. P., & Lim, E. (2016). Development of computer
play pedagogy intervention for children with low conceptual understanding in basic
mathematics operation using the dyscalculia feature approach. Interactive Learning

Environments, 24(7), 1477-1496.

Muhammad, S. (2018). Application of Cognitive Theory of Multimedia Learning in
Undergraduate Surgery Course. International Journal of Surgery Research and Practice,

5(1), 2—7. https://doi.org/10.23937/2378-3397/1410065



Ndihokubwayo, K., Ralph, M., Ndayambaje, I., & Uwamahoro, J. (2021). Dataset for measuring
the conceptual understanding of optics in Rwanda. F1000Research, 10, 679.

https://doi.org/10.12688/f1000research.53135.1

Ndihokubwayo, K., Uwamahoro, J., & Ndayambaje, I. (2020). Effectiveness of PhET
simulations and YouTube videos to improve the learning of optics in Rwandan secondary
schools. African Journal of Research in Mathematics, Science and Technology Education,

24(2), 253-265. https://doi.org/10.1080/18117295.2020.1818042

Njiku, J. (2019). Mathematics Performance across Gender and Who Owns a School. Huria

Journal, 26(1), 141-150.

Patel, Y., & Dexter, S. (2014, March). Using multiple representations to build conceptual
understanding in science and mathematics. In Society for Information Technology &
Teacher Education International Conference (pp. 1304-1309). Association for the

Advancement of Computing in Education (AACE).

REB. (2015). Curriculum Framework: Pre-Primary To Upper Secondary 2015. In Competence

Based Curriculum.

Rudolph, M. (2017). Cognitive theory of multimedia learning. Journal of Online HHgher

Education, 1(2), 1-15. https://doi.org/10.1017/CB09781139547369.005

Soewardini, H. M. D., Meilantifa, M., & Sukrisno, H. (2018). Multimedia learning to overcome
anxiety and mathematics difficulty. IOP Conference Series: Materials Science and

Engineering, 434(1). https://doi.org/10.1088/1757-899X/434/1/012002

Sorden, S. D. (2012). The Cognitive Theory of Multimedia Learning. In Handbook of



educational theories (pp. 1-31).

Taram, A., Rahmawati, R., Rustaman, N. Y., & Hamidah, I. (2018). Cognitive style and gender
differences in a conceptual understanding of mathematics students Cognitive style and
gender differences in a conceptual understanding of mathematics students. Journal of

Physics: Conference Series. https://doi.org/10.1088/1742-6596/1280/4/042017

Uwurukundo, M. S., Maniraho, J. F., & Tusiime Rwibasira, M. (2022). Effect of GeoGebra
Software on Secondary School Students’ Achievement in 3-D Geometry. Education and

Information Technologies, 0123456789. https://doi.org/10.1007/s10639-021-10852-1

Zulnaidi, H. (2017). The Effectiveness of the GeoGebra Software : The Intermediary Role of
Procedural Knowledge On Students * Conceptual Knowledge and Their Achievement in

Mathematics. 8223(6), 2155-2180. https://doi.org/10.12973/eurasia.2017.01219a

References

Andamon, J. C., & Tan, D. A. (2018). Conceptual Understanding , Attitude And Performance In

Mathematics Of Grade 7 Students. August.

Bethell, G. (2016). Mathematics Education in Sub-Saharan Africa : Status, Challenges, and

Opportunities. June. https://openknowledge.worldbank.org/handle/10986/25289

Crawford, S. M., & Wirth, G. D. (2020). Case-based games learning strategies to improve
conceptual understanding in mathematics Case-based games learning strategies to improve
conceptual understanding in mathematics. Journal of Physics: Conference Series.

https://doi.org/10.1088/1742-6596/1663/1/012060



Ernest, P., Skovsmose, O. Bendegem, J. P. van Bicudo, M., Miarka, R., & Moeller, L. K. R.
(2016). The Philosophy of Mathematics Education. ICME-13 Topical Surveys. In ICME-13

Topical Surveys.

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design and Evaluate Research in

Education (8th ed.). McGraw Hill.

GebreYohannes, H. M., Hadi Bhatti, A., & Hasan, R. (2016). Impact of multimedia in Teaching
Mathematics. International Journal of Mathematics Trends and Technology, 39(1), 80-83.

https://doi.org/10.14445/22315373/ijmtt-v39p510

Ho, T. M. P. (2020). Measuring Conceptual Understanding, Procedural Fluency and Integrating
Procedural and Conceptual Knowledge in Mathematical Problem Solving. International
Journal of Scientific Research and Management, 8(05), 1334-1350.

https://doi.org/10.18535/ijsrm/v8i05.el02

lan, J., Matthew, I., Camilla, G., & Jeremy, H. (2013). Measuring conceptual understanding : the

case of fractions.

Jatisunda, D., Salim Nahdi; M., G. (2019). Conceptual Understanding And Procedural
Knowledge : A Case Study on Learning Mathematics of Fractional Material in Elementary
Conceptual Understanding And Procedural Knowledge : A Case Study on Learning
Mathematics of Fractional Material in Elementary Sch. Journal of Physics: Conference

Series, 1477(4). https://doi.org/10.1088/1742-6596/1477/4/042037

Ji, Y. I, & Barbara, J. D. (2013). Linking Multiplication Models to Conceptual Understanding in

Measurement Approach. Research Gate. https://doi.org/10.13140/2.1.4735.7768



Khan, S. (2018). Mathematics Proficiency of Primary School Students in Trinidad and Tobago
MATHEMATICS PROFICIENCY OF PRIMARY SCHOOL STUDENTS IN By Shereen
Alima Khan Dissertation Committee : Professor Bruce Vogeli , Sponsor Professor Nicholas

Wasserman Approved by the Co. October.

Loo, C. H., Haruzuan, N., & Said, M. (2020). Effects of Digital Game-based Learning Apps
Based on Mayer’s Cognitive Theory of Multimedia Learning in Mathematics for Effects of
Digital Game-Based Learning Apps Based on Mayer’s Cognitive Theory of Multimedia
Learning in Mathematics for Primary School. Primary School Students. Innovative

Teaching and Learning Journal, 4(1), 65-78.

Maniraho, F., & Christiansen, I. M. (2015). Rwandan g rade 6 mathematics teachers ’

knowledge. 3(1), 66—76.

Mayer, R. E. (2014). Incorporating motivation into multimedia learning. Learning and

Instruction, 29, 171-173. https://doi.org/10.1016/j.learninstruc.2013.04.003

Mayer, R. E., & Moreno, R. (1998). A Cognitive Theory of Multimedia Learning : Implications

for Design Principles. 1-10.

MINEDUC. (2018). Republic of Rwanda Ministry of Education Education Sector Strategic Plan

2018/19 to 2023/24. Education Sector Strategic Plan, 32-128.
Mugiraneza, J. P. (2021). Digitalization in teaching and education in Rwanda. The Report, 28.

Muhammad, S. (2018). Application of Cognitive Theory of Multimedia Learning in
Undergraduate Surgery Course. International Journal of Surgery Research and Practice,

5(1), 2—7. https://doi.org/10.23937/2378-3397/1410065



Ndihokubwayo, K., Ralph, M., Ndayambaje, I., & Uwamahoro, J. (2021). Dataset for measuring
the conceptual understanding of optics in Rwanda. F1000Research, 10, 679.

https://doi.org/10.12688/f1000research.53135.1

Ndihokubwayo, K., Uwamahoro, J., & Ndayambaje, I. (2020). Effectiveness of PhET
simulations and YouTube videos to improve the learning of optics in Rwandan secondary
schools. African Journal of Research in Mathematics, Science and Technology Education,

24(2), 253-265. https://doi.org/10.1080/18117295.2020.1818042

Njiku, J. (2019). Mathematics Performance across Gender and Who Owns a School. Huria

Journal, 26(1), 141-150.

REB. (2015). Curriculum Framework: Pre-Primary To Upper Secondary 2015. In Competence

Based Curriculum.

Rudolph, M. (2017). Cognitive theory of multimedia learning. Journal of Online HHgher

Education, 1(2), 1-15. https://doi.org/10.1017/CB0O9781139547369.005

Soewardini, H. M. D., Meilantifa, M., & Sukrisno, H. (2018). Multimedia learning to overcome
anxiety and mathematics difficulty. IOP Conference Series: Materials Science and

Engineering, 434(1). https://doi.org/10.1088/1757-899X/434/1/012002

Sorden, S. D. (2012). The Cognitive Theory of Multimedia Learning. In Handbook of

educational theories (pp. 1-31).

Taram, A., Rahmawati, R., Rustaman, N. Y., & Hamidah, 1. (2018). Cognitive style and gender
differences in a conceptual understanding of mathematics students Cognitive style and

gender differences in a conceptual understanding of mathematics students. Journal of



Physics: Conference Series. https://doi.org/10.1088/1742-6596/1280/4/042017

Uwurukundo, M. S., Maniraho, J. F., & Tusiime Rwibasira, M. (2022). Effect of GeoGebra
Software on Secondary School Students’ Achievement in 3-D Geometry. Education and

Information Technologies, 0123456789. https://doi.org/10.1007/s10639-021-10852-1

Zulnaidi, H. (2017). The Effectiveness of the GeoGebra Software : The Intermediary Role of
Procedural Knowledge On Students * Conceptual Knowledge and Their Achievement in

Mathematics. 8223(6), 2155-2180. https://doi.org/10.12973/eurasia.2017.01219a

Appendix 1. Test provided to P3 learners

1. Workout the following (Kora imibare ikurikira) | 5. Workout the following (Kora
imibare ikurikira)
258 29
+634 -24
197
X 7
2. Fill in the box (Uzuza mu kazu)
146
T+7+7 ——* Ix
x13
9+0+0+0+9+0+9+9 —» 9x [ ]




3. Work out the following (kora imibare ikurikira)

1896
7X3= 7X8= 8x4=
8x6= Ox2= Ox7=
4. Fill in the box (Uzuzamu kazu) [ ]

[Multiplication] (Ikuba)

X8 24

Division (igabanya)

7 |14 |21 |28 |35 |42 |49
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Abstract. This study investigated the effect of Interactive Mathematics software on
grade-5 learners' performance in Rwanda. Designed as quasi-experimental, the study
used treatment and control groups. Data included pre-test and post-test scores of 194
learners of Grade-5 learners from public and private schools. It was found that IM
software descriptively showed a greater performance than the traditional class, based on
the effect size of significance and learning gains (p<.001, f=1.32) and g=41 for
experimental group while p<.001, f=.52 and g=.22 for control group). In addition, the use
of IM improved learners' performance more in public than private schools, although
private schools showed a high-performance level at both pre-and post-test stages.
Despite that, there was not any observed significant difference between males and
females” performance, females likely manifested a will to descriptively improve in post-
test due to IM software while males” performance remained higher. Before concluding
about the potentials of IM in Mathematics learning that can draw theories about IM, It is
worth pointing out that further mixed method studies should be conducted particularly
focusing on other features of quality Mathematics teaching and learning.

Keywords: Interactive Mathematics software; grade-5 learners; learners’ performance;
TPACK model; Rwanda

1. Introduction
The major goal of any education system is to enable learners achieving learning
outcomes in relation to national aspirations. In most cases, learning outcomes
are generally reflected by academic performance of learners (Dev, 2016). For
example in India, learning outcomes have become a phenomenon of interest
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such that many scholars have been working hard to untangle factors that
militate against good academic performance (Dev, 2016).

Learners’ academic performance is the ultimate expectation for all educational
stakeholders in general and for themselves in particular without excluding
teachers, parents and school administration (Dev, 2016). The academic
achievement of elementary school learners is both the determinant of school
effectiveness and, most importantly, it predicts the futures of both the youth and
the whole nation (Dev, 2016).

Formal Mathematics education in Rwanda started with arithmetic and
developed through many curriculum reforms with mostly lack of professional
Mathematics teachers (Uworwabayeho, Rubagiza & Iyamuremye, 2007).
Therefore, the achievement of quality Mathematics education has been facing
many barriers. These barriers are related but not limited to pedagogy, attitudes,
teaching and learning resources. For example, a study conducted by Umuhoza
and Uworwabayeho (2021) in one district of Rwanda identified insufficiency or
total lack of instructional materials for teaching Mathematics. They confirm that
though books are the most used, they are not enough for individual learners.
Further studies (e.g.; Msafiri, 2017) show that both teachers and students need
instructional materials for the successful teaching and learning of any subject.
Within this vein, Msafiri (2017) argues that instructional materials help teachers
to easily achieve instructional objectives and students to understand the content
in practical ways; to some extents, this will increase students” motivation to learn
Mathematics.

As secondary school learners manifested differences in attitudes towards
Mathematics education research suggested that teachers need to develop the
learners’ understanding of the importance of Mathematics in Science,
Technology, Engineering and Mathematics (STEM) Education in Rwanda’s
future needs of skilled population without distinction between females and
males (Habineza, 2018). The ranking of schools from best to worse; from schools
of excellence to the rest of schools is guided by many criteria but emphasis is
always put on learners’ achievement or academic performance. It is a habit in
Rwanda's education system to rank schools from best to worse by considering
many criteria but most importantly by putting an emphasis on academic
achievement or learners performance. The aspect of gender in Mathematics
academic performance is of particular focus for many studies. Literature on
gender differences in Mathematics performance reported boys and girls have
different perceptions about their difference in performance (Dev, 2016, Uwineza
et al., 2018). Girls attribute their Mathematics learning and performance more to
external factors and less to abilities, while boys attribute more their Mathematics
learning and performance on internal abilities like reasoning and effort or
commitment and less to external factors (Dev, 2016). Therefore, changing the
learning environment by incorporating tools and related techniques that may
stimulate and improve both girls' and boys' learning engagement may bridge the
gap in gender performance. In addition, teachers should develop the learners’
understanding of the importance of Mathematics without distinction between
females and males (Habineza, 2018).
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The type of school is likely a factor of effective teaching and learning process
and school’s academic performance based on the differences that exist between
public and private schools including class population and teachers qualification.
In elementary schools, Khun-Inkeere (2016) investigated on performance
between public and private schools” academic performance in Thailand. Using
the ANOVA, Khun-Inkeere, (2016) compared the difference between two public
schools and one private school, and found that private school showed better
performance, compare to public school. It is with this background, the present
study intended to investigate the effect of interactive Mathematics (IM) software
on grade-5 grade school learners’ performance. This was achieved through
analysing data on overall participant learners’ scores, comparing scores of
learners between public and private schools as well as scores between boys and
girls.

1.1.  Objectives of the Study

Drawing on this background, this study explored the effect of interactive
Mathematics software on grade-5 school learners’ performance. It was
conducted in public and private schools of Rwanda in grade-5. It involved both
girls and boys learners in Mathematics class. In Rwanda, the difference in
school statuses influences differences in learners' effective learning and
performance. Grade-5 of public schools in Rwanda are characterized by learners'
overpopulation. Therefore, the use of IM is believed to contribute to improving
quality Mathematics education especially in public schools with a big number of
learners” which makes it difficult to the teacher to teach effectively. The
objectives that guided this study consisted of a) investigating the role of IM on
learners” performance; b) comparing the role of IM in different performances of
public and private school learners; c) comparing the role of IM in girls and boy
learners different performance.

2. Review of Literature

Existing literatures (e.g.; Khun-Inkeere, 2016; Fluck, 2010) on changes brought by
Information, Communication Technology (ICT) in human life argue that
education should change as quickly as the technology does to enable young
people embrace the rapidly changing environment. Khun-Inkeere (2016) argues
that the availability of technological aid can improve quality Mathematics
learning and learning environment and improves learners’ performance of all
boys and girls. For example, Japan and Singapore are ranked best Mathematics
performers among the OECD (Gronmo et al., 2016; House, 2007). In light of
advanced countries in Mathematics performance, the promotion of the use of
computers in basic levels of education instead of calculators is of paramount
importance (Gronmo et al.,, 2016). Learners in Japan were found as higher
performers in Mathematics, reading, and science and among OECD countries. It
was realized that computers seem to be more prevalent in the Japanese
classroom than hand-held technology like calculators because they are not
required by university entries. This seems to be the factor of Japanese education
system success in producing learners who excel in Mathematics as it was
pointed out in the results of TIMSS (House, 2007).
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Improving the quality of Mathematics education using ICT as a tool for teaching
and learning is an issue in Mathematics education in Rwanda. In this
perspective, the competence-based curriculum (CBC) has been adopted and
started to be implemented with the 2016 school year replacing the knowledge-
based curriculum (KBC). According to Ndihokubwayo and Habiyaremye (2018),
CBC requires teachers to teach many skills and teachers’ traditional teaching
methods are not suitable to assist learners to develop desired competences from
schools.  Therefore, research and policies suggest teachers to embrace
participatory and interactive methods that engage learners in the learning
process.

In line with the effective implementation of the CBC in Mathematics, Sakura-
Sha, a Japanese private company, has developed the “interactive Mathematics”
(IM) software for Rwandan basic education learners. IM software is an offline
and easy-to-use software that is built to ensure the exploitation of Mathematics
in all its aspects, following the CBC for respective levels. The IM content
software is offline, easy to use, user-friendly even for IT-illiterate people, and
portable (simply after copying and pasting it, you start using it).
Conceptual

understanding:

5 Application exercises:
semi concrete

content abstract content
Languag
SAKURA SANSU T ™, é, /
fo; Rv.landa 1 7 0 0' 5= Evaluation
e - 170015
level {' 5 15 [3

topics — Bz

Starting window

Interactive content/topic page

Figure 1. Interactive Mathematics content software outlook of the starting window and
example of an interactive content

With interactive Mathematics content software, Mathematics objects are
presented in semi- concrete combined with the abstract nature of Mathematics,
stimulating interactivity through colourful images, diagrams, movement text,
and sound. There are also the speeds of activity as well as variation of
Mathematics activities at different levels of complication that can stimulate and
sustain engagement and interactivity in IM content software supported class.

The interactive technologies are among the most ICT tools widely used in
education. This is a technological tool that can beused to enhance
communication and interaction in classroom (Eastman et al., 2009). Interactive
technologies wused in education include the interactive whiteboards
(Papanastasiou, 2016), iPads, PowerPoint presentation with or without learners
technological tools for their interaction (Eastman et al., 2009). The purpose of
quality education (Alshammari et al., 2017) is to improve learners” achievement.
Using the experience in Rwandan education system, all schools aspire to be
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excellent by implementing means allowing learners to improve their
achievements. These include time for self-study, the increase in assignment and
the urge to teachers to provide feedback timely. In addition, school tests as well
as district and national tests need to be provided.

According to Dev (2016) all education system have been focusing on improving
learning outcomes and have put in place strategies to work hard to sort out all
factors that may oppose the achievement of good academic performance (Dev,
2016). There exists a wide gap in Mathematics education research in Rwanda
especially at primary school level. Few studies conducted in the domain of
Mathematics education have been concentrating more on some aspects different
from classroom practices. For example Uworwabayeho (2009)'s study was
mainly concerned with teachers” awareness about the use of ICT in education
while Habineza (2018)’s looked at the levels of attitudes and anxiety about
Mathematics manifested by secondary school learners in urban and rural areas
as well as gender differences in attitudes towards Mathematics at higher levels
of education .

The philosophy of Mathematics education explains that Mathematics knowledge
should be constructed through an iterative process known as “constructivism”
whereby learners actively develop their mathematical ideas and meanings based
on previous experiences confronted to new experiences through autonomous
mathematical activities (Bhowmik, 2015). It follows that, constructively, learners’
abilities to understand more complex and abstract Mathematics structures lay in
their gradual construction of knowledge using basic notions based on their pre-
requisites up to being able to meaningfully solve a wide variety of problems.
Therefore, effective pedagogical guidelines should take into account
fundamental elements that are likely important in the stage of grade mathematic
education including mathematical literacy and numerical meaning, solve
problems, the games, globalization and Mathematics for everyday life (Diaz,
2021). Learners should become autonomous and self-motivated in their
mathematical activity. Therefore, to hike the confidence level of the learners
through assessment and evaluation, teachers should help learners to develop
their mathematical thinking and making judgment of learning combined with
judgment of teachers or peers or other stakeholders about learners’ level of
knowledge construction or their levels of understanding because today’s
knowledge is the basis of tomorrow’s knowledge (Bhowmik, 2015).

Effective learning results from specific teaching skills and it is a necessity to
ensure academic performance. According to Shulman (1987), the teacher’s
knowledge for effective teaching should result from the integration of values
and objectives, content knowledge, students” knowledge, program knowledge,
pedagogical content knowledge, general pedagogical knowledge, educational
content knowledge and knowledge of educational outputs. In the current
educational era, education, technology and technology integration in education
has become a necessity (Akturk et al., 2019). Therefore, adding technological
knowledge to the findings of Shulman teachers’ competency would likely be
completed fully to ensure the quality of teaching and learning outcomes as a
response to the need for true learning (Ansyari, 2015).
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Technological Pedagogical content Knowledge (TPACK) theoretical framework
is one of the emergent new teaching methods which is currently becoming
progressively more successful, seemingly in promoting the effective integration
of technology in teaching and learning activities (Soler-Costa et al., 2021). The
concept TPACK results from the concept of Pedagogical Content Knowledge
(PCK) developed by Shulman in 1986 whereby in addition to PCK, technology
knowledge components are incorporated into a new model that is TPACK
model. Therefore, pedagogical knowledge (PK), content knowledge (CK), and
technology knowledge (TK) are the three main elements that intersect. From that
flapping, other new knowledge are generated namely pedagogical content
knowledge (PCK), technology pedagogical knowledge (TPK), technology
content knowledge (TCK), and technology pedagogical content knowledge
(TPACK) which is the model focused on in this study.

Many studies used TPACK theoretical framework in teacher education studies
(Beri & Sharma, 2021; Omoso & Odindo, 2020; Antony et al., 2019; Bos, 2011).
Very other few studies used TPACK framework focusing on the teaching and
learning processes (Handan & Ertugrul, 2019; Akturk et al., 2019), students
learning (Handan & Ertugrul (2019) self-efficacy and academic achievement
(Akturk et al., 2019). Some of the findings highlight that integration of
technology and pedagogical content knowledge (TPACK) is beneficial to the
school, college and university teachers’ professional development (Beri &
Sharma, 2021); teachers’ qualifications and teaching experience (Antony et al.,
2019). On teaching and learning activities, studies found that TPACK framework
likely helps the teachers to update their teaching knowledge, to teach effectively
and to increase their teaching experience (Antony et al., 2019; Beri & Sharma,
2021) and promotes confidence among learners, encourage to learn (Beri &
Sharma, 2021). According to Handan and Ertugrul (2019) TPACK framed lessons
has a positive impact on learning outcomes. As for Soler-Costa et al., (2021),
TPACK framework is likely appropriate pedagogical approaches content with
appropriate ICT tools. In addition Akturk et al., (2019)’s study found that
teachers’” TPACK level influence on academic achievement was likely higher
than learners emotional self-efficacy.

This study is grounded in TPACK framework but with a focus on learning
outcomes. It draws on Beri and Sharma (2021) and argues that the teaching of
Mathematics with IM software as a teaching and learning technological support
may promotes a conducive learning environment and influence learners’
academic achievement. In this regards, the study was conducted in an IM
supported teaching and learning classroom. It will likely contribute to the
development of teachers’” competency and desirable learning outcomes and
learners abilities to use information and communication technology (ICT) for
better learning (Ansyari, 2015).

2.1. Contribution to the Literature

With the emergence of the current about ICT in education and theories of 21st
century competences, more research framed by TPACK model focused at
secondary school level and at higher education level and on teacher education
studies (e.g. Beri & Sharma, 2021; Omoso & Odindo, 2020) while very other few
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were conducted at primary levels with a focus on learners’ achievements. This
study is among few conducted in primary schools in Rwanda and the very first
to tackle the effects of IM software for Rwanda in Mathematics achievements.
Through this study, teachers improved their basic computer skills and their
TPACK level. Besides, learners’ basic computer skills improved. The uniqueness
of this study consists of teachers and learners familiarity of what teaching and
learning using ICT looks like. Therefore, this article may inspire many scholars
interested in ICT supported pedagogies.

3. Methodology
3.1.  Research Design

The study used quantitative research methods (Cresswell, 2014) whereby data
were collected using pre-tests and post-tests quasi-experimental design. It was
conducted on public and private schools in an urban area, Kigali, Rwanda.
Schools that were involved in the study were purposively selected depending on
their status for each with ICT equipment (such as projection facilities, electricity,
and computers). Grade school, grade five (P5) was considered in this study. The
teaching was assisted by one laptop used by the teacher and a projector. All
learners were invited to follow the teaching on the projected content. In parallel
to an experimental group composed of IM-assisted teaching classes, a control
group composed of classes taught in the usual chalk and talk teaching approach.
This was selected based on their free consent to participate in the research.

Besides, before and after the teaching activities, a pre-test and a post-test were
respectively given to the two research groups. The following table (Table 1)
summarizes the sample, research groups, and research activities.

Table 1: Sample and activities design

Sample groups Sample size Research activities

(non-randomly

assigned groups) Learners Time 1 Time 2 Time 3
Group 1. 92 Pre-test IM assisted Post-test
Experimental teaching

group [IM class]

Group 2: Control 102 Pre-test Chalk and Post-test
group[Traditional talk teaching

class]

In total, 202 P5 learners (83 from private and 119 from public schools)
participated in this study. After filtering out those that missed either pre-test or
post-test, 194 were taken to the analysis phase (92 in experimental and 102 in
control groups). This study took place during the usual teaching and learning
school activities. The scheme of work and the usual timetable were respected the
way they were planned, and research activities were undertaken along with the
first term (January - March) of the 2020 school year, depending on the topics.
While lower grade (P1, P2, P3) learners study for six periods (one period is
equivalent to 40 minutes), upper grade (P4, P5, P6) ones study for seven periods
per week. Thus, our focused grade studied seven hours/periods of Mathematics
per week.
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3.2 Research Tools and Data Collection

This study used questions related to the Rwandan Mathematics syllabus of P5
(REB, 2015). Japanese Mathematics education experts in the Sakura-Sha project,
together with mathematics teachers and the researcher prepared the questions.
They consisted of the number line, the concept of positive and negative
numbers, small and great numbers, and linear equations. They are eight
questions in total (see appendix 1). Thus, the test focused on integers and
consisted of the following lessons: finding the equivalent fraction, naming the
shaded region or shading a region corresponding to a given fraction, comparing
fractions, and changing the denominators of fractions to a given common
denominator. Test items have been developed from that content. Test items were
similar in the pre-test and then post-test and a few were different but measured
the same construct. The purpose was to measure learners' understanding and
consistency in their understanding. All test items were routine problems
requiring providing a direct answer or short problem solving working. The
answers and marks of the pre-test and post-test were given to learners two days
after the post-test was done.

P5 teachers have prepared the test items used in the pre-test and the post-tests
and the researcher based on the content to be delivered using IM and following
their ordinal way to set test items. The content taught in P5 focused on the unit
of integers. The lessons delivered were the following ones: location of positive
and negative numbers on a number line, Comparison and ordering of integers,
Addition of integers, Subtraction of integers, Solving problems involving
addition, and subtraction of integers. This content was the only P5 IM
Mathematics version available. During the teaching activities, both the teachers
and the learners were engaged with the soft content using the wireless mouse
and manipulated the teaching material, worked on examples, and learners'
exercises projected on the classroom wall. IM supported teacher presentation
was sometimes interrupted by switching on learners” individual work or group
work on their exercises notebooks followed by the teacher monitoring of
learners’ activities.

3.3. Research clearance and ethical consent

Before collecting data, the researcher was given an ethical clearance to go to the
field. In addition, data collection was simultaneously done during the REB-
SAKURASHA IM pilot period. Therefore, REB itself prepared schools that
participated in IM piloting phase for hosting the piloting and research activities.
The latter took place during the school normal activities and at the exact time
fitting the one planned in the scheme of work of teachers. Henceforth, the
research did not interrupt the normal school calendar. Instead, it
supported/integrated itself into implementing the planned teaching. Before
data collection and teaching intervention implementation, school head teachers
signed consent forms and informed the teachers and learners about the research
and project purpose. Teachers were trained and briefed on the traditional and
IM teaching activity. The researcher discussed the units of content they were
teaching and the concepts to be covered during our intervention/treatment.
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3.4. Data Analysis

In this study, the researchers mainly used SPSS 23.0 to compute the statistical
effect of the teaching interventions provided to analyse data. Class #1 (private
and control) missed three learners (2 missed pre-test while one missed post-test),
Class #2 (public and control) missed one learner that did not do post-test, Class
#3 (private and experimental) missed two learners (one missed pre-test while
another missed a post-test), and Class #4 missed two learners that both did not
attend post-test. Thus, 45 learners of Class #1, 57 of Class #2, 33 of Class #3, and
59 of Class #4 were taken for analysis.

Firstly, researchers analysed groups of treatment and test and revealed percent
mean score, standard deviation (Std. Dev), significance, the difference (p-value),
effect size (f), and learning gains (g). The significance was taken at p<.05
(statistically significant), p<.01 (high statistically significant), or p<.001 (very
high statistically significant). The effect size was calculated as f = (Post-test Mean
- Pre-test Mean) / Average Std. Dev while learning gains were calculated as g =
(Post-test Mean - Pre-test Mean) / (100% - Pre-test Mean). Then, histograms
showing the number of learners in range scores were plotted and finally, the
school and gender variables were analysed after the effect of treatment.

4. Results
41. Primary Five Learners’ General Performance

Descriptive Statistics

Table 2. Descriptive and inferential statistics in testing (pre-and post-test)

Treatment Test Sample Mean Std. p-value f(Test) ¢
(%) Dev (%)
Traditional Pre-test 102 43.92 25.19 <.001 52 22
class Post- 56.71 23.31
test
IM class Pre-test 92 39.56 19.77 <.001 1.32 41
Post- 64.83 18.46
test

Learners in both traditional and IM classes performed well. Table 2 shows that
the traditional method improved learners' scores significantly from pre-test to
post-test (p<.001, effect size (f) =.52). The learners gained .22 of learning
(learning gain, g) from this method. Likewise, IM software improved learners'
scores significantly from pre-test to post-test (p<.001, f =1.32). The learners
gained .41 of learning (g). Therefore, the IM class descriptively showed a greater
performance than the traditional class, based on the effect size of significance
and learning gains.

Table 3. Descriptive and inferential statistics in teaching intervention (treatment)
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Test Treatment Sample  Mean Std. Dev p-value  f
(%) (%) (Treatment)

Pre- Traditional 102 43.92 25.19 >5 -19
test class

IM class 92 39.56 19.77
Post-  Traditional 102 56.71 23.31 <.01 .38
test class

IM class 92 64.83 18.46

Table 3 demonstrates the descriptive difference observed in Table 1. Learners in
both traditional and IM classes showed no statistically significant difference
(p>.05, effect size (f) =-19) in the pre-test (before learning), while such
significance was found to be highly significant (p<.01, f=.38) after learning (in
post-test) in favor of IM software. Table 2 shows that learners in the traditional
class got an average score of 56.71%, while those in the IM class.

Figures 1 and 2 present the number of learners in a specific range of scores.
Figure 1 shows that the number of learners in pre-test and post-test seem to be at
the same level along with each score range.

Traditional class

Ll dNaans

>10 11-20% 21-30% 31-40% 41-50% 51-60% 61-70% 71-80% 81-90% 91-100%

NN
o o

Number of P5 pupils
S o

o o

M Pre-test score  ® Post-test score

Figure 1. Histogram of traditional class

However, Figure 2 shows a different outlook. Many learners are below 50%
scores in the pre-test, while many learners got above 50% in the post-test.
Therefore, descriptive analysis shown by these two histograms shows that the
IM class improved the learning more than the traditional class did.
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IM class

NN W
o 010

Number of P5 pupil
=
O 010 o1
2, 1R
|

B Pre-test score  m Post-test score

Figure 2. Histogram of IM class

4.2. Variables Analysis with Repeated Measures ANOVA in General
Linear Models

After analysing the general characteristics of teaching intervention delivered,
researchers opted to look into other different factors such as the type of schools
(public or private) involved and gender (male or female) of learners involved in
the treatment. Private school (N=78) showed a higher level of performance both
before and after learning than public school (N=116), although public school
showed a slight improvement in post-test (see Figure 3).

Estimated Margmal IMeans of WMIEASTURE 1

at Treatment = Tradihenal class

School

~— Public schoal
B Private schoal

80.00+

70.004

60.00

50.004

Scores (%)

40.004

30.004

20.004

] I
Pre-test Post-test
Test
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Figure 3. Interaction between Tests, treatment, and schools [Public and private schools
performance] in a traditional class

In IM class, such a difference was not large as in traditional class. But still
private was higher than public school, and public school showed an
improvement from the intervention offered more than private.

Estunated Marginal Means of MEASTURE 1

at Treatment = I class

School

Public school
Private school

30.00+

70,00+

60.00] ' /“

=
& .
w g /
bt e
5 k
]
w2
50.00+ y
A
//
40.00+ /
//
30.00+ \3//
1 I
Pre-test Post-test
Test

Figure 4. Interaction between Tests, treatment, and schools in IM class

Similarly, an investigation done on gender differences showed male learners
(N=100) performing higher than their females counterparts (N=94). For instance,
Figure 5 shows that male learners in traditional classes got higher scores in both
pre-and post-test. Interestingly, females showed a will to improve in post-test,
descriptively of course.
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Figure 6 shows that male learners in IM class got higher scores in both pre-and

post-test, and females showed a will to improve in post-test.
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Figure 6. Interaction between Tests, treatment, and schools in IM class

From the above figures, one can descriptively depict information related to
school and gender factors. Table 3 presents inferential statistics. Using repeated
measures ANOVA through the general linear model in SPSS, there was a
statistically significant difference (p<.05) between public and private schools in
both pre-and post-test scores despite the treatment offered (traditional method
or IM software). However, such difference was not realized throughout the test
provided and treatment offered.

5. Discussion
51. Summary of results

From the analysis of learners' scores, at the beginning of the treatment, the pre-
test administered to both traditional and IM class groups generated no
statistically significant difference (p>.05). Learners’ knowledge from the
treatment and control groups was found equivalent. However, results from the
post-test generated significant difference (p<.01, {=.38) in learning outcomes
between the treatment group and the control group in favour of IM software.
This is consistent with Beri and Sharma, (2021) that teaching of Mathematics
with IM software as a teaching and learning technological support may
promotes a conducive learning environment and influence learners’ academic
achievement. =~ Comparing performances, IM-assisted class learners likely
performed better than learners who studied the same content in traditional class
settings. In addition, statistical analysis found learners learning gain to be
higher in IM-assisted Mathematics classes than in traditional Mathematics class
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teaching and learning. Although learners performed better in post-test than in
pre-test for both traditional and IM assisted classes, more learners who scored
above 50% were found in IM assisted classes than in traditional classes. By
considering the school statuses, the study found that although private school
performance was higher than public both in traditional and IM assisted classes
in pre-test and the post-test, the public school showed a greater improvement in
post-test than private. By analysing learners' scores by gender, boys
outperformed girls in both traditional and IM teaching. However, girls
manifested a greater improvement than the boys” in the post-test did by IM
teaching.

52. The Role of Smart Teaching Using Interactive Mathematics
Software on Learners' Performance

According to Orodho et al. (2016), administering a pre-test to the experimental
group and control group is likely a means to measure the groups' equivalence of
knowledge. The results of the pre-test show that groups' knowledge was
equivalent for both traditional and treatment groups and with respect to the
school statuses. The significant difference in the performance between control
groups and experimental groups likely resulted from experimental treatment
using IM software, as the mean score of the treatment group was higher than the
mean score of the control group. Therefore, the use of IM software is likely to
contribute to improving learners’ performance. It seems to be amongst ways of
optimizing learning, which include innovation through technology, and the
development of environments necessary for effective learning (Delen & Bulut,
2011). This argument was based on the findings of OECD countries, which
ranked Japan and Singapore among the best Mathematics performers resulting
in their use of computer technologies in Mathematics classrooms. The success of
the Japanese educational system in producing learners who excel in
Mathematics is well known and is pointed out in the results of TIMSS (House,
2007).

To some extent, this study supports arguments stating that TPACK framed
lessons have a positive impact on learning outcomes and that TPACK supported
education improves the academic achievement of the learners (Handan &
Ertugrul, 2019). Jena (2013)’s study found that a smart class learning setting is
better for teaching both slow and fast learners than in traditional classes.
According to Witte and Rogge (2014), there exists a correlation between access to
technology and learner achievement. Previously, a study found a higher
achievement score for learners in technology-enhanced classes than in
traditional algebra classrooms (Souter, 2002).

According to Yang (2015), when learners are presented with interesting teaching
strategies, they develop positive attitudes toward Mathematics, which is likely
to contribute to quality learning resulting in a good performance. A study
pointed out that learners’ acquaintance with ICT and their accessibility to
technology helped explain Mathematics and science achievement divide
between individuals and schools (Delen & Bulut, 2011).
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In addition, learners’ familiarity with ICT outside of school time influenced a lot
their Mathematics and science achievement than their exposure at school.
Although some studies found that learners working with computer-assisted
instructions are more likely to be low achievers compared to their classmates in
traditional classes (Drigas & Papanastasiou, 2014), many studies highlighted the
potential of ICT to make learning enjoyable and to help learners improve their
performance. For example, Gachinu (2014)’s study explains that when ICT
components are applied in concretizing abstract Mathematics concepts such as
3D geometry, it may serve as a means to improve performance or test scores and
to address the teachers” and learners’ challenges caused by exposure to ICT in
class. Basri et al. (2018) pointed out the existence of relationships between ICT
adoption and academic performance in environment also known as conservative
where girls and boys study separately. Furthermore, the findings pointed out
that the use of ICT in teaching and learning improved the performance of female
learners more than the male, although learners” IT major was found to be
making no impact on learners” academic achievement.

5.3. The Role of Interactive Mathematics Software on Public and
Private School Learners' Performance

From the findings, the use of IM in Mathematics teaching influenced learners’
performance more in public schools than in private schools. Comparing the
results to the study conducted on public and private schools' performance by
Khun-Inkeere (2016), the use of IM in Mathematics likely has the potential to
upgrade public school performance to a level closer to private schools’
performance. Normally, private school shows better performance than the
public school from Khun-Inkeere's (2016) study and from everyday experience.
This is due to many factors, including learners' foreground and the school
organization. Private schools are likely to have enough ICT equipment and a
conducive environment suitable for learning with few learners in the classroom,
and learners from wealthy families enroll there (Khun-Inkeeree, 2016).

According to the Rwandan Education Sector Strategic Plan (ESSP) of 2018, there
is a broad difference in the status of the learning environment between private
and public schools in Rwanda. First, public schools and public schools
classrooms host many learners (Khun-Inkeeree, 2016). In Rwanda, they are
characterized by a higher learner-teacher ratio; the system of double shift plays
its role. Consequently, the teacher cannot follow up with learners learning
effectively. For example, the ratio of learners to the teacher was 58:1 in 2016
(MINEDUC, 2018). However, in private schools, the learner-teacher ratio is, in
general, 35:1, and single shift learning whereby a teacher can have enough time
to track learners learning. Chenoby (2014) found the existence of a relationship
between access to technology and learner achievement. Private schools host
learners from able families, mostly educated and have enough financial means
and technological tools to help learners learn at a higher level, while public
schools host all learners from different family statuses and different education
levels.

It has been explained that grade and secondary schools in Rwanda are
experiencing gross enrolment rates, and gross enrolments ratios are growing
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while the number of trained teachers to sustain these enrolment ratios is still low
(Ministry of Education, 2016). Furthermore, participating private schools are
mostly located in town and use high profile and competitive teachers compared
to public schools, where the ratio of learners to the qualified teacher was 62:1
(MINEDUC, 2018). Nizeyimana et al., (2020) study identified different
hindrances to the achievement of quality of education in different schools in
Rwanda, especially the public schools of 9YBE and 12YBE statuses. These
include poor teaching, limited financial and human resources, crowded
classroom, and teachers' heavy teacher workload (Nizeyimana et al., 2021). If
quality education needs to be achieved in schools of 9YBE and 12YBE statuses,
the learning environment conducive to effective learning should be set out
primarily. Therefore, IM software for Rwanda is likely an important ICT for
grade schools that should be considered when designing classroom
environments for effective learning (Delen & Bulut, 2011) and that can
contribute to the development of TPACK knowledge of primary school teachers.
According to Handan and Ertugrul (2019) TPACK is appropriate for educational
settings of the 21st century for students and teachers of grade and secondary to
support the development of basic skills, interests, and confidence in learners
learning, which are necessary for lifelong learning.

5.4. The Role of Interactive Mathematics Software on Male and Female
Learners' Performance

From the findings, the use of IM in teaching likely improved female and male
learners” performance. Although males’ performance remained higher than
females’, these last showed a will to descriptively improve in post-test.
Mathematics education in Rwanda has long been characterized by gender
disparities in enrolment and in performance in favour of males. Studies on
gender and performance highlighted many hindrances to girls’ performance in
Mathematics. These include low confidence in learning Mathematics (Uwineza
et al., 2018) and external factors to learning, including the learning environment
(Dev, 2016).

The use of IM in Mathematics class is likely to create a learning environment
suitable to improve both girls' and boys' performance (Khun-Inkeere (2016), but
it is very beneficial to girls” effective learning environment (Dev, 2016) capable of
stimulating their confidence in learning (Uwineza et al., 2018). Therefore, this
study is likely to agree with Dev's (2016) findings that girls learning and
performance depend more on external factors and less on learning abilities while
boys depend on internal factors. In addition, the use of IM in Mathematics
learning is likely to support Khun-Inkeere's argument that the availability of
technological aid can improve the quality of Mathematics learning and learning
environment improve learners’ performance of performance all boys and girls.
Furthermore, this study is likely to support Basri et al., (2018) that ICT adoption
in conservative environments improved the performance of female learners
more than the male, although IM was used in a non-conservative environment
allowing girls and boys to study together

As it is pointed in Uwineza et al., (2018) teachers play an important role in
widening the gap between male and female learners’ performance. A study
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about teachers’” TPACK level in teaching biology and chemistry found no
difference between males and females teachers” TPACK level (Akturk et al,,
2019). Therefore, these findings together with IM findings are likely converging
to the fact that the integration of technology in class activities can contribute to
addressing gender issues in teaching and learning resulting in desired quality
education.

6. Conclusion

This paper discussed the role of Interactive Mathematics (IM) software content
on grade-5 grade school learners’ performance. This was achieved by comparing
learners’ scores when taught through IM-assisted lessons and scores in the
traditional (chalkboard and talk) approach. Findings show that the use of IM is
more likely to enhance learners’ performance than learners who studied the
same content in traditional class settings. Besides, statistical analysis found
learners’ learning gain to be higher in IM-assisted Mathematics classes than in
traditional Mathematics class teaching and learning. Furthermore, the influence
on the performance of IM software is likely more significant in public schools
than in private schools.

It is worth noting that this study faced different constraints. Some participant
teachers as well as learners were not familiar with the use of ICT tools in general
and IM in particular when teaching Mathematics in such away. They were
assisted in some ICT activities like clicking and projecting contents, which was
likely interrupting the smooth and effective teaching flow. Besides, IM software
online accessibility required to be given a permission by the developers, which
interrupted the researcher extensive exploration of IM.

Drawing on the findings, teachers should be able to make a good judgment
about ICT use in Mathematics lessons so that they can effectively and
meaningfully use IM in pedagogy. This is likely in line with the Ministry of
education's policy that stresses the role of the teacher in the appropriate
pedagogical use of ICT in class to transform teaching and learning and improve
the quality of learning outcomes. Studies involving the TPACK framework
emphasise the importance of appropriate technology with the course and
content as well as the appropriate teaching strategies (Handan & Ertugrul 2019;
Akturk et al., 2019). Therefore, as the IM software content for Rwanda matches
with the CBC framework content, if the teachers” TPACK knowledge and
process is effectively developed, quality teaching and learning in IM supported
class can be achieved.

Since this study was purely quantitative, a similar study focusing on the
qualitative aspect of IM in Mathematics class in differnet levels of primary
education would bring more information about the features of IM in quality
Mathematics teaching.
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Appendix 1. The test provided to grade-5 learners

Test for P5

Pupil’s number:................. Gender: Female:
Male:D
1. Fill in the box below with
I N N N N e e N e e N
||||||||||||||||||||||||||||||||||‘|||||
-20 -15 -10 -5 0 +5 +10 +15  +20

2. Match the right and the left by
drawing the line

Negative numbers . 420, +11,+8, +15

Zero . 417, -9, +25, -31
Positive numbers . -8, -17,-25, -14
Integers. 0
3. Fill in the box with “less” or

“greater”.

+14 is : than
18 1

-151is than -
5

4. Fill in the box with the sign (< or >)
-11

-12

4, Write the numbers from smaller to
greater in ascending order.
12,  +15, -6, +9,
-18
Answer:

5. Write the numbers from
greater to smaller in descending
order.

Answer:

6.

Calculate the following:

(-6) + (+3) = (+5) - (-9

(-2) - (-6) (-3) + (-7)

1. Fill in the box below with
number

(-13) +

+(+18)=0

8.

number

Fill in the box below with

]
]
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The inverse of +5 is

The inverse of -8 is
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