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Abstract

The main purpose of this study, is to compare and identify e-learning characteristics of
students from the age of kindergarten through the age of sixth grade (K-6), that occurs during
class hours, versus to homework hours. In order to achieve this purpose, the students' usage
activity in the math apps, have been collected and documented into log files so that they can
be analyzed and refined using web mining methods. Additional objective of the study, is to
create a tool/means/methodology for decision makers (principals, teachers) that allows
intelligent integration of e-learning game apps. (In any discipline) during the planning of the
teaching sequence and through its actual implementation. The learning characteristics
analyzed included, among other things, the learning hours, frequency of use, pace/power,
score, repeated attempts to correct errors, abandonment, preferred use platform (mobile or
stationary), sector (Jewish/Arab), and other interesting characteristics from which one can
learn a lot about the learning differentiation of the students in the study frameworks and/or
at home, which allows for expansion and integration, in the teaching sequence. The findings
of this study indicate significant differences between home and classroom learning or those
in combine. Thus, in all parameters examined, for example, students tend to face difficulties
(more response attempts) in performing more problems at home (31% more, in average) than
in class or combined, this is also reflected in the percentage of successful answers (64% at
home) compared to 57%, in class or in combination.

Keywords: Learning characteristics, Mathematical Apps., E-Learning, Home-Classroom,
EDM (Educational Data Mining), Web mining.

L)

DYPNRYN DY NAVIND NTNRD DY DIIMAND P MNIYNDY INRD ,NT IPNN Y Syn NN
SV DMIMAND P27, NN TION MW NYNannn (K-6) 1 Mndd RN TV PN IRDMN
DYV DITIIONN DY YINIWN MMAND ,NIVNN WINM TNND 1122 TINDN MYV NTNRd
DNPNNTIND MYNNPNI DNIN PPIDINIY INIY TI,)13)1 ¥R >TID YTYIN 19DNI ,DIVNNNI
MY ONNTINDOYNNNATI NP NN 77VN .(Web Mining) nwa 00N n»I5 HY
IPOPNDT D) DOPNYN DMV DY oW 1DOPWH (DXN ,05MIN) MOVINN DapNn
DTN IIMIND I NIV TITY RN G 1IN ToNN2 NIYPINND NN (NIY
,DNVN/TIP ,PODN/ANP ,VINOUN MON ,NTNON MYV DX AN P YYD INNIY

INDNOVN JTIYA MY DINRA 1 DIYVY YWY AT9NY ANINTVI NMIYTN IPNY AWY-NYIIND ©I9N 990
NN NVIDIDNND : NIV ,(D¥INY) VNN /Y )IDP 1 )7 DI N INID N OYIPIN-NVY



N2 NYINKY NNYIA NINRDND G892 DXANIVNN D1VHNND DINNIYNI NAYPIND NTINIY MININD NN v110

LMD IN D211) NATND YINIUN NNNALID MYV MNMIY NPXND DMINN IO
TN MTIN M2 TINDY I DN .OMINKY ITND DY) DIIMANI TV, (029 TI) DI
87 1DOWY NANIN NIVIRNDT DM IN/A NPTINDN MNONA DX PRONN DY DTN
DY DWIIANN ,NT IPNN IDYY DININNT .M ) N2 YN NAVPINNDD DT IRNIN
P2 ©25WNN OXTNIONN P NN NNMPNNY N PIAD N2 NTION P2 DXPNIN DD TIN
INY) ONYP OY TTINNND DX DX THION ,NXNNT OV IPTIY DIVNI9N DI, NN OMIUN
9271 ,29IWN2 IX NI IYND (YXINND IN 31%) DN’ NPY INY NI (MYND NNPD?)

AA9IVN2 IN NP2 ,57% NMIYD (M1>22 64%) MNIXINT MV HINNI O) NVIANN

NI NI, NNPI-NP, NAYPDIND NTNRD, 00NN DMWY T MIMIND NN M1
Py

NN

OYTNYNN 12PN MYV 1IN INTNOM DWW TONNI O1ONNN AYNN MNIMYM NNDI DY) T
VIDY NUY) DN DXIAYPINNDN DIYNAND 0NN (MWD KD 9953 MY IR 1NNPD2 11123) TIiNdD DIDTYN
P VYN N ION — 17907 NI NYWN NNDNA N IN 101712 INY DINOYNN DITNION ORN 1TINDI
DM ONHDY ,PNY-IINI NI HY MDD YW TINHMIPNN ,IPNHN 1D MDD MONYN

MOIWYN NIV NN P2 IVXR NPNONOL NN L0 NPNONIVN MNP MNNANN NN DY
DNMYTN APNINON MNAT YOY 10N NRD TPNTNIVI NAWNN IRND JNONA TNY A9 ,TIPNN
DMYN 1LV NP 1V DY TN NIIYNI MLINN YIAPND IWINDY NAYPINND NTNY YIONN MTIN
5970 \NON ,DMNYY TONNA DXIAVNND NOYIN P 9910 N ,NT 1Y (Mishra & Koehler, 2006) N2 Nt
DYDIN NIVNN IYRI ,MDVPAN NTNYY INVIY 19INT MANIY TYUN - NN T HY NPWYN MPAIoV
YR MOV (Gagné, 2013) NIRNNN NNIINDY NONT OOWT DMON HYW DMIVY»I NPYND DTPY NN
-TPNIMY INA L TPRNDNY NTNID N ,DNOY NTNYN MOHNN DY NVDY DIPNOND NN P2 MIVIND
NTNRON PONIN YNINH 12 DIPHT I THN M1 MDYN TYRD ,DANNYVH NI NINPN ,NNYIIN
Arbelaiz &) 7252 990N-121 DMWYV NTPNYN MYYD PN IR DIMNN OPNX) DYOLYLM DI
.(Gorospe, 2009

P2, NP2 TIION KW NN MDD TNNN P2 DNIRD ,PNYN SODIAN NTHY 195NN M W1, TV NNY
9wN .(Plass, Perlin, & Nordlinger, 2010) 2510 191N ,PNWYYY DAY MIVAN TNIONY 9TYND NN
TONNA THROND DN PINY THIND) INMDN NN YIPY NT XIN,PINYHRN A5 NTRON PONN PA PONM
(D>1NRYN) ONPNY NTTIVHN ,DX9DN DY NN TN .(PNRYN DY DXI902 Yoy Tin NTNRdn
Salen &) Y N2 DORXIN PN KXY ,NINK TITAV ,ODND 1IN (THOTIDOY) NNOWNI PIDYoY 7Ty
.(Zimmerman, 2004

029NN, VNN NN IMAN IPNN Y1 (Yelland, 2003) T ,NTION DY PINYHNN NYOIVYN NPNID
IUPNA TIVI IPNNN OTID 990 N IXDIA DXTHY NP2 PMOVINDY 2AWNHD MIDIN DY DNIMINNI 01NN
DYPNYNNI NN DXTHN YD APNNA PV TID .19 NXINKY ,I9DN-NY1T AWNN dPNYN MYSHNI N DY
27120 NPRMDN NPLVRNNY MNVOWN WIOY NINRD 12YN NINY MNP (> NFD) 12P07) 1DIN ONY
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A%WNa , NN ,N%A 1 NTIAYN NIV DI1NYN HY N7 23NN MHININ

INL,NNPD2 , 122 TYON PYNND ,OOTNON Y NIV NPNNINM N0 MMANND NN PYWHYN advwa
.N1O2) 22, NIASWN NTINDA

NPYIN MNOY I DY NYIANND NNV NTIAYN NM22202 DINNMIYM APYINIYA 9PrNa HTaNN N1N2
(X=3.74, 6=2.36) 191 ,(X=3.96, 6=2.2) M>A1— NN LYNI ,NTIIY NIV Y97 WX DIPNINNY NYHINNN
ATNON MDAV PA MLDVLLD PN HTIN KYM ,NWYNY TN (X=3.80, 0=2.32) 19wma
MIYNS MIPDN 190N W DD 2w INK PROBLEM_RATE nmanwnn .nmwn (F(2, 18,582,919, p < 0.05)
VN TNRONNY NPYIN 190N) NPy DY

DMV NPVIDIVN 9N .4 1AV

Descriptives
PROBLEM RATE
95% Confidence
interval for Mean
Std. Std. Lower Upper
N Mean Deviation Error Bound Bound Minimum Maximum
habal 419,666 3.95 2.206 0.003 3.94 3.95 0 24
N 746,445 3.72 2.367 0.003 3.72 3.73 0 49
O+ 13,801,339 3.78 2.329  0.001 3.78 3.78 0 207
Total 14,967,450 3.78 2.328 0.001 3.78 3.78 0 207
ANOVA
PROBLEM RATE
Sum of Mean
Squares df Square F Sig.
Between Groups 14,318.98 2.00 7,159.49 1,321.42 0.000
Within Groups 81,094,164.71 14,967,447.00 5.42
Total 81,108,483.69  14,967,449.00

NTIAYN MI02 ONMYON NN PONNL DOPRONN DY MNLYHINA MAIWNN HANA 5TaNN N1N2
P2 IWND MY L (X=64%, 6=36.5) DM NPYI HY NN NY DITNONNIVY T Yy 1IN ,MNYN
NN M0 P PLDVLVD PN HTIN K¥N) DY M3 .(X=57%, 6=37.6) 1WN ,(X=57%, 6=37.6)

MmN (F(2, 16,883,167, p < 0.05)

MNONIND NMDYND NN .5 NYav

Descriptives
correct answers percentage
95% Confidence
interval for Mean
Std. Std. Lower Upper
N Mean Deviation  Error Bound Bound Minimum Maximum
ma 378,980 63.4606 36.6425 0.0595 63.3439  63.5772 .00 100
nn»> 660,324 56.4165 37.6489 0.0463  56.3257 56.5073 .00 100
nO+M 12,520,849 63.9351 36.7059 0.0104 63.9148  63.9555 .00 100
Total 13,560,153 63.5557 36.7861 0.0100 63.5362  63.5753 .00 100
ANOVA
correct_answers_percentage
Sum of Squares df Mean Square F Sig.
Between 35,461,243.317 2 17,730,621.658  13,127.913  .000
Groups
Within Groups 18,314,402,424.725 13,560,150 1,350.605

Total 18,349,863,668.042 13,560,152 17,730,621.658
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, DYDY N30 DNMIYHN WINA POINT DX THRINN DY HMNYH MAIWNN NN DTINN NIPNI
MNM ,(X=43%, 6=37.6) 11’22 1N ,(X=36%, 6=36.5) DNY22 NN NNYY 1) D>TNRINY T2 Y NYINN
ATNON MDA P PLDVLD PN YTIN OMP D K¥M D) M .(X=35%, 6=36.6) 21WNI WV

MmN (F(2, 16,883,167, p < 0.05)

NPNYN MAWND HNXR .6 1YL

Descriptives
INCORRECT ANSWERS PERCENTAGE
95% Confidence
interval for Mean
Std. Std. Lower Upper
N Mean Deviation  Error Bound Bound Minimum Maximum
habal 378,980 36.5394 36.64246 0.05952 36.4228 36.6561 .00 100.00
o 660,324 43.5835 37.64887 0.04633 43.4927 43.6743 .00 100.00
nNYO+M1 2,520,849 36.0649 36.70586 0.01037 36.0445 36.0852 .00 100.00
Total 13,560,153 36.4443  36.78613 0.00999  36.4247 36.4638 .00 100.00
ANOVA
INCORRECT ANSWERS PERCENTAGE
Sum of Squares df Mean Square F Sig.
Between Groups 35,461,243.317 2 17,730,621.658 13,127.913  .000
Within Groups 18,314,402,424.725 13,560,150 1,350.605
Total 18,349,863,668.042 13,560,152  17,730,621.658

MPDNN 90N DY NYAIN TTINN TTNI ,NTNON TONNI ©YP By 0¥1R9NN MTMHNNNA DTINN NIPNI
YD NI ()PXN) ITIVONND DPD NWIN DY YXOT M PHRYNN ONY DX23197 190102 YN DY NNDI NYD
Sy NMVYN NAYN M2 M T YW NXNvN .SUBMIT _RATE mnwnd 0N noava »vni
D22 NNYNNI DONMYON NN YNIYY NP NIRNND V) DOPNIONY Td Yy NYasn o> Pnonn
D»P YD N8N 03 M .(X=3.86, 6=60) 29N N (X=3.37, 6=31.2) NPT IWKRN INY ,(Xx=4.43, 6=29)

mvn (F(2, 18,582,919, p < 0.05)) n1RYN MA220 P2 NPLDVLL PHAIN JTIN

O»YP OY DXPRONN MTTINNN .7 AHav

Descriptives
SUBMIT RATE
95% Confidence
interval for Mean
Std. Std. Lower Upper
N Mean Deviation Error Bound Bound Minimum Maximum
ma 419,666 4.48 30.455 0.047 4.39 4.57 0 4,812
o 746,445 3.34 32991 0.038 3.27 3.42 0 13,205
nNYO+M2 13,801,339 391 60.107 0.016 3.87 3.94 0 50,005
Total 14,967,450 3.89 58.410 0.015 3.86 3.92 0 50,005
ANOVA
SUBMIT RATE
Mean
Sum of Squares df Square F Sig.
Between Groups 372,369.155 2 186,184.578 54.573  .000
Within Groups 51,063,741,234.975 14,967,447 3,411.653

Total 51,064,113,604.130 14,967,449  186,184.578
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12 NXINNI 190N N¥2 MYWA DY PNRONN YP-HY NYIAY NIAYPINND NTIY 2NN 9901 NN ,NT IPNNI
OYTINON MTN NR DOYNAN DX PRIINNN 13% 7D NN POV R¥NNN .01 NNNYD YN 1POMI
NN DDWUN 65%-1,7192 19DN-1>22 NXT DIWIYY DITNONNN 22% NNMIYY ,TAD2 NN MW DMNNw»1
STRND DY) 9907 1D Y232 INIAN

MPNNNY NN INN (Web Mining) NwI2 PNy 2N 195 HY iONDITINN WY DTN ,NT IPNI
NMY 57 MNP ,NPPVLNRNNN DINDN DIPNYHI DNDMIY»HL DTNYN DY YYD NN 71NN NN
OMNNMN NOIN TONN AN TOIN RO THI,IPNNT N2IVY IO IXIPI YINIY 1D NXINDI I19DN-1>2 Nywa
JNDY) TTRD OVNDIVINI AWNIND IDIND ,NNN N0 P2ITH 19INT OMN 190 ,IPNN0N YIN 25V DIV
DT DXPIDN) DXPIN NPNY DI — IPNNY DIYITIN NPNYNM TIDYN M ,0ONNN NN NMOP Hva
OMPNY IPINT P2 PN PN SYA DN N DYWL TPINNITINNI VDY IPNNN NN Y8ID ¥ 1D
112 DMYNNNI OXTNON OY NNPRI DNINRY YINOYW MYNNNIL 1T 1D DY 12NN 1100 (07 1ndnN)
(2010 ,72»Y & PYT8-12) D PNRYNN DY NTNYT NPNMNNA DXITANN PV JY AN 0 TNYY i

NIDIN NIWNNY PPTM ,020 ,00NMN PNON NNIT MDA ,IPNNN HY MONMND MADN MO1N
L1012 .PNHRT MIRIN MPYD 01N MNDY PIY NPHIIIN 190N 17T ,1IT IPNN DY NTIAYN DY .OMN
NOYW DD MNIYN ,NDMN TDRND ,(DXTNION 7010 T DY) WHNWHD MNIYNI NN YIDIY XD T
YANYN MNIYNI 1DIND Y1) ,DOUNNYN MNIAVYNI NN YWY MINY 1) DY vindw DN Nuy)
NITN2Y YNNI PNIYNI T2 WHANYH NIYN YINWH DY 12T ,D2900 19D YN NIY W INININY
DIN NIV YPYINI YW MTIXR D2IN) IADNI XY G012 .OMKX NNIY NTWIAN WX NID Y520 DINMIN DY
, 00N NSV Y PYONY DIPWNNN NNNRNNA TPNTNOV XY 121TH 1D DMIND NN .DMIVY»N WX
WY NI NNV DXVHINVI WKW DOPNYNN NN NTION YNID PNTNOL NDID 10IN ,PAOND
N5 NNMH DIV TN THNINY NJIDI 927N YD DIYWN NN .(DIMNOVINNAD) DIN NIV PYINI

YNNI DTRONT DY DPNYN NPDUPAN 7D DXTRY NN DT NN DORDNDN DININNN 19
LTINS MNYY ,NPYA N N30 NN DOPHYNN NNYXNA PNN 19IN MV YPY NN DNV
L, NN DY NN AN 12YH 2NNNND IPNNA NN TURND NP2 INY NI MTIVINI DTPNND)
5% MA5YH NPIPNY ,NPYIAN NN DX THONN PIDN ,NTNY NMND DY DIDYN 103 YTTH 0X NN
RubalpVap)
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