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The reliability and validity of a scale through the comparison between the traditional method and
the Rasch model
Mikail Ibrahim & Osama Omar M. Elazzabi
Universiti Sains Islam Malaysia, Malaysia

The present study addressed the issue of reliability and validity of scale through the comparison
between the traditional method and the Rasch model, which is seen by statisticians as the best
method to psychometrically validate the scale and test its properties. Researchers have demonstrated
the failure of traditional statistical methods to take into account the characteristics of the items and
people when testing the reliability of the scale as well as respondents. They usually turn to alpha
Cronbanch to examine the internal consistency of the scale without taking into consideration that
alpha Cronbanch has been affected by external factors such as the length of the scale. However, the
Rasch model that is relatively considered to be modern statistics, is not affected by external factors
especially the length of the scale, even a short scale might be more reliable than the long one.
Moreover, the Rasch model can also be used to investigate various types of validities such as content
validity, construct validity, and criterion validity. Interestingly, the Rasch model is also a powerful
statistics tool used to determine the contribution of the items and people in the total reliability of the
scale. For example, the variable map is used to examine the extent to which the items adequately
target the respondents taking into account the difficulty of items and ability of the subjects.
Nevertheless, the traditional methods normally calculate the uniqueness of the scale by focusing on
the sum of squares and these methods do not offer standard errors for each item to determine the
accuracy of the measurement. Hence, the researchers suggested in this paper that favorability of the
Rasch model in testing scales’ reliability and validity was recommended compared to conventional
statistical methods.
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LS il Jsdll (R U oy . pdine (gsine (32ua
U Jalas dze @iyl Glajaall 22 )y

Gl o eilasy) il AT Qs (g

sin deobiall ol il Y i) gisa

(lyiall e ) dwdlly o) uadll (alial)

3ada Y4 5 claddi Veor [Jhte (el el Ladli
SUMMARY OF 737 MEASURED (NON-EXTREME) PERSON

TOTAL
SCORE COUNT MEASURE
MEAN 158.6 29.0 1.42
S.D. 27.1 .0 1.39
MAX 202.0 29.0 6.05
MIN 36.0 28.0 -2.74
REAL RMSE .31 TRUE SD
MODEL RMSE .27 TRUE SD

S.E. OF PERSON MEAN = .05

MODEL INFIT OUTFIT |
ERROR MNSQ ZSTD MNSQ  ZSTD |
|

.25 1.08 -.3 1.04 -.4 ]
211 -89 2.7 -80 2.6 |
1.01 6.50 9.9 6.08 9.5 |
.14 .06 -6.7 06 -6.8 |

|

1.35 SEPARATION
1.36 SEPARATION

PERSON RELIABILITY
PERSON RELIABILITY

Yo
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Rl ee doblul 9 @l JdlSia

(Y) dsa
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SUMMARY OF 29 MEASURED (NON-EXTREME) ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |
st S |
| MEAN 4134.6 751.9 -00 .04 .99 -.6 1.04 -.3 1
| S-D. 184.1 .0 .33 .00 .30 4.4 .41 4.3 |
| MAX 4383.0 752.0 .75 .05 1.90 9.9 2.54 9.9 |
| MIN 3685.0 751.0 -.48 .04 .69 -5.7 74 -4.7 |
e e S |
| REAL RMSE .05 TRUE SD .32 SEPARATION 7.13 |ITEM RELIABILITY 98 |
| MODEL RMSE .04 TRUE SD .32 SEPARATION 7.46 ITEM RELIABILITY 98 |
| S-E. OF ITEM MEAN = .06 |
Ghypadll e ddlaas GL;J\ welial) e\A ally Ao @ Jalee Ay S e Sliad
Alawgiadl  Glual  sdiay (EStimation) ¢allian a3 Cilelya) A copadiy LA il 8

JAa8) 5y (Variances) wlulalls (Means)

Alall el () masar Sis el e 30l
gy 0alas) 5538 (e IS Uadl) ol 35al
Ay Al cUaa¥l oda g LS iy adl
Sy LS Clajiall Aygraay Gelall 48010 4peS apans
Confidence ) 4&ll 38 Caagl lgaladil
il el e & U (Interval
Aagall Clogledl) Lpuldll oUadl) oda ey
o Alandl ol clangadl ) Al
e Ladell gylall il Cas QA LL
lasall bl Ll e Jlis (i) gyl )
Aaleall e o d8yldl)
oe (Qroup) desead Gl s a5 18
J9 bl Uadl) i (S () zisad Goha
D Juadl LY lgeadliy Aual) S e 28
) bl clS 13- dagdl) oY ¢ Jalall Gl
Shiall ¢ Uad¥) Jarae (uld alain) 235 Adlae gy
Actual Average Error Variance of ) duall
Lugd Wall pli e Yau (the sample
Mia Gawal — (Error Average) oalasy)

3

(Non-linear) aha e Hlall el oY
s S Ul e el 1 e alaeYly
o bl diemt b e ely 4 e
s Glaglae ) deagill afde Ciifiy Lae iyl
Agadly e dada
Measurement ) _sldll 5 sleal) Uasl) L
uaibadl) «(Standard  Error
Ca ¢Guplial o el Laadl ) 4 e Sl

e 4l

calilaty (LAl A8y apat B Ll agle adieg
Lt ARG (8 Al Gylall adiy Lo pdls
(gl e B gyleal) Wadll el Can
@ ASae dapy 8 Gl e @aaill daladialg
pliall clasall sled e gea HWAY) ff ulidl
ol b We (ulall Extreme scores

Adiny GA) eyl daugie e A8y Ji A8kl
Lo i lae (@l el & (f) zised 4dle

oy LAl aaan 38y e

T pladinl Gyl pe ALK Sda adg

LSy i) dugaay alddV) 5ym oY ¢l
aadiys (Linear Scale) il (ubid) e
Sl alyjidl Aypas Guisall g ol

™



Ao g dags ;3 Olaol ot Alms

ousrld GUalld) daols

o ) Al oY el e e e Ay
cosaall zsall lgila )y bl WD 8
Glaglaall o Glady) 4B G 8L sl
Gyl LalSy L i) sl (& aglladll gz 3sailly
Tl Bl 13a e s ylalls Adalal Bagl sasa
R b s Aulidl e gAY jualial)
A Gaal o Jleosdle Al o)yl
(S Sl 8 Ui zase gl Aalall
sasall axdiagy il Jaiadl Uadll g sanas
o Alesy (el Aaslall sasally
O slom uliall oLl Gaa jlial & il jdall
capall ol (gginall dalil
Basa ok oo JWRY) S Gyl saa s,
¢(Item infit statistics) aslasyl 338l
B e A IS ae ALY S e A8l
gl ol ALY S pe Adafiye Lihyid ol Guliall
s X oy WS LGRS syl
B S e palid¥) e padd JS Als) Gl
LA S asl o ails) e s o 3
Slo L) g plan Jay el B gAY
Sle ala) 4yl aaie (add JSI 8358l Sl aul)
Lyl LAY 13 Gaagys . oebid) Gl JS
Glaad) 5 Guliall Glaie Gp Jalal) Gl
Sl Ay ga V.Y Gy Joaa lail) L ALl
(0.8 a8y Jsaa
L patd As) Juial o () gise g
@ Aaa Al Y Gk gaa] e
Tt Kg WS 3258l griag atyndl 5yl AN
xS Ole el o (pme ARk B3 il
T asihy .(Item calibration) <lajsall
O Onall 4 WAV Glijie e (gslud ()
(YT le) Anaall 3yl Glisio

ol Jdy b AN delee sl Sy
(24 wls &) (Person Separation Index)
Gy paddll JladVl Gld daw da (g3l
Ceiling &l L3t (Non-linear) s>\l
LD 2y ol Gae gsiee e B)le ag) effect
i Gpb e (LW 4 Jhd) eidl 8
(Ratio of Adjusted Variance) Jazall @l
Gl s G 4y alad gl )
G Cady Al (Proportion of Variance)
s
1) gRged gl
elin Glo zisall 13 Jidas & oliald) adie)
DL @l 4eaa Al (WiN steps) ¢lasy!
celdl s 85 .1991-2004 Mark Linacre
Quest and Conquest Jis gabll (10 oS
Sl
S5l
lagie 32als JSI5 «Outfit Meansquaredas,lall
Ll dalall 3850 535m Ll L@Vl Leshilisal
Y dadinall QUL 3 Gloglaall JE £ gana
Dle Ll Laylall Gasl sapn Lls cpasaial
Whaall (Al Clapall goane
aady LAuals day,hy standardized residuals
Glansgiall aaye (Aaspladly LI (yoasal) U

3aa (V) Leay Bdsill Ba5a (4 pegd
s3sa (Y) Infit Meansquare — 4alal)

«Degree of Freedom Zyall dnjn anda
osSsdy g V- m Apall daps da £l
Gt S (Ye) (o 5 Cuan cJlilu (Yo n)
oo ) Alaayl husidl ae of o3
(Olaglaall gy oISV LS e Jy aalsl
sl e SV Jlany) Ll ape of WS
I il ey calisia pe Sl e Jy
Alalls LAl Gl sasa (5S35 L ilasleall

vy
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ITEM STATISTICS: ENTRY ORDER

[ENTRY  TOTAL MODEL] INFIT | OUTFIT |PT-MEASURE |EXACT
MATCH]|
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|JCORR. EXP.| OBS%
EXP%] ITEM
+

l------------—— - SRRy R ———

—_———te— e —

| 1 4249 752 -.20 .04] .83 -3.0] -84 -2.8] .70 .66] 52.2
49.0] 1

| 2 4167 752 -.04 .04] .93 -1.1] .97 -.4] .68 .67| 48.7
47.8] 2

| 3 4164 752 -.03 .04]1.20 3.1]1.16 2.5] .63 67| 47.2
47.8] 3

| 4 4221 752 -.14 .04] .89 -1.8] .88 -2.0] .69 .66] 53.5
48.6] 4

| 5 4383 752 -.48 .05] .91 -1.6] .92 -1.2] .67 .64] 53.1
51.0] 5

| 6 3831 752 .53 .04]1.90 9.9]2.54 9.9] .53 .71] 40.3
43.4] 6

| 7 4188 752 -.08 .04] .69 -5.7] .74 -4.7] .72 .67] 56.4
48.1] 7

| 8 4208 752 -.12 .04] .81 -3.3] -90 -1.7] .69 .66] 57.0
48.5] 8

| 9 4265 752 -.23 .05] .92 -1.3] .92 -1.3] .65 .66] 53.7
49.2] 9

| 10 4192 752 -.09 .04 .73 -4.9] .77 -4.1] .71 .67] 58.1
48.1] 10

| 11 4321 752 -.35 .05] .78 -3.9] .77 -4.0] .70 .65] 57.8
50.0] 11

| 12 4202 752 -.11 .04 .71 -5.4] .76 -4.2] .71 .66] 55.9
48.3] 12

| 13 4170 752 -.05 .04] .75 -4.5] .76 -4.2] .71 .67] 55.9
47.8] 13

| 14 4250 752 -.20 .04] .82 -3.2] .79 -3.6] .70 .66] 58.3
49.0] 14

| 15 4036 752 .20 .04 .74 -4.7] .87 -2.3] .72 .68| 48.6
45.8] 15

| 16 4301 752 -.31 .05] .77 -4.0] .74 -4.6] .70 .65] 57.8
49.8] 16

| 17 4362 752 -.44 .05] .83 -2.9] .80 -3.3] .68 .64] 57.3
50.7] 17

| 18 4217 752 -.14 .04]1.01 -2]1.01 .1] .66 .66] 55.4
48.6] 18

| 19 4245 751 -.20 .04] .82 -3.1] .82 -3.1] .70 .66] 56.1
49.1] 19

| 20 4283 752 -.27 .05] .85 -2.7] .84 -2.7] .69 .65] 52.8
49.5] 20

| 21 4338 752 -.38 .05] .98 -.3] .88 -1.9] .67 .64] 55.6
50.4] 21

| 22 3990 751 27 .04] .88 -2.0] -93 -1.1] .71 .69] 48.2
45.5] 22

| 23 3802 752 .58 .04] .99 -.1]1.06 1.0] .71 .71] 44.5
42.9] 23

| 24 4052 752 17 .04] .86 -2.5] .90 -1.7] .71 .68] 52.5
46.2] 24

| 25 3729 752 .68 .04]|1.44 6.9]1.66 9.8] .63 .72] 40.7
42.3] 25

| 26 3685 752 .75 .04]1.70 9.9]2.10 9.9] .58 .72] 36.1
41.7] 26

| 27 3962 752 .32 .04]1.21 3.3]1.20 3.3] .69 .69] 50.3
44 .8 27




Ao g dags ;3 Olaol ot Alms
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|ENTRY

TOTAL

|NUMBER SCORE

| MEAN 4134.6 751.9

S.D. 184.1

.0

| ENTRY | MEASURE

| NUMBER| -

+

|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|

*

*

*

*

* %

o
o

MO

DEL] INFIT | OUTFIT |PT-MEASURE |EXACT

MATCH] |

COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|] OBS%
EXP%] ITEM
l-----------————— D T ——— - SRRy R ———

—_———te
.13 .04]1.34 5.2]1.22 3.5] .67 .68] 49.8
46.5] 28
.23 04]1.41 6.1]1.33 5.2] .66 .69] 43.8
45.7] 29
l-----------————— D T ——— - SRRy R ———
—_———te
.00 04] .99 -.6]1.04 -.3] | 51.6
47.5
.33 -00] .éO 4.4 .41 4.3] ] 5.9
2.5]
(¢) dox
cﬂgidlg;gg\aq)\
ITEM FIT GRAPH: ENTRY ORDER
INFIT MEAN-SQUARE | OUTFIT MEAN-SQUARE |
1 2]0.0 1 2] ITEM |
————————————————————— e L e |
* . I: * . | 1 |
*. I: *. | 2 |
. I: . | 3 |
* . I: * . | 4 |
*. I: *. | 5 |
- * ]t *| 6 |
* . I: * | 7 |
* . I: * . | 8 |
*. I: *. | 9 |
* . I: * | 10 |
* . I: * | 11 |
* . I: * | 12 |
* . I: * | 13 |
* |: * . | 14 |
* . I: * | 15 |
* . I: * | 16 |
* . I: * . | 17 |
* I: * | 18 |
* . I: * | 19 |
* . I: * | 20 |
*. I: * . | 21 |
* . I: *. | 22 |
*. I: * | 23 |
* . I: *. | 24 |
. * |: * | 25 |
) * |: ] *| 26 |
. * |- * | 27 |
. |: * | 28 |
. * |: * | 29 |

—— ———— —— ————————————————— —— —— -} ——

D8 Clyidl o (B gises pasdl a8y sl
o3 Jidai 8 G55 A (8 A L Alaaal Sl

488 Aaay Glaldl i) ai (g AT dga (e
k. Differential 1tems Functioning<ala sall

Ye
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oadd e die ey ) dygmia ol 4l
sl () el daya Gaagy L palidall
ol 13 e 3l Aysaay ol @Y1l e S
A4S o ke asts e @bSall gl
oo Lo log @alidd (g Pla e Ul pas
EPA Lo ylaall
Aflaas Nl 0l L) ddlaay)
lerletinls Lganlieg lgaldy (BlawYl) ol
comdil il 8 Lgiadlas

Sl e el Al
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Qi A a3 Il asell Jddl (ubial
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Lal e 4wl Godll e daal clajdl
Cratls o) o 3ol ccleagill ol gl
Yo LAlawy) o clsl) S clajall e dasls
S Glaiall g ALK 5ol o o e
Dbl g e Lo ey el Y il
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28 e oSed sl Al Jelad) a3
Cmagaial (alady) J<I Aaadldl (i) dap
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PERSON - MAP - ITEM

<more>|<rare>
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1 e +
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<less>|<frequ>

EACH "#" 1S 4. EACH "." 1S 1 TO 3

Sall o Al Bl A dew S (e
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bl ol ewddl AY il e el
DA e iy o S el o e LKA Ol
oo e slll ey Aupad) 8 Calllall ¢l
OSls b il Lhadle (Ko VAU Al cled)
dagpall @il Gl oo Wjlialy il oSay
Observed ) saaladl cysiadl i (Manifest)
g le Vo) S Al = (variables
CsSl Sl el Baa posad, allall ol Pla

Alia Cuald (0 o8y Jeaa) @Gl Jean cuay
ApladY) Cleplesl) & Lkl adge 22a3 iy
Sl sl aghd gl agihsal i e
il o clajiall delia e & Y A ¢ LAY
cosbiall el Cailga st ) sagaal
1 emtaaid |

Gle Dby Galial) o LAY aresd 2lSa)
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.(Unidimensional)

O prenill AlSaly laiall (1) 7 3sad 22y celll]
agnl 5 Galdl) Jin 3 dagall Bpealaall ) ygliiall
L@ually QLA caseda G dolsall 150 (A
Clajiall 38, dadagl) G Al jaa) a8,
«oaall Wl Differential Items Functioning
Liloaa) Ay (398 35ny Jalail) @il el Cuam
Aglagll Goaty L lte auw (& SUYI HSA) o
goanall Jaly dilide desana gl Lo die 48)4)
Ageall il sl el slad Byl 8yseay U
Dkl ledalady clagdl cilew (g5bad (e a2l e
D ad ) dSE6T A8y Jeaa

(1) do=
Sake Y45 Lald VoY Jase gsilll IRl Jias

SUMMARY DIF
CHI-SQUARE

D.

F.

Jon bl jay of &Y Gubdall S jLaadl
Sy e gannally cpisinall adgall oY)
Aplail I el dl) o3 535 s . el (uliial
SR pa e o3 (sSally Ll Anglal A ghasel
G Gkl Y] ool LS calaY il
bl Clgiee gu Opadl e 06 ) sl
kil @ld e Lle Db a3 e (desdl
Al i LSe dagill Giela 131 Lo,
Aelia S 3 LU sale) Call) Ll Ak
ool o Wbl ey Gl Y (bl Laay!
Bgas Aphill cegig ) paia ol LAY
Glelayl Al 8l a8, LA
WO DA Ge 8 ) Lkl dglasy)
S oL sl el Baa g Lle)aY)

| PERSON SUMMARY DIF
| CLASSES  CHI-SQUARE
I 2 6405
| 2 1.9129
I 2 0000

D.

F.

ITEM |

PROB. Number Name |
0000 11 |
0000 22 |
0000 33 |
0000 4 4 |
0717 55 |
0000 6 6 |
0216 77 |
5455 8 8 |
1099 99 |
7063 10 10 |
4071 11 11 |
0000 12 12 |
0901 13 13 |
4134 14 14 |
5106 15 15 |
0927 16 16 |
0193 17 17 |
0000 18 18 |
0024 19 19 |
0121 20 20 |
0003 21 21 |
0000 22 22 |
0388 23 23 |
3049 24 24 |
0014 25 25 |
0037 26 26 |
ITEM |

PROB Number Name |
4235 27 27 |
1666 28 28 |
0000 29 29 |

v
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PERSON DIF plot (DIF=$S2W1)
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NU S NG A DY EIIRLOL RO YRR R P
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\\V/ Y '

-0.6

-0.8
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Y P S {

W Jdelee 5l 488 dcadinn 3ypean oliall)
o OES oo cule Adam ay L ebdall Jsha
O axd Cus g agis p2e (YL S sl
DAY Wl Jelee a1y ol Ja
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diaill (PR (e cadil 2@ el e s Dle
Gra oo SBI 3 i) zisa aladiul 44
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o5 5 Al . S Gaall S «(Invariance)
oy il iy S Ay el axe ) sl
opl Y 5Ll 4 ol dedl Qs Jsall 13 b
oo Yol AL e dsplall el
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