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SOLO - Structure of Observed Learning Outcomes
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.(Biggs & Collins 1982) nnnTip Yy vyn N9om N 93
DY DXNYY ,NMININ WHN Y3 NN DY DITNON 9O XD
2)1 PON DY 0MNDT

VY10 OPONI wIw N 0N — Pre-Structural Level
VTNN OPON P2 WP PRI DINNIND KD
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MDY DYNIIAN TIND DXVIYI) DDV DIWP
.0NY 12 NPR OMNN TR O TN
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(7N

P2 OMWPN NN 0N 0¥ ImoN - Relational Level
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York: Academic Press
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DTNN NI M MIAPY A9PINN DY D>OM PN »yN
PIY NNYPNN ,IND D3 IY TIT2 PITI NNONN M
IPINN PR ONNI NNYPND NYIANND DANNVNN

.DINDNN DITTINN P20
NOVIIN HIINKR DXV (6 PYD NOPNNL) NI ININY
IN,30%-1 NOYND T DYTINN MY DY I NPT
IPDAT TIY .2IWND 91 AWNNNY WIONY) DX
PO YNNI THNN NN L2 PYDIY  INUNRIN
NPNN NORYD YN NN SV N»vIAvIa
NI T2, 1T O, 21WNY MDY MNON OXN
PWHN NN XY I DT .ONNN XYY 912 N, YO
TI9NY 2T (435-434 Yy : DY) DO TNY WITPNY
nYNIY  MNPNN PNYNI YYD THD NNYL
WY NI NPRN PRYRN M0 NN SY ndwnn
92) ,09NNWNN NN INYNNN NINK 7D 11 DY

YN DM

(454-442 my : DY) ININRNDND 1) PON Y PV
59N NNONY MAYAND T NIYV NIIDNY WP
SW INNTIN 29D D DIV VP 9NYNN INDY .2wND
T35 NN ONTNI RNPN (7 PYD NIPNN) MNPV
AYN NINY TRND DOWIYN DNV D P NOW
Y0 0 D5 (454 1y DY) oYY Mapwina
YISO MDD NIYO MDIMNN NNYLY ,PT8
MPXADN PN ,2UND MINDN JOIR MNINIY NN
MND .2IVND MDD 1D MNONY NMN YIOWD »TD
oMY OPHN IVDYY M PNy NNoN
.DMNYI NN TN YAIDN XD DIID MIYSNHNI
JPIVAN YNDA NPITNNY TN 1PN DN MO
SY PINKRD VAYNT NN NIND NNPDN MIVY
N9 LAYH NN NPIIND T .DNMNYI NN NPT
N5990 .NPOYWN 772 0) 1) N POND PN
,ANNN PR INYDI VAYN NNDINY BNY NNPD)

20aWNN YV NNON ,NPOWN T172 X2 19N
NNON PNY DWOVHN DNWLY DDA HapY 1O
NTOY MNO0NA PTY WD PPV, NWND N
SV NN ,40-0 NNV DY PINTIDODIIY N PN
aANNN NYNNND NN DY NTNYI NITHN DTN
NYD MONY NDIANY 7 PYN MDY YDAN YDOINP
IN ITNN NY DTN PONN L(NITOM MDD 0W
NPY LIMNT NNNNY MIANDN 208N NPV
NN IV IND D 02099 DIVUNY FT-DY DINN

NN ,NITHIN ©OIPHI .NINN NYNYA T ONX /12IWND
(MVYKRIN NPOIN MDI) PIATIY ,POND WSN
NN PONNR MIN L NNROY NITHN MO DIpHnar
N PON NP WP DY, NINNL NONYND
WP IAPYHVR-TN THPDNY Y DDA NVI1ID
YIPNT T PN NITIN NIYY PAN APV 3T HY
VIV 7IWND MDD NN ORDY NYRYA
LA0N T ONX TN DY LD ANPN ,PoNna

JTPOR 2P WP INNMIN NINN NONYA
NNYaYN MNN N1 Y9I 172 KoY 207 PAN IV
STONNY 15 YTIN N APIPV YD T VD HY
,MOP MVDA NNNY PMNINNN DWW YNINDN
NYNN INNHD NI JPPIY IMVDI OPNONY DD
PN 440 DY ,MMVN NPO L5 PYDI NNY
PN nyanY

OYN .MTTAN OXIANNN NN DY NPPPNN

nobws DP9 TIMNN. N

29797 VPANY IN,7DIND 1T NYAIND DINNP NN
GWAN 451 pya 1 YOS ONYNmY NN NIN
NHMPNN NIPR DININ NYNNY NP DY MY
N2 )02 1Y MYTIND AP 2D PNN90N DY
APDONPI MIDIN NPPN MIAPYL RPNIT

05 WTPM N DYOINY YN aPIPLY mMand
NV DY PN NN ,DMIYPN MY 1Y DN
20 TPNPNRN NIRWYY YPONNN PNININY MIVIND
POV 12 WY KDY NNIVNN NDITY IMVDY OINY
YPHNN PNING HN 71MVDN M .NINT MIVIN 519N
,DIPN 991D .MTTIN NIMNDNN DYV MVD MIPN
YNY IWIN ON PR 7IWNDY NNNY DTN NOD
NN 09 D) NYTY IWAN ON  TNPNN NONYN DY
DN D) 2P0 N3N HY NINNDNA NN DIVID
-TN PO Y DX9IHA VAT NI T MINNON
SIPYNYND

NMIYAND PINTA NITINN NIN NN PRNND NIN
PRYNI VIO NYSN -5y MNOoN Y NdYWNN
2IPNN POYA NN PN YAV 1I9IND TUN ,ONIIN
NN DPN Y DINNP NDNY N NN W8N NIN
NI Y N0 LTNMPRN NYNYO N2IWND PPV
002 TPONIND I PNV ONIIN PRYN S TIDY
,YIND Y 92N 0N MM PN 7PN YNpn 1w
DY OM YIPN YYD DINDIN DY IWURD
WPV .OOPNS MYNNNI ,AN02 SNpn MONYY
DN PNOND ,NNOMY DTN DNPY W8N T
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SUNNN AV DNM TIDY DY TONN N0 dYNN
WD NNNN2 OOYPN MIANY NN IR M
: NI HOWIPN NIANY 0N DMINOND

DRN 110N NN NIV JNIN DR IYIHY SYIP
DYTH YV I¥ D2 YNINND IV JNINY DTIVN
19PN NYIAY NN NPNX NN

IUND "NV AUN) (NPANND SYNNN Y IN) 1NN
N2 VYN MIRNN DY SVDIT 1PINT WAV NI
D2 MIYINN OMT DY NDNN MYSNNI ,NOVIIN
PN MOPN NN YD NNV MMVI9NLI
NN Y09 NI D, NVVIN APASN DY DDYIANND
NONNN NPPNY DOPN DYSHND  DWIND
NNV, MNAY  YavN HOYTNI L TOYTHN NVIYN
LODAN 9> IND MY DNNAND APIPVD NN
YIS MNTXIN MPMOV ARSNND MNIN IR
INRY IPNNN DY IPNNN DD NYaVN

DOIRNNY )N DY MRTHD SON MINd
NWNH  APTHN NS DSY DNIY  DINN
NN GPURY AN PYONI VIDOY [ PRNINYINA
YT M PPIVN DIV NX 21NK NPINNT PN
MDA, 123 TV JINY .IPNON TPIN ISNNY
TIT N8N 7M. NN DY DINN DNINONNY
(57 MY : 1996 ,1039°9) 131 MINTNN-IN NOPYY

NN YT MPIND PRVNRY Yy DDI1INN 1N2BY N3
VIDUNY PN YAR .DANNYH NINoN
VIDYLDY AN-NINDNY D) OXIND DXLOPLI
DYTTINN MY P2 DMIVAN DD TaN HW NLINY MM
P2 5 TANN 1PV JNINIY 1ON ,IMTD .DMININ
DXVOPYL P DTN O DANN  DOVOPL
97ANNN YOP NPNY N> NN ST-DY DIPANN
55 1PV NIANT YVINWI PR .INONY DTN PV
DTN P2 7200 MND0NY MIVIND M9 1N
MNON HWa RO NN NINON S YOPID NNONY
,MANN D902 .INONN DY OTRN DY NYMNN
29NNY 5Ny 1INV NIN)  MAXNN PYON
NN NPIT INDY PIMNON NN MY MNRINDI NPayN2
TPYNITN NHNT NHMP .N9XIN NYNN DY MNONN
30 TPNDN NN NYINHNON

NP2 DNTPNND DNPDILA DYININ DXADON
NINNNI TNNA ININD ,DANND NPOYL WD 1)
NPIVID OMIP YIIN YD DINT (XIN Tnya
SYHOVNN HVIN N NON OMIPY 971NN MDD
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SY 11D NODWN YY) L7 PYDI MTMON NMNONN
PON NI2D AWANR-IN 1950-2 TPYNIND NPNION
.2017-2 nyva

NITO 7POY WA 11D NOWN NPAIY WM NIV
2IPpNY DY DOWNY DY NMDINN DY NPYY
TNY Y9INY NOIWN YaPI INY Dapn OOV IPNY
POIGNT AT NN NODY JPON PV NN
DAY YIVNVY NN .(456-455 70Y) NYOWY TN DTND
12 19INT TPDINNN NIIWNT NN INN APIPVLY NXIN
NNONY VOP ,1936-1 ,NIYRIN TINNRNI NN NIN
HIINTD OHVIPT YYD NP OYNNY MODIDIN
MY) 7DYP DT NI NI TNND VYN RPT!
TANDN VY Y2PNN NYLN DI, MINK OIPN1 .(456
APV TMOND VORI THN TNV nnNn Yy
NI MDY INMPNNY PO TIY NI IPYDIDNN
D NVNY TOON DY MNP 1NN VYN I D YWY
(DY) 7NNOoND MOPA 1M

1M92INY NN NINY DD NN NN NN XY NI OND
SV 20V D52, 07NN MNY YNNI WO NYYNY XN
ST DApNnY PTIPNIN 551 DMPY 1Y N
TNOND IMNN IR DNVN DN NIN DMPY YIN
MXJI0N AR PY DNYH DN NPT DAIANN
TON NIN NPT DAY NNOKI INMN MVPTHIRN
NNON INYI NI AN NTTA DXANND NNOND
739NN MINANY 1M XD NI )90 .07 DYIANN
.AUNNI MHPMINN

NNONN PONT DN TITA 0D PN YN IN
VN MIYN DMIND AN VIV, NTON
N DY DMIPIND MTIAYN TN MPOND NYann
DN NN YIMN)” :30-N AN NPIWNN
GURD L(OW) (D097 VYN NV VINN NTIPIN
NN BN PXPIM 93’5 992NN NN HY NPPD9a
NIYNN .DINY TONN NIAY NPIDIN ,MOTI VYND
DYPOWN 1 Y INTID NNNN NIAY IPL DY
APIAPV TA9N NNV NMPN DN .AVNNN OYTHa
Y ,1963-1 ,0p71 PN L1962-1 ,MI0OPOT

MIIN,TPYVIPTN MNOXNIY WAV DD
Dijkstra, 1962: p. 1; ) 797 nMnn 0 MM
MNPV N nnrn L(Burks, 1963: p. 114)
TIY D257 ,30-N NIV NITHNY 19D, 1O0NTN
WONN WA OS> 9Nann 30-0 nva Ny

SW NDN NN : MIAMN MM YIIN MNIINND
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,NDY /723WND M1 MNON DRI NORYD NIVN
N2IVN 1NNY MNON HY MYXT 12D 0 ,NIN3-12
VIVYINID M MNIN ORI NINYY

DYVNND DTN-I2 P PNIAND DD NIRY NI
NN NHNON TIT2 D203 RO TIY DI OV )NINA
1WND M NMDNY NN NT ,)NAN 1IN
Myn MNoHY M5ND 919 My NN NNINA
M) DTN M) YIAPY NOIN NN IPINN 1IN .MV
NN Y2T DY XYY N NN N P P NI AYND
DN .2WIN KD M) 2WIN M0 WIAPY NOIN KD NN
S N2WNN NYID NPT MNP NPINN PRvNa
109PNIN MY

MTRIVIN DMWY DXAYNN DX ON»NNY 1D YP
NP OYY PO NN DYDY Mbya nvnd
93P 1Y HP .DMIVIN N TPONY N9 NNDWN
SY NDYN NN NP2 NVIVAN NNNI NDYNNIY
N NYP YIAN .DXNWINA MTPONN JIY 29D MIIYN
OONND YN NYPMONDN MY Yaph
NYNY IN ANONND ,0PYNVYNY JIPNONY ,pPInvny
PTIN APIPVY 9D APIPL NAD . P¥I-NIYAY
120 MAWYIN MOIYN PA DTN NHN PN NININ
MVINHD MOIYN

NPYIN 1Y VN YN PN IPIPVY NINY 1D
DTN DAY YT TN NN PN LRI ININONY
PR ,MNIDIN TIDY MNIND DNONNHN DY N
D) 2V YN N NN .DONIVPNT DIPTY ND
YNNI NN IRND IPAN KN .DINID NyaInd
YUNNN ONYN DY TPMNN NINOND L5 PYoI NN
INNIND DYDY N9 INYRY VD NAY P8I
NIY NN PAD )50 (7199910 LPIR) NNDIN
DONPNRNINORYN NMODN JY NPNMYID YN N
Y32 WTND PON DNMNNY 2MN N NN MNSD
o) YN N NN L,NDTINDY YIvN OYTNY NN
DT AN YPYWINI NV NY VIOV TNNY
MoINN 95 DY NPLRIVOPLY YN PN NN
MY PN NN D 905N 0 NXY NIY ,NPNIY0N
Sy PNNN NIN .30-N MY DNYY NITHNN NPYY
DY THYY ,DX00PLY DNVNN PIAY MDPPYN NYIIN
IN ONN9DN O9IYN X NIMAND  NMDPYN IRY
NN XYY T 772 NNHN AR AND NI TN
00N YN MON»NN XOY ,7NWNY NNONN NINY
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NPINNY MYy NPOOHLY  DOWYHRYHNN  DINHN
79TNNN NN NOVNPN) MOSNN YW NVIOPN NN
NON N (MPOOLN LYY OUNIN ININDIN

.DY25191 YV 7OHNIT

MPOYLY 1Y DINNIY 295 029197
(N”DN) MYA2) NVONI YW 79aND”

MR AN TNNY 0N DTRN-T ONX Y T8N
DYPTNI DWHONWN DN IWND DNYY NNYPNN
NN AP QUIN NN PN DN PHNIVDPY
NNONY DTN PAY D TANN NN WOWOL RN NN
MYNNNI NYSINND INNN TPIIPRIVIND D92
DXVIALNY DY WINYD  GWAN DN OPTHN
NNNI DN OXD APV NN NN Y D195V
M2 NN GPYI DN0N INNX NINNY IX NN 1Y
DNNN OPTHNN NNIND THIYVNRN NNYPNN
VN 0N MN THT1 DYWN 925 DX ,NUynd
YNMAIN NN YINOWY 5PN NYINNN NI
MOV DTN DXPYINI LOPL MYNIN DY TN
MON NPRDTPRN MoYona  (Turkle, 2015)
YD NN DOVITVON DY TINTPRN NDNON
DMV 10D NI NTIVN

IPINVL HY NIYNA NYITIN ININY NN DY DPVNIN
NOY VNN NTIPIN DN NN INH” 456 NY3
DN N2XN2) OOYNR DMNY> DN .7D¥9TI) LYND
NNDN DR ,9INWYD DDN 0V MNPy MYy
ANIN NPV NN 1OTRD NIIPY DTN DY NITH
MK L1991 ,LOPLI IMNX PYPY Y TIT OTNRN
Y92 9999 ,19°NN5YN NPV MNON Y NON N
NN VN MIRNIND WP DWW

2102 NN PN APIPY NN WITH 98929 YW
APIPV NN YITH TWIINND MDD NINDNY D) DY
IDND NMON DY MIPHLIN Y PI OVIADA
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D7) 195, NI90N OOIWN MTIHINT MWD NINT

DAINNY MN) VA NPN DR I90N
aQr DY TV NN MLYNN VIVS .(Daylight, 2012)
00 9PN IDON INTIAY IR D) ONND ND
58 on»nn (Andrew Hodges) om0 TN
970NN Y DYNIPN NN INIPL HY INYPYN

PIPVNNOND INTIAYA DYV NPDINTI NN

.(Hodges, 2003)
5 TIPVNNONY ANOT ND APV DY INTIY
YPRYND VPMIN ,NINTD .OPN TY NNIN DIVNNY

Nisan & Shocken, ) mb5oma oxavnn NoHN

D»INY NN 120NN NN N¥y (2005: p. 80-81
LYMN OMININ NIN — IPIVVL AN PHY
MM NWRYNRN — NINOY VIVS 2WND INNNN
19 TN .DMAVNN MOWN SY DN MTIDN
YYD DNVPVIIIN NN PP NI DY NN
D93 VYNS DY ONIVADNPN NPOTINN NNIONM

(V) 7.0 2WNNN MNNAVIY
A7TNY NIYN  DVPNMIY MYNHNL - NTNY

MO DVPNS M P AN PMYIYN
DOYIN PP ,21-N INKA JPIYY YO DY LPMIN
IND DWN DMAT NYTON OMYNYN  19IN3
YTY 001 XD DN .ODVINT NYOVWND DINININ
LPTNYY APV NITIAY DY NPY IRNINIY HWnd
DY 2UNHD N2 NIVARD ,NOIY NNON NaY 95
SNON DAY N NMIN NIPWNN NNVPVIIIN
JANN PMININN 132N IPIN ,70-0 NNIWA ,)ON)
NNOPLIIINI MDY 79D NMHON’A YHNYND
PNOWN DN T NVY TN IR THIS»HN
DTN DVWHNYNY O0IY DMYRIN DXIAVNNDN
SY MNVUNIN NPINDNN NINDVN PN DN, 19
PYTY WNNUNY ) DD )00 LDMYIND DAVUNNN
AN DY ,NINIIN 9D I NN NOYY NV
VINND X TINOD OHa [ NOND DOVPMID N
ANNNN ON NN NYTY 191 XY 1INV DY PNUNIN

,TIIN IN,MI9IN NPYTIOY NYTY 105 XY D) ON
Ty 0w PN (Test Programs) ynan-nyon s1-5y

RIVVa]
YUNN TONN P APV YV INITHN PV WD
DNN2 NN ,ONDN YN DXAVNHN  NMIIAD
JOONNN NTIAYA TINIVPORN NOTINM NPINON
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190 NV NN MNRXIN DN PY MNPHRN NONYIN
N2D2 PINN PVNN MINDY 7PIPV N2
,ONITN Y ,0NY  DYNIODN OYON NAVY

10MONRIVOPL
N NIN VN NTIVHN NMDYNN DY THNNNY T
NN DY MNVDNM ONTPRD YPIN DN PN
oY NP DWWV MY 1950 MVA IINNDN
D) WT DN 2NN HIVIND MATIN NN DIPIN
NYVS DY DTINN T 1 MDPY MIHNNY NYOIND
oY MNIND ,DMNNV BXVYPV DY NN NNON

(Church, 1936) 70 /YV8W MY 2dYNN2 DNN
1) DY NITIN DO IPIVYL DY NITINN
MTINPHY MDTI MW SV ,A%1Y onnnn
NN VL, YN Yv MTNN (Turing, 1936)
S DXTNPN NDY *DHNN YV ,09%97N DY NITHN
YR v NMNN (Post, 1936) o nn v mnINn
NN ,MVNRNN APYPNY SV NN NN
Kleeng, ) 7n1»555 nypd>0oMpa RPSPNST M1

MMYP HY NATHINND MWN DY 397 L (1936
DY NN PAND STOW WL TN NIN .1950-1 1NN
NPYPN DY ONNNA POY IVND PIN AWNN
MNNI NN

TOMVPONDN NOTINN noNmMM

WO NI PMINY Y95 (Turing, 1950: p. 439)
MY DY) MNPY NMY 0N DYODPLY DINNINY
SV INNMNN NIOY NN BN AN P (456
DPRIININ PING 19N XD MTT2 DXANH MNON
IPON 7PN MODNINNDN NINNND DY DITHIN 1PYIN D)
NN DYDY PPV LAOR MY DY DN
DXAVNN DY 12 PIPNY DY) DY DINNHNN
NN OWMY N YT TININA O) .40-N NNWI PYINI
2WIN MINN DY 717922 1PV HY NYRIN IIRDN
oW NN 29Y PYTa L,50-N MNIYIA DMYDIIIN
DXAYNNT IY NN NN 1936 MWN IV

.(Daylight, 2015)
PIPHYY APIPL ,NPIIN MXIN DN DD Nnd
,OM9MT PN KIIOPOTINM MTPRN POIRD 2 MYY)
oY YAV NNMN KD IPIPLLHY NHOINY NPDNI
(50-N MY TY) MIDIND NOTIN DXAVYNHN DY
NO PIPOYI IPIPOY DTYNRN DINNY IYYNY qUn
AN IR INDYIN WNND RON 10DV
YD NMYY PN RD VRN DINONT DY MTANY

92N0N

2018 "'xN29 — awnnn 'wT NXIINA 0'vaN



NN IV MAYARD 2 WY DIAYNND
PNNPA DPINND NNT VIV PR 1IN AIPVY
NN AN KDY PIPAY DTV INTIAYN MSYNNY
TN ,NRNN 19D ,NT IIND DNV TYN 3Py 19N
99 DNMNOYNN DY ,0NIAN-IN DY IIPV DY INHPI
NP ONY ,DXOPN MYV DX PNYTS .OMm5N
9520 NP0 DMP APV HY INPYNR NN PNIVNI
DTN-11N5 TWRND AN XD NN APV JNIN NYNNY
D)2V DHPUINY YN ORNTPR YV DININMDY YOTNP

.0M

nNin Nn'vA
WIN) DN SV 77INO7T TPPNNTT I TV )9
1999 , 70129 NOSTN , TNINRNDN NIDPN NRIIN

PI ADDIDNNA N IIPIH .qOY

203 POIDII05
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N0 .O»”37 TPNIIND
ANNINN - PNVLIIAN TIVD ,7NITIVHD NVIDIDNINY
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NN TN Y (Shannon, 1940) yaxw Top Hv
(MPODIVNND MNONN M) APV NMON
Y NTRYN YD L,0PM NPNID MOIWYND
N0 PR NYTY TEIITIN NPMNILVPON NOTINA
TIOP DY AVONRNN NTIAY THD-DY ,NPNIVD MIIWN
NYNINI NN 297 AUNND NNIAD NYTY L1991, )INY

APV HY
X190 MIPIND L, PIPHYY PPV 27NN TIONN
PPN Yy DNYNNY ,DMWINN VTN DINNA
oY MYYNN NPPNY NP OINNND  OVNNN
,DYIXID DONNINN NNYDY DPVMIVIRD DIXNVIND
DO DNV MIYY  TYNa Nwynd  Nndd
SUDMIVIND TYTPN XWNA,1954 Mmwa ) I0IPWYNNI
NN DNA NIONN ,ANYRIY IV DY NNa
5 MM NDTHINA NPYAD DOVRNND NYIN
Wirth, 1976; ) oowvin 9ny DMININD DDV

nyawn NN KXY M wrY [ (Daylight, 2012
NI9NN . PIPHIYY APIPL SY NTIAYN MIAN DY 129
DNY TY NPNTIN PPV NTAY DY VYN NI

N OYN
NPIND DY 1999 ,1950-1 1INV HY IINNDN PONYTH
AND DTN YITIN DY OURIN 9PN IPIPY DY

Hodges, ) mavmip-17 npwx Hyas mmavv nx

(OV) TANNNY N2 T YD NOW 1m0 0 NN (2003
NYHN MYP 2IDIND 7PN IPIPVY ,PID D PR

.277IN2 DIAYNNN DINT YWIN
DY 2AN9N 0N IV L1953 HDMNIY NI N
MPOIND DN 17NN OOPPNNY DY NN
NN VNN NN ,NYPOIN NN IMN NI INY : NININ

ONKY ,MYN ANN 2NN L DRINN
S¥a Ay NVIDIDNIND ,IVDNIN NVIDIDNINA
595 NI 1954 5312 7-2 MININKRD PNIYA APV

STARDN NN
TIVAN DY 2P0 DY 1INRND HY MHTID NNAPA
P2 INOYT DWYNY NINYNN NN DY NdYNN
PN APIAPVY NN NNRN 7II0N M0 NV
ND ,7PM)YUN LANNND DX AN NI YN HAINn
119 995 59239 YN 1IN IPINLY NI ,NNNN MNID
DOYPN VI P NN 1IN I .AND NIV
INNT YWIP P IPIPV TV NIV DY YONOY

DINN OYIN NN DPWONY NOINN PN 12PN
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