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{(MEQ : Modified Essay Question)
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uwnziaandveadidrwaulddan (Knok. 1980 1 20)

FauLe @ 91977EUNNE Aosuwnoarrad uwinsRsliinmds Umna
ppmandy euLune ReLBUE A fiaeas Auusziionfiamniiu Tihifinlye3Ensle ses
driduis Usduun dmmmuanstlunminieseuusisste ‘ﬁqgtiwaauﬁaaﬂ%'unm
lunrmtareuusasTeiinancen uﬂzﬁaqm{fﬂwaulﬁmfmqnialunmnuﬁﬁmunlﬁ
dridnfiansde nmirhudiaeudolilunamslinzuun la BTIUTILANBLTANLATIN
diitnrg Snrimuanzunubit WinreunuraTntudfiliimle (Mandatory
Level of Competence : MLC) vesusazadnmld 1iu dnnavvestasamufivnlude
i fimannanne 16 90 Aithwaunevld 6 1o Hlutelafldlusmandnounmua
S srimunaetl? 1 azuun teeulalifie 6 7o 1W 0 azuu uanenfinauninmdale
dnumaseuEuiaa iy adluswnitalunmisumassuuulitigwiliunen
(Problem-based Leaming) ¥8sundnmuwnd wAngaTLANEmARTuRsATILANL-
awa§ (Clinical and Preclinical Courses)  uszamiinmduldRssanliliuunmaney
1Budfa ﬁtﬂtawaﬁ'\mﬂi’uﬂy HuedefelunmaussdsfiunsmaTon vedindnm
uRniTaULBYneTua N TINERY eudt wa. 2521 (a.a. 1978) laslalmiliu
ﬁ'nu:m':un"h:ﬂrgmmammwnzﬂuﬁnﬁnmfu U8 1 usz 2 uszawiinese lduuy
nevouiudne  lumTsussmdiunanndouresindnm tﬁaﬁqunmnmﬂnw
dnw doiulundafinrafinm dnfnmonnareuds pruUnAseANERT tmanm 3 AT
(Feletti. 1980 : 933-934)

ussuuumaseufiniand 1lunrmesauindnmeunnd duglununtaudily
Tgywimantaunnd dednmuflstanrweummnaudlyiigyeesindnei 5 dw
fle mafiumumuteys MItmue sudgn MY RuLGTY MIUIMITIANTT

Hilan usy mvnnmumummmmamnﬂqumaﬂaun (Feletti. 1982 : 874)
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poasnuuazRen umﬂﬂ'mmaqn-nﬂgmm'lﬂ aATITOIMIINT 1arinua
- " o o« ol
nluuwaauunmuamauam'l'mm fodlusuunesaufiiumidnianienai
(Case Study) ﬁnﬁmumammfﬁﬂﬂng‘ﬁuﬂa mumauﬂwaanmnﬂmmm-mfuu q
amun'ndﬁﬁ’unuﬂmauamnmnmam uﬂlmaumﬂumu y usurnTndnonaniu
g '] nuamumaumﬂmmf (Serial Structured-question Test) muaﬁlmﬂumuuu
pratfEaTaanudnmnn mamqmumﬂmnmﬂaq mmﬂauﬂammu\wa'nm
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ﬁaﬁmualﬁsjﬁmauwﬁaEamwﬁzlumﬁwfu g fhiteunsuluudledesou defivinly
U&7 vf‘mL?Ja‘lﬂﬂiagﬂi‘lmﬁ'\mﬁtﬁ'mﬁu malfuvumasenBudaasozusnnu 1n
mradnezmaudlutlgumenaunnd feianmuwnnsleiomdas Slddams
wh luilgwianerniudeiadeg (Knok. 1980 : 20-21)

doaninad Tavwuunaseudndn ldfuliakelfifluiereusmivians
sugnEmInISouts mindnsunng wnudl w2521 Iam"‘iunauﬁ'uﬁ'nﬁnmnsiu
win  AoRndnedulf 1 ussTulif 2 (Feletti. 1980 : 933) enaseunTUINMI
udlvtigwimumaunnd usznmRanmvgie dafiunflad uszaudn 9 (Barrows and
others.) Tadne 13 nevwmaudlatigwimesnmuwnd aawlesdiiznoudte g soll
AaFUuuumTRnuszMTusnuonupz (Pattern Recognition and Discrimination) M3
ﬁ’m‘uﬂﬂuuag'm (Hypothesis Generation) mtl.ﬁnﬂUﬂmTagmmzmﬁm‘nzﬁtﬁm‘n
‘lﬂ:jmﬁﬁvd’n'[‘m (Data Gathering and Analysis in Relation to Diagnosis) U8EMTIN
uuuu‘imﬁam:ﬁ'mj’ﬂ'w (Planning and Monitoring Management) (Feletti and Engel.
1980 : 79)
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1. o naniwdndsietla (Open-ended)

2. n'nm'ﬁ'aaauﬁtﬁﬂﬁauﬁaﬁnL'Jmﬁ'lﬂummauﬁ"mumm Taofuiaenfivh
uasstalWininzaumuanficmualy ua:ﬁ'rfl'aaauqnﬁalﬁm’nﬁuna‘muﬁwuﬂﬁ
vue

3. mal¥inzunuliaudaney (Model Answers) farinnuasinTzatinmeinnu
pwrrntuen Witiuvde it (Feletti and Smith. 1986 : 127)  dsueunmuei
fnnaludonuls 1 azuun drliiunneily O Azuuw (Feletti. 1980 : 934)

Fnliesuunveadined uandveniineldezuunuesfion fadlan 16
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WomumudmenA Ul userimuainmsinmlinzuwuluudscds idumgive
f anldnuiwinndosfvnudimesfiinivled  naldfidemgfvesumanigs
ﬁﬁlﬁ'uuumaam§u§'ﬁmﬁmfuﬁd1m'mLﬁtmmga (Knok. 1980 : 20-21)
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5. amslnzunuuuLMaReUENER? STumafafuguussninmmvomng
Taglddame 3 au trneudaugive uszaniddeandn 2 au Aaletiunmflinems
aunmyimildnzusuiiees?d fuss

6. WINTURUNAMTINEY VIuVUNARELENTA? S uwafafuguussninms
winineliiaedouteys laSinmekwansdiadugmuuszaduod ENANOURUUATIH
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1. mﬁmﬂ:ﬁiagafumwaanauuumaau (Try Out) fidunoudafl

1.1 amshinzuusuuuneseuidudi Srunadafugussninma
wonns laoldfamse 3 au enunmainrilinzununares’s

1.2 Alamevdeseumeds lasdinmedaienduiufiuunioddu (Pearson
Correlation : 7,, ) @ witn1saTavuessien

1.3 Tmnitereuneis lasTiemziaansunutusuwsedludiFus
(Point Biserial Correlation : 7)) #uinaTsveaniand

1.4 wdmiieduve uuunasenitldain SEmiemsusszis VDIITIY
mmuen lapdiemediseinisav (OL-Coefficient)

1.5 mn’qmmtiaﬁ'm:wiwj’wnﬂﬁn:uuu (Interrater Reliability) @3
nIamalinzununinesds losldgauosnTane (ygude Aglyeruawsy. 2536 -

30 ; 899890790 Kristol. 1974)
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2.1 amabinzuuuuuunasauiduian Srumfeiumuussninms
wewnalaslitiamsadu eunnsinrandincuunionesss

2.2 WIFRARAUTIUIBINZUNKLLLNA RELLE AR FumfeRumnus:
WANMIWEILIR frolisunTu SPSS/PC+

2.3 ﬂrmmmnfnurﬂnuu wawmaumwﬁnmman'mmjmqaa lamin
azuunitldnnIemaniresis aindmr auitotiean tumauﬂranrmnmﬁauu laoly
I‘IJTI.Ln‘ma'nﬂEIJ GENOVA (A Generalized Analysis of Variance System) lfuruuuunay
TATRAULUMSIBIRLUTNEY WY px ix #

2.4 ﬁ'nnmehn*né’aﬁulmnwa;ﬂﬁwﬁa PMT sduaow nneite
mIRTUENEs TaunssnuuUTnsInung e 9 udshundnsufenaieduled
TMINTBNEL $IUIUGATIS Smaneinlfamnzan laglTunmudnTuz GENOVA

2.5 nasouRwLAN MawdedirawuumerauEuEE? Sruuada
vfumuuﬁ.nannm e Aldsnmzensldnzunuisndss laoldger UX, wos
2030 unziiafd (Woodrutf and Feldt. 1986 : 393-413)

2.6 Uminmammline farmdediufluiess vesuvumassuiiudaaie
uwaRaAugMURERE NN ENINS Tasmaszanmawrmlinedarmdedufuists
faugaT £ vesndamed (ygile Aglyeiuawsy. 2537 : 60 ; Fra8anen Kristof,
1972 :383)

2.7 nassunuuendnafutinteudein Aldsintunaums
dafulimIsnidreds ﬁﬁhmwﬁaﬂauuazﬁhmmjﬂﬂvma 914 ﬁ’w'[ﬂmnmfm‘hgﬂ

ALPHATST

shanlilumiienniteys
J - l ot 1. - ~r ]
1. srad@Rugwlaun diefe (X) uszdrmdsaimnatm (SD)vanzuus

lwuuunassy
V. - ~ o -
2. AnTzvadmnduunmetavewosoy laolveardrfinudinnsiveg
Janey (item Validity index) auiTmIamslvnzusuniass3t il
2.1 muitnmensvesiion la u'l'i'gmﬂuﬁ'uﬁ'ufuuu Pearson Correlation
w o
(r,) 3% (Cohen. 1983 : 37)

. _ NIXY - ZXTY
Y JINEXP - (ZX )P NTY - (ZY)]
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N wnu ﬁi'm'mnsim'f'mrj'm
TY  uNU HRTINUSINTUNUTILYE (item)
- L
Y unu HeTINeINzuNUTIN (total) AliiTntafdiuan
XY unu HETINNEIHAN WL BINTUUN X URZAZUUU Y
TX? WU HETINVBIMIAINOIVDINTUUN X
TP UNU HETINTBIFIAIRDIUDINTUNY Y

2.2 MUITMIATISYO AN IR RE '[nul'ﬁgmaﬂé'uﬁ'ufuuu Point Biserial
. o &
Correlation (¥,5) 945 (Cohen. 1983 : 38)

pb

AN
sd

b

. (7 o LT V) »
,  unu snledntenduinfunuwesdludifos Sefedrdmng
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Ir » d -t 1 z [
T, WU ALQA u'uam:ummmmqunﬁnmnquﬁmuﬁauumummﬁ
— ' - ™ . &
A UNY ALOR u*uam:uuuﬂwaaunﬁnmnquﬁmuﬁauu
hirnwnmed
o a - v & . <
P UMK SRR INNANINNAB LT O NHHIRIN N
' 6 o ow . -~ - - &
q unw a1 (1- p) Sefesrdasinueaindnefiaeudsuu

Litirwinmet

. 1 < ' » . 0. - £
3. nadmmmmAnTmE el niagaTIe (Interrater Reliability) 1Wnzunung
- » L Y ¢ - -
w937 Taolfgmmmmarudaiuuasniamed 638 (uguda Aglyeduanss. 2536 :
30 ; 6NDAWNIN Kristof.1974)

Kr = [lexZSx1x3+ lexzsx2x3+ lexBSx2x3]2
" Si(sxle)(lexS)(szﬂ)
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4. m-xmmtumauﬁ'xzﬁmm‘.rm‘ﬂmma (Generalizability Coefficient)

4.1 ULLUHWMTHATIZNUUL px ix r a9fi (Brennan. 1983 : 126)

Effect () df () T(a) SS5(a) MS(a) | o*(a)
p n,— 1 nnZX, | T(p)-T(w) |MS(p) |o*(p)
; n—1 nnEX? | TGy~ T(u) |MSG) |o*(i)
, n 1 nnEX} | T(r)-T(w) | MS(r) | o*(r)
pi (n,~ 1)(n-1) | nIZZX) | T(pi)- I(p)- | MS(pi) | & (pi)
T(iy+ T(p)
pr (- 1)(n-1) | REZX, | T(pr)-T(p)- | MS (pr) | &*(pr)
T(r)+ T(p)
i (n—-1)(n-1) | R,ELX; | TGr)- T()- | MS(r) | o’ (ir)
T(r)+ T p)
pir ("p— 1)(n~ 1) zzzy;r T(pir)— T(pi)- | MS (pir) | o (pir)
(n-1) I(pr)- T(ir)+
T(p)+ T(i)+
I'(r)- T(u)
Mean( ﬂ) npnjn,)—x’—z
Total n,nn — 1 T(pir)- T( )




- N . - o &
Tapfigarwindiadsussmassesasnauilonum (Means Square of
Deviation : MS(a)) wilaan

MS(a)= SS(a)/df (a)

e df(a)  unu suwiinmuiud arfireandasiunryasasdiiznay
Effect (2)un% Havedpdilnaufidasntsfinm
SS(a)  unv HaTINARIResT0IRIa D BaLun
MS (@) WNU Auedumdresesirarandoaun
oa) uwnu ardanmauullhu

URZRINANEUNUE pX IX F mﬂ"m':'mmhﬂnu‘lﬁ'mngmvia'lﬂﬁ
(Brennan. 1983 : 130)

o’ (pir)= MS(pir)

o’ (pi)= 1/n | MS(pi)— MS(pir))

o’(pr)= 1/n{MS(pr)- MS(pir)]

o’(ir)= 1/n [ MS(ir)- MS(pir)]

o’(r)= 1/ npy[MS(r)- MS(pr)- MS(ir)+ MS(pir)]

a’(D)= 1/nn{MS(@)- MS(ir)- MS(pi)+ MS(pir)]

o (p)= 1/nn [MS(p)- MS(pi)—~ MS(pr)+ MS(pir)]

4.2 gmmnh:mrushﬁ'uﬂ'::ﬁnirrn'mgﬂﬁwﬁa (G-Coefficient) wildan
g7 @ofl (Brennan. 1983 : 60)

2 _ o’(p)
a*(p)+ I (5)
hh Ep® unu si'xé'uﬂuﬁn‘{m'mgﬂﬁwoﬁq

o (P) WK ANNULLTUTIRYEIAZUNKLENAN

. o
o2 () unu A9 UILLITIRT B INTUURATIUARIALAR AU
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F - v L e
naa033T lasldgas UX , @9l (Woodruff and Feldt. 1986 : 393-413)

g ____2____iu‘z

“T Om(N,— 1)<
4 m =1 2
C = r(x,.x)| uu
“" 9m(m~ 1)(N,- 1) Z,:Z ]
rz—l]
N,= N —
n+1

o v,  unu sidmmesoufilmausnusnsieny X2 # di=m-1
N uns Swouindeufinasey
n un® $MIUAIFING niedwautesau
m uni Smauddlsintaundedy
a unu ﬁhﬁuﬂs:ﬁnfmmgﬂﬁwﬁq
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U UN% ANQRHUDINZUNY u;
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i o A L. .S ' . .
r(Xi, X)) W% AEUURANTARRURUSRWINULLNAREY | URT |

Waltazuuumuduwiasnidamey

6. ai@d T mium i mareudetn veaw it sanu
\Hodufiuriad (True Reliability Parameter : £7) lasutiwitmarawilugassau lao
mndliudsssudauguuniu ussfinmuenussuumivulasizanes daogaTues
ASanad dadl (youdia Aglgeiuawsyd. 2637 : 60 ; d198aw1an Kristof. 1972
383)

o 12= pWN- 1)

210- 0= o

df = (N-1)

o ¢ Snmwenusawuu-fi (¢ -distribution) #2 df = (N— 1)
N unu STaugvasonsy

) ' 1 L [ U
vinumasavfiuaiiugasdn mawudadivenzuwuseuussziam
. 0y o o - (Y v -
da lasnmaldgaruaudaad asll (ugule Aglgedueney. 2533 : 30 ; Fwdanen
Feldt. 1975)
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WARIA  df(a) S(a) MS(a) () Aailu  Huenr
wlTlTm foume
P 249 1360.3331 54632 0841 7.4610 3
i 19 2645.3931 139.2312 0749 6.6448 4
r 2 24.6828 12.3414 0 4]
pi 4731 3329.6403 .7038 0325 2.8833 5
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anAimsameuesiion (P=indnmwenine, i=dwintissey, r=9TUINLATIV)

P x 1 x R DESIGN - - RANDOM MODEL
D STUDY DESIGN

OBJECT OF MEASUREMENT : P FACET : I R
G STUDY POPULATIION SIZE: INFINITE G STUDY UNIVESE SIZE :  INFINITE INFINITE
D STUDY POPULATIION SIZE: INFINITE D STUDY UNIVESE SIZE 20 {NFINITE
0 STUDY SAMPLES SIZE ;250 0 STUDY SAMPLES SIZE : 20 3
VARIANCE COMPONENT IN TERMS OF VARIANCE COMPONENT IN TERMS OF
G STUDY UNIVESE SIZES G STUDY UNIVESE SIZES
(OF ADMISSIBLE OBSERVATIONS) {OF GENERALIZATION)
Vanance component Variance component
Variance Finite D Study for Mean Scores Vanance Firte D Study tor Mean Scores
component Universe Sampling .o componen Universe Sampling ..o
for Stngles  Cor- Fre- Standard  for Singles  Cor- Fre- Standard

offect Obsrevation rection  quencies Estmates Errors Obsrevation rection quencies Estmates Erors

P 0.07932 1.0000 1 0.07932 0.00814 0.08095 1.0000 1 0.08095 0.00813
| 0.07494 1.0000 20 0.00375 0.00312 0.07494qrm 0.0000 20 —--r--w mmmmes
A 0.00000Fm 1.0000 3 0.00000 0.00137 0.01846 1.0000 3 0.00549 0.00058
P 0.03248 1.0000 20 0.00162 0.00028 0.03248 0.0000 20  -e----= mmmmms
PR 0.00000 1.0000 3 0.00000 0.00037 0.03032 1.0000 3 0.01011 0.00034
(R 0.32928 1.0000 60 0.00549 0.00124 0.32928 0.0000 60  ------- -
PIR 0.60636 1.0000 60 0.01011 0.0001% 0.80636 0.0000 60 ------- ===

QFM = QUADRATIC FORM

STANDARD

VARIANCE STANDARD DEVIATION ERROR OF VARIANCE
UNIVERSE SCORE 08095 28451 .00813
EXPECTED OBSERVE SGORE 09105 30175 00813
LOWER CASE DELTA 01011 .10053 00034
UPPER CASE DELTA .01559 .12488 00067

MEAN 00585 07650
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aATIRTsre aHLaad (P=RRANETRENLNG, =4 wndeRa, r=IWINGEATIV)

P x | x R DESIGN - - RANDOM MODEL
0 STUDY DESIGN

ORJECT OF MEASUREMENT : P FACET : 1 R
G STUDY POPULATHON SIZE: INFINITE G STUDY UNIVESE SIZE @ INFINITE INFINITE.
[ STUDY POPULATION SIZE: INFINITE D STUDY UNIVESE SIZE 20 INFINITE
D STUDY SAMPLES SIZE  : 250 D STUDY SAMPLES SIZE © 20 3
VARIANCE COMPONENT IN TERMS OF VARIANCE COMPONENT IN TERMS OF

G STUDY UNWESE SIZES G STUDY UNIVESE SIZES
(OF ADMISSIBLE OBSERVATIONS) {OF GENERALIZATION)

Varance companent Variance component

Vanance Finite D Study for Mean Scores Vanance Finte D Study for Mean Scores

component  Uiniverse SAMPING  coeerrerscsnarismnsasssasserrassases component Universe (57: 11151117 [V

for Singles Cor- Fre- Standard for Singles Cor-  Fre- Standard
gfiect Obsrevation reclion quendes Estimates Emors  Obsrevation rection quencies Estimates Emors

P 0.00971aFM 1.0000 1 0.00791 0.00113 0.01005 1.0000 1 0.01005 0.00113
| _0.01010 1.0000 20 0.00050 0.00026 0.01010arM 0.00C0 20  ~----w- mmmeTT
R 0.00000 1.0000 3 0.00000 0.00009 0.00089 1.0000 3 0.00030 0.00006
PI 0.00698 1.0000 20 0.00035 0.00007 0.00698 0.0000 20 ---v---  ~T7TT
PR 0.00000 1.0000 3 0.00000 0.00012 0.00764 1.0000 3 0.00255 0.00011
iR 0.01783 1.0000 60 0.00030 0.00007 0.01783 0.0000 60 ------- -7
PIR0.15270 1.0000 60 0.00255 0.00004 0.15270 0.0000 60 -------  -TTTTC

QFM = QUADRATIC FORM

STANDARD

VARIANCE STANDARD DEVIATION ERROR OF VARIANCE
UNIVERSE SCORE .01005 Apoer 00113
EXPECTED OBSERVE SCORE .01 260 00225 00112
LOWER CASE DELTA 00255 .05045 00011
UPPER CASE DELTA .00284 05331 00013

MEAN 00035 .01864
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This research was to study the reliability of Modified Essay Questions (MEQ) in
Basic Concepts and Principles in Nursing using diferrent scoring method, to be used a
model of test development for further study. The specific objective of study were as
follows 1)To study and compare the reliability of MEQ test by using both Knok and Feletti
scoring methods 2) To study Generalizability Coefficients of MEQ test of each scoring
method whether lie within a range of true reliability parameter 3)To study D-study, how
many items and rater are required to obtian a test reliability of 0.8 at least.

The study subject were the 2nd nursing students of Nursing College of Ministry
of Public Health which consists of 250 studens. The research tool used was a maodel of
Basic Concepts and Principles in Nursing, modified by a researcher which contained 4
cases studied, 20 items and 3 raters. Data obtained from the research were calculated
for Generalizability and Decision study using GENOVA program (Brenann. 1983). The
difference between Generalizability coefficients of Knok and Feletti scoring method were
tested by using UX; formuia (Woodruff and Feldt. 1 980). Then, the test reliability of two
scoring method were estimated whether lie within a range of true reliability parameter by t
formula (Kristcf.1972) and Also, the reliabities difference of D study of each scoring
methods was tested by ALPHATST program (Lautenschlager.1989).

The findings were as follows ! 1) Variance components of sum of all iterns and
raters mostly effected on Generalizability Coefficients of two scoring methods. 2)
Generalizability Coefficients of Knok scoring method was higher than those Feletti scoring
scoring method and significantly different by statiistical analysis at p-value 0.01. 3)
Generalizability Coefficients of two scoring methods of test lie within a range of true
reliability parameters. 4) If a Generalizability Coefficient of Knok scoring method was 0.8.
Then, the raters of 4, 3, 2, 2, 2 and 1 were required for the itema of 10, 15, 20, 25,
30 and 35 repectively. If aGeneraIizabiI'rty Coefficient of Feletti scoring method was 0.8.
Then, the raters of 6, 4, 3; 3 and 2 were required for the items of 15, 20, 25, 30 and
35 respectively. And D-study of Feletti scoring method with a Generalizability Coefticient
of 0.8 and 1 raters can not be practically applied. §) i 1-2 raters used for 5 items and
1 rater used for 10 items, it was found that there is no statistically significant difference. If
3-6 raters used for 5 items, 2-6 raters used for 10 items and 1-6 raters used for 15-
35 items with each scoring methods, it was found that there is a significant difference

between the refiability of two scoring methods at p-value of 0.01.
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