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Table 1 Hypothetical Flexion-Extension Range of
Motion (ROM) of L4-L5 Measured by Radiograph

Subject Measured ROM True ROM Error

1 28° 28° 0°
2 20° 20° 0°
3 24° 20° 4°
4 18° 22° —4°
5 26° 22° 4°
6 16° 20° —4°
Variance 22.4° 9.6° 12.8°

iahili H — true variance — 9.6 —
Rdlabﬂlt'y index = true variance + error variance 9.6 + 128 — 0.43.
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Table 2: The definition and formula of [-CVI, S-CVI/Ave and S-CVI/UA

The CVlindices Definition Formula
I-CVI (item-level content  The proportion of content experts giving I-CVI = (agreed item)/
validity index) item a relevance rating of 3 or 4 (number of expert)
S-CVI/Ave (scale-level The average of the I-CVI scores for all items S-CVI/Ave = (sum of |-CVI
content validity index on the scale or the average of proportion scores)/(number of item)
based on the average relevance judged by all experts. The S-CVI/Ave = (sum of
method) proportion relevant is the average of proportion relevance rating)/

relevance rating by individual expert. (number of expert)
S-CVI/UA (scale-level The proportion of items on the scale that S-CVI/UA = (sum of UA
content validity index achieve a relevance scale of 3 or 4 by all scores)/(number of item)
based on the universal experts. Universal agreement (UA) score is
agreement method) given as 1 when the item achieved 100%

experts in agreement, otherwise the UA score

is given as 0.

/a
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Table 3: The relevance ratings on the item scale by ten experts

Expert] Expert2 Expert3 Expertd Expert® [Expert6 Expert7 Expert8  Expert9 | Expert 10 LIP::::‘ I-CV1 UA
Ttem
Ql 1 1 1 1 1 1 1 1 1 1 10 i 1
Q2 1 i} 1 1 1 1 1 1 1 1 g 09 0
Q3 0 0 0 0 ] 0 0 1] 0 0 0 1]
Q4 1 1 i 1 1 i 1 1 i 1 10 i 1
Q3 1 1 1 1 1 i 1 1 1 1 10 i 1
Q6 1 1 i 1 1 i 1 i i 1 10 i 1
Q7 1 1 i 1 1 i 1 1 | 1 10 i 1
Q 1 1 1 1 1 | 1 1 | 1 10 1 1
0. 1 1 i 1 1 | 1 | | 1 10 i 1
Qlo 1 1 1 1 1 i 1 i | 1 10 i 1
Qu 1 1 i 1 1 1 i ! 1 1 10 i 1
Qi 1 1 | 1 1 1 1 1 1 1 10 1 1

S-CVI/Ave 0.81

Proportion relevance 0.92 0.83 092 0.92 082 092 0.92 092 0.92 0.92 S.CVIUA 0.83

Average proportion of items judged as relevance across the ten expertsl 081

y &
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2. Norman and Streiner (p 197) quote Tabachnick & Fidell
(2001) saying that if there are few correlations above
0.3 it is a waste of time carrying on with the analysis,
clearly we do not have that problem. /y‘
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Q

Click on &= | in the main dialog box. By default SPSS will list variables in the order in which
they are entered into the data editor. Although this format is often convenient, when
interpreting factors it can be useful to list variables by size. By selecting Sorted by size, SPSS
will order the variables by their factor loadings. There is also the option to Suppress absolute
values less than a specified value (by default 0.1). This option ensures that factor loadings
within £0.1 are not displayed in the output. This option is useful for assisting in interpretation;
however, it can be helpful to increase the default value of 0.1 to either 0.4 or a value reflecting
the expected value of a significant factor loading given the sample size (see Field section
15.3.6.2.). For this example set the value at 0.4.

option

Factor Analysis: Options

Missing Values :
" Exclude cases listwise

& Excude cases pamise _Cancs |

" Replace with mean Help |

—Cosfficient Display Format

¥ Sorted by size

¥ Suppress absolute values less than: [4_ J
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Interpretation

The next step is to look at the content of questions that load onto the same factor to try to
identify common themes. If the mathematical factor produced by the analysis represents some
real-world construct then common themes among highly loading questions can help us identify
what the construct might be. The questions that load highly on factor 1 seem to all relate to
using computers or SPSS. Therefore we might label this factor fear of computers. The
questions that load highly on factor 2 all seem to relate to different aspects of statistics;
therefore, we might label this factor fear of statistics. The three questions that load highly on
factor 3 all seem to relate to mathematics; therefore, we might label this factor fear of
mathematics. Finally, the questions that load highly on factor 4 all contain some component of
social evaluation from friends; therefore, we might label this factor peer evaluation. This
analysis seems to reveal that the initial questionnaire, in reality, is composed of four sub-
scales: fear of computers, fear of statistics, fear of maths, and fear of negative peer
evaluation. There are two possibilities here. The first is that the SAQ failed to measure what it
set out to (namely SPSS anxiety) but does measure some related constructs. The second is
that these four constructs are sub-components of SPSS anxiety; however, the factor analysis
does not indicate which of these possibilities is true.
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plot of the average of the two measures (on the x-axis) versus
the y-axis). the difference between the two measures (on
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Reliability Statistics

Cronbach's Alpha Fart 1 Yalue A6
N of ltems 12 S ol Sars sl wles S
Pat2  Value 598 u~<’l*" Spd denle SKan la
N of ltemns 11" Aal o= CLU; sWi L Al el
Total M of ltems 23
Correlation Between Forms 549

Spearman-Brown

Coefficient a7

Guttman SplitHalf Coefficient Je7

Lnequal Leng

a. The items are: Statiscs makes me cry, My friends will
think I'm stupid for not being able to cope with 3PS5,
Standard deviations excite me, | dream that Pearson is
attacking me with correlation coefficients, | don't
understand statistics, | have little experience of
computers, All computers hate me, | have never been
good at mathematics, My friends are hetter at statistics
than me, Computers are useful only for playing games
L did badly at mathematics at school, People try to tell
you that SPSS makes statistics easier to understand
hutit doesn't.

b, The items are: ['worry that | will cause irreparable
damage because of my incompetenace with
computers, Computers have minds of their own and
deliberately go wrong whenever | use them,
Computers are outto get me, | weep openly atthe
mention of central tendency, | slip into a coma
whenever | see an equation, PSS always crashes



http://www.monopen.ir/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA-%D9%BE%D8%A7%D9%88%D8%B1%D9%BE%D9%88%DB%8C%D9%86%D8%AA

(o8 s ,2) ($953 Gl F o

|_6L_:L1MJQL;M;JJsw\@\ﬁww‘%ﬂej\d\omcma SCILI
w\ \JJQJ;W‘ng‘jJL&[{'Q

u_ebL.,mu..aL.,ao-‘ LAJL@._.M)‘u_i; el v,_:‘db‘)sw‘gbojmﬁbwuv\mfbw (4&
AEL LSS e gaze 93 o bl ;})@)Uau\éé\ejfew\o);).smuv&\Lgd&w

Guttman's lower bounds (lambda 1-6) are a set of six coefficients, L1 to L6, generated when in SPSS one
selects "Guttman" under the Model button.:

1. L1: An intermediate coefficient used in computing the other lambdas.

2. L2: More complex than Cronbach's alpha and preferred by some researchers, though less
common.

3. L3: Equivalent to Cronbach's alpha.

4. L4: Guttman split-half reliability.

5. L5: Recommended when a single item highly covaries with other items, which themselves lack

high covariances with each other.

6. L6: Recommended when inter-item correlations are low in relation to squared multiple
correlations

g


http://www.monopen.ir/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA-%D9%BE%D8%A7%D9%88%D8%B1%D9%BE%D9%88%DB%8C%D9%86%D8%AA

(8 2 p2) (953 GilF o

Reliability Statistics

Lambda 1 721
8
754
787
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814
M of ltems 23
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4

(Dilorio 2006) ssb ole 5 J aian 93 oy0 Conl yige S canl (9050 95 o Sloj alols
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4

4

L)

ol 5,5 a5 b s el eslatal Il O3 e glp ogeil 5L geil Ubgy Sl ol addllas o ¢
calculate ICC £ 5l oslizwl L 0.05 1y Jol £ slas 9 0.95 ,ly ol 0.6 4l UL
Caody Yol diges o2 3l (Rathbone, Shaw et al. 2015) R ;8 0,5 ,» sample size
e 2lgy b)) lp Bges pam GRlEl) (lew 51,8 O 0 5l By obj) cae addlas pl 5> el
2 doluiuw s JuoST Az it 93 3o g A8 JueST 1y doliin yp a8 29 oo Cuwlgd jd (Cunnl Jloj 05l 90y

ICC (Intraclass Correlation s;,b ;I ©lyes e Sumed lje 9 15 lgd alol LSS byl s

A5 ales sasuw  Coefficient)

1. Furr R, Bacharach V. Chapter 9: estimating and evaluating convergent and discriminant validity evidence. Psychometrics: an introduction
Thousand Oaks, CA: SAGE Publications Inc. 2018.

2. Dilorio CK. Measurement in health behavior: methods for research and evaluation: John Wiley & Sons; 2006.

3. Rathbone A, Shaw S, Kumbhare D, Rathbone MA. Package ‘ICC. Sample. Size’. CRAN-R Project. 2015.
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(Jslaza 5 65190 o) O o

Test for Model Goodness of Fit

Chi-Square Value 16835814

LInconstra

Constrained Matrix -1.782
LInderthe parallel model assumption

Log of Determinant of

ol o

Reliability Statistics )

Commaon Yariance 986

True Variance 16

ErrorVariance 870 r)
Commaon Inter-ltem 118

Correlation

Feliability of Scale

(Linbiased)
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*Fleiss JL, Levin B, Paik MC (2003) Statistical methods for rates and proportions, 3" ed.

Value of K Strength of agreement
<0.20 Poor

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Good

0.81-1.00 Very good

McBride (2005) suggests the following descriptive scale for values of the concordance correlation coefficient (for continuous variables):

Value of p. Strength of agreement
<0.90 Poor

0.90-0.95 Moderate

0.95-0.99 Substantial

>0.99 Almost perfect
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e There are 10 forms of ICCs.

* The best practice of reporting ICC should include software information,
“model,” “type,” and “definition” selections.

Types Definitions

It reflects the variation between 2 or
Interrater reliability more raters who measure the same
group of subjects.

It reflects the variation in measurements
taken by an instrument on the same
subject under the same conditions. It is
Test-retest reliability generally indicative of reliability in
situations when raters are not involved
or rater effect is neglectable, such as
self-report survey instrument.

It reflects the variation of data measure
by 1 rater across 2 or more trials.

Intrarater reliability
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McGraw and Wong (1996) defined 10 forms of ICC based on the “Model” (1-way
random effects, 2-way random effects, or 2-way fixed effects), the “Type” (single
rater/measurement or the mean of k raters/measurements), and the “Definition”

of relationship considered to be important (consistency or absolute agreement).

Ly

o=

McGraw and Wong (1996) Convention *

Shrout and Fleiss (1979) Formulas for
Convention ° Calculating ICC ©

One-way random effects, absolute agreement, single miler/measurement

Two-way random effects, consistency, single rater/measurement
Two-way random effects, absolute agreement, single rater'measurement
Two-way mixed effects, consistency, single rater/measurement
Two-way mixed effects, absolute agreement, single rater/measurement
One-way random effects, absolute agreement, multiple maters/
measurements
Two-way random effects, consistency, multiple raters/measurements
Two-way random effects, absolute agreement, multiple raters/

measurcments

Two-way mixed effects, consistency, multiple raters/measurements

MSy—MSy
MSg+(k+1)MSy

MSp—MSg
MSk+(k—1)MSE

MSg—MSg
MSg+(k—1)MSg+EMSc—MSg)

MS5p—MSe
ICC (3.1) S+ (E—1)AEE

MSk—MSg
MSg+(k—1)MSg+ 5 MS—Msg )

cca Moy

ICC (1.1)

ICC (2.1)

~ MSg —MSg
Mo

AMSE NS
ICC (2.4) o T

AMSp—MS.
ICC (3.k) TGk /AL
MSg—MSg

Two-way mixed effects, absolute a nt, multiple raters/measurements — — i
¥ greeme P YTLL RL

>y &

McGraw KO, Wong SP. Forming inferences about some intraclass correlation coefficients. Psychol Methods.~ ,6;1:30-46
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Selection of the correct ICC

Selection of the correct ICC form for interrater reliability study ca
guided by 4 questions:

* Model:
* (1) Do we have the same set of raters for all subjec

* (2) Do we have a sample of raters randomly selec
from a larger population or a specific sample of rat

*Type:(3) Are we interested in the reliability of si
rater or the mean value of multiple raters?

* Definition:(4) Do we concern about consisten
agreement?
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