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TEST RELIABILITY

BAMIDELE, L. O. & OLADELE, J. 1,

Introduction ' =

One of the challenges in educational measurement is the weakness of an nllmlrm_ucnl to
obtain the similar scores from two or more administrations. This i.“ the prnblcm of consistency
of scores. Educational measurement must yield ucqurutc and l}(?l\.\‘lﬂlcnl l'c;ull!ls in order ‘f’ serve
the purpose for which it is constructed. A test has little value if the score it __ywltls today is quite
different from the score it would yield another time when the test is administered under similar
condition. Measuring instruments will yield similar results when the systematic error of
measurement such instruments are minimal. Hence, a test is reliable when the test measures
consistently whatever it does measure.

Concept of Reliability

Reliability is the consistency with which a measuring instrument measures what it is
designed to measure. It means the extent to which the results obtained from such instrument can
be relied upon as the true score. It is the degree to which a particular test yiclds similar scores
over two or more administrations or the degree to which two similar tests yield about the same
scores. Hopkins (1998) defined reliability as a synonym for consistency and replicability over
time, instrument and person(s). As such, reliability is the extent to which two tests measure
identical concepts at an identical level of difficulty. The meaning given to the concept of
reliability is similar across authors (Thorndike & Hagen, 1977; Guilford & Fruchter, 1986;
Nwana, 1982; Hassan, 1986; & Okpala, Onocha & Oyedeji, 1993). These definitions points to
reliability as the extent to which an assessment result is dependable, stable and consistent. For
instance, how far can the same or similar results are obtained if a group of persons' heights are
measured in one day and repeated the following week(s)? Reliability of measures is in degrees,
i.e. it can either be low, moderate or high. It is obtained through correlation statistics which
yields a coefficient of reliability. This coefficient varies from zero which indicate very low or no
reliability to unity showing absolute reliability. For a test, a reliability of not less than 0.60 may
be regarded as satisfactory (Abiri, 2007).

Perfect reliability in behavioural sciences may not be possible to attain because most of
the measurements are not as precise as those of the physical sciences such as mass, weight,
height, etc. Measurement of human traits in psychology and education may changes over time
since human beings are dynamic. It is possible for a teacher to give a test of mathematics
achievement to a group of students and after two weeks repeat the same test but obtain different
scores for each student from the score obtained in the first administration. This is possible
because changes in the health, motivation, experience, disposition and mood of testees as well
as fatigue may bring about changes in their scores, however reliability must be estimated.
Theoretically, scores in measurement referred to as observed score are made up of the actual or
“true score” and the “error score”. Classical test theory assumes that the variance of observed
scores (S*,,) fora group of examinees is equal to the variance of their true score (S°,.) plus the
variance of the systematic error of measurement (S*,,...).

Bl g B
Mathematically, reliability is the ratio of the true variance to observed variance, or the
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’ - s« for by true vuri:mr..(:.'lhue.,,
Proportion of the observed variance accounted for by
I8 involved due to measurement error.

. T ) ty \
A rnneheuforluntlmallng Test Reliabili ¥ et raliahili Thac css.
Pp There are different approaches to obtaining test reliability. They are:
Test-retest Rclinhilily. .
Equivalent Forms Rchah_lhl‘y‘
Internal Consistency Reliability
Scorer Agreement Reliability

o ol

These approaches are aimed at asccﬂaining the measures of stability ., -
measures of equivalence, measure of construct or internal (tonsm‘tcn'(',y, and meagyy, Of 134 ;,
consistency respectively, These methods can further be depicted in Figure |

Inter-rater Porcentage Agresment

S8CORER AGREEMENT

I

TEST-RETEST <y RELIABILITY ==> EQUIVALENT FORMs

|

INTERNAL CONSISTENCY

2 g Kuder-Richardson's® Cronbach’s aipha

N\

KR 20 KR 21

Figure1: Reliability Conceptual Frame

While the formula behind these conce
students need not always go through these
computer software available for statistical co

PtS would be discussed respectively, in reality
manual calculations dye to the availability of

Mputations such as IBM Statistical Package for
Social Sciences (SPSS). As such, how to obtain reliability statistics with SPSS would also be
explained below where applicable with the goal of €Xposing users of this book to current trends
inreliability statistical computation,




d approximately the same scores with the assumption that there is no additional learning
o t administrations. Therefore, the two sets of scores so obtglned from re:peated
SO t? :he test will thereafter be correlated using the Pearson's correlatlpn. _Ip reportmg.test
gopt ek (1,' bility, the time interval should be clearly stated. Test re-test reliability emphasizes
o r tin,le The extent to which the reliability co-efficient is high may point to the
e OV?the ins;trument, but may also be attributable to other extraneous factors like change
Fehabllc;‘tzgn of administration and maturation as they have seen the items during the first
;rcli;?:isltration etc. With this type of reliability estimate is possible to determine how

confidently to generalize from the score a person earns at one time to what he would earn if the
test had been given at a different time.

The formula for obtaining coefficients of stability is given below:
Coefficients of Stability

Where: A|A,=Test 1 and 2
Rataz- ZA!H;ZI - ZAII\-IAZAZ N'= Numb[er of items in test |

N’= Number of items in test 2
EQUIVALLENT FORMS RELIABILITY: this

is also referred to as alternative or parallel
e of similar tests in difficulty, scope, etc.
intervals of time as against administering one single
h, they are assumed to satisfy both item-by-item

¢ concern here is that if a different but similar test
ame or nearly the same scores individually? The

mputing the relationship between the scores on the
two parallel tests gives the reliability coefficient. The decision on time interval of
administration could be shorter than ¢

he case of test re-tests to alleviate the problem of test
wiseness. Thus, these two test qualities (i.e item difficulty and discrimination levels) are

expected to be present in similar or close proportion in the two tests that are to be used as
parallel forms of the same test to ensure equivalence. The procedure to be employed in

determining the reliability of a test using the parallel forms method is correlation using the
Pearson's correlation similar to that of test re -test method.

forms reliability which is a measure of equivalenc
Two sets of similar tests administered at
test twice are called parallel tests. As suc
equivalence and stability over forms. Th
was used, would the testees record the s
correlation co-efficient obtained by co

In constructing equivalent tests, care must be taken to ensure that the two measures are
equivalent in statistical sense with equal means, variances a

nd item inter-correlations. Hence,
uld be put into consideration, the ta

ble of specification of the two tests
pattern or form, items should show the same

At times researchers are concerned with both long-range production inferences to a

i |



more likely to occur than content for jyg Stabiy
N " N Sl o n q . l.

ents of constructs (unobservable phenomena) such g5 lntell! Loy
| interest are pmbabl)‘; pot depending on 4 g ecifkgen%
lence and stability could be obtaineq by ilg Set o

. - e v 1
form of the test and, after a period of time, administering qll}er fobry:} and cgrrelatln rzg Ong
This procedure allows for both changes in scores due to trail 1}11‘5"-“ tlhlty and item Specifig tuh&
considered. This estimate of reliability 18 thus usually lower than other procedures, be

domain of knowledge. This 18 actually

example, the measurem :
creativity, aggressiveness or musica’ e
questions. In thatcasea coeflicient of equiva

The formulas for obtaining coefficients of equivalence are given below:

Coefficients of Equivalent

R N R TR Where AB=Test L and
N'=Number of items j, tegt

Hypothetical Example 1: .
The following scores were obtained by administering two sets of equivalent tests administereq at

interval of two weeks as shown on table 1:

Table 1: Student’s scores obtained from administering equivalent tests
| Test1( Fom 9 15 |9 [12 [13 |6 |10 |5 1 | 8 7 14 | 10
| Test2( Fom2 8 |10 |16 |10 |8 |15 |12 [13 |10 |6 |12 [14

The following steps can be followed to obtain r for determining coefficient of equivalence,
Step one: Enter values into SPSS Step 2: Click Analyze > Correlate > Bivariate.

T I Vew Dws 'r-—-u- : & 7 !'MIM-PSN- P 3 -
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203 E &0 w5F A 94 E6S 304 STy KLY e
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= — = =1 1 T osm Cocpare Means »
: : ::I B 2 | 1 =m Cenesl Linsar Mode: »
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f - :fI! m 4 | 1300 { Mge Models »
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= ‘i.‘:’I 150 = 1 e o Fage
= e e 7 500 | Loskes 2 8 gstances
= 3 = 8 11.00 | News Netorke »
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B gt ; 10 7.00 ! s Reducton »
|- 1400 nm = o : AR .
_-E— ey 200 12 1000 | Boomsatrc Tests »
.:—‘ 13 | Tywe Sanms »
f : | | Survivel »
:i 15 ! |EMVQ¢A.-¢,:=-
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il - LA | compecsarpes » o
el Vet e oo ey [ [ e
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3: Select the variables Test 1 and Test 2 Step 4: In the “Correlation Coefficient” Area,

Ste, <
1 ve them to the Variables box. Click Pearson and in the “Test of

and mo
] Orn o . . . 99 . .
e o Pt s i e B RS Significance” area, select two-tailed and click
- o . - vt 5 e
sGa B AR
T " @) b e o . _— o [—-— ok. i . Tl -
s s e B et Deasey 5% O tbeer PP T T— e ooy |
. & wo ' P o s v (e Demmm o Lweie s J—M_-":n e -
g = o Gen— ‘ cBYE O L A 448 25 B9
) X 'j == o [ r— —
" g 4 s s
S i ' S o e ptons
¢ X < 2 s 800 = ]
? i A 3 )00 00
M IE @ hb o L3
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B X 5 130 0w
0 Q g - ey G ek e 5 &0 800
" o N 2 R
g o gl e °F 100
toetins resme 2 s 1200
9 nw nm i ot
.,h.-aua--—n 0 310 020 o Peasy  heuelibad et
1" 0 x
Lo - L 2 ‘0 |6'ﬁ Tost of Sewfepnce
i " 0w um wotsiee  + Oretaled
e Wiy e Ve —1 - Ting tagrs o 378 ey v
" paae Beemt | Cacw ree
L @ -
LA Bl e N i A v e S
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Step 5: View result in BM SPSS output window show

& gt Docmentl] - SIS Vetatt s f wwg S -
[ €% yow (ea Dawiom reet fomd Aehie (roha (PBet AdSge  (Wdoe DO
“cBAR DR o OB 2% & Yo &= ¢« - 20

Y
= Corelatont
e Comrelations
& Noter
D Actve Datasel
L | 1
T
B Notes | Cout1etahons
WQapve Datatol |
; i TESTI TEST2
: S':;::::m‘“" TEGT1  Poatson C oneanon ' a0 |
S (Maied 0%
N 12 12
TEST?  Pearion Cometison 610 1
S (Masen 03
N 12 17
* Correlgbon +s sigrihic art of e 0 05 level (2 tsted)

Step 6: Report value for Pearson's r. As shown in the above display, the value forris 0.61
Step 7: Interpret result: an r of +0.61 means that both tests obtained by administering two set of

similar tests at the same time is reliable.

Worthy of note is that the value obtained for r from the manual or computer programme
computational method is usually within the same range if not the same.

INTERNAL CONSISTENCY RELIABILITY: this is a measure of Construct Consistency
also referred to as inter-stem consistency. Internal consistency is typically a measure based on
the correlations between different items on the same test (or the same subscale on a larger test)
“_fhlf:h measures whether several items used to measure the same general construct produce
similar scores. Methods for determining the internal consistency of test includes the use of
Split-half, Kuder-Richardson's KR20 and KR21, and Coefficient of alpha (a) procedures.
Generally, all the internal consistency methods are inappropriate for speeded tests.
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Method 1: Split-half Reliability _

‘ Split-half is one of the techmques
instrument. is a process of splitting a test nto two C g 3
of items 1.2 TS.?;\?IS; ;1; tthcpﬁrst halfand the scores of items 6,7.8.9 and} 0 s the secong half o
the test or the scores of the even numbered questions corrglafed N lEh their scores i ﬂ'itk:
numbered questions ¢.g the scores of the items 1.3,5.7,and 9 will b the first test why, the
scores in items 2,4,6.8 and 10 will serve as second test. The reliability coefficient is Ob‘ﬂinedb;
correlating the two halves using the Pearson product moment correlation procedure. !

of calculating the internal consisteney "
halves such thata testof ten items has g, @

Hypothetical example 2: Eight students were given 10 objective items. Their scores are given
below. Using the data, split half coefficient1s computed below:

Table 2: Student's Scores on Ten Objective ltems

Cand ¥ X lten ! ltem2 [ltend |ltend (ten3 [lem § [ltew7 |item@ lt=m?  ltem

| x . ~ x X v X

2 - ~ X X x

3 X v ” X X

4 . » . X b s x

s ~ r x v x i

§ . : Z 7 -

7 i x « x o x -

g 5 x - X R X - «
SOLUTION

Step 1: Split the text into two halves. For the purpose of this computation, the test was spi
on the basis of even and odd numbers

Table 3: First test made up of all even numbered items

Cand ltem 2 |Itemd Item6 Item 8 Item 10 Total
SN Over 5
| v X v X x 2
2 x x X X v 1
3 X v K v 3
4 v v v v X 4
5 o’ v v J x 4
6 x v x v v 3
7 v x x v v 3

8 x x X X x
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ade up of all odd numbered items
Second testm
Table4:

lten ! Iten 3 ltem b5 ltem 7 lten 9 Tota
Cand Over 5
SN
s . = y
~
- v v v 4
- x x v ?
x X X x |
4
¢ % ~ X X X 0
6 v v x v X 3
x v A X 7
8 v v X v v 4

The formula for obtaining r’2%: (reliability of half of the test) s:
a% = NYOE - JYEYO
V[N ZO*(F0)*)INYE(ZE?)]
The variables needed as displayed in the formula are E, O, OE, and O? where:
E = total number of items answered correctlyon one half of the testeven numbersand
O = total number of items answered correctly on other half of the tesbdd numbers by each testee

This can easily be accomplished using a computational table as shown below:

Step 2: Computation value for ry112

Table 5: Computation Table for n /12

SN [E 3} OE E? 0? ]
| | 2

- : : — s -
{3 |3 2 6 9 4

4 T4 1 4 16 1

{5 14 |0 0 e ]o )
|6 3 3 9 9 9

v 18— 2 6 I E R -
8 "o P ) To 0 16 B
L 1E=2 Y0 =18 YOE = 33 YE*= 64 Y0? = 54

Step 3: Having obtained the values of E, O, OE, and O, the next step is to substitute the values into
the formula, Therefore,

8(33)- (20)(18)
A% = [8(54)-(18)*][8(64)-(20)

264-360)
= V(432-324)(512-400)

= 96 e = .(.873
Vo (108)112) 109,98
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hat thaeliability coefficient so computed is in re

S
ting this coefficient to full length of testas o Pect of

At this junction, readers should note t
ven by

one half of the test. The formula for correc
Spearman Brown's formula as presented below
Fyx = ZVI%

1+ra% . i )
where rex=estimated reliability of the whole tes
r¥Y=reliability of the half —test

Next is to substitute the value for the reliability of half of the test as shown below:

[ = 20%4% = 2(0.873) =1.746  =0.932

1+r¥als 1+0.873 1.873 - Bt - :
Interpretation: There is a high relationship within the test. This indicates that the items are nternally
consistent

Method 2: Kuder-Richardson Reliability R ) .
Kuder-Richardson KR 20 and KR 21 are two reliability estimates of an instrument’s intery

consistency such as test. KR 20 is meant to compute internal consistency of fiichotomously scored
items with a range of difficulty such as multiple-choice, short answer and fill in the blank objective

test while KR 21 is a modified version of KR 20 for Essay test.

KRa2- K I-MXK-M) |,KRo= K 1-Xp4q
K-1 R K-1 8

Where: K is the number of items in the fest. —

M=the mean (arithmetic average) of the test scores.
p=proportion of those who get the item correctly.
g=proportion of those who get the item incorrectly (g=1-P).
p. q= variance of a single item scored dichotomously.
S*x=variance of the total test.

Hypothetical Example 3: the table below resulted from an item by item analysis of the performance
of twelve students on a ten- item standardized objective achievement test.

Table 6: Students Scores on a Ten- item Standardized Objective Achievement Test

Students | Item 1 Item 2 Item 3 Item 4 Item 5§ Item 6 Item 7 Iltem 8 Item 9 Item 10
1 v v v v v v v 7 7 | a

2 v v |a d d [ a3 d a ad

3 v |a a a d a v |a v v
4 d v | d 3 v v |a ) v
5 v v v v v % v v v v
6 F] v v v |a v v v v v
7 v v v v v a3 F] F) v v
8 v 4 v |8 d a ] v v v
9 v v v v v a3 F] 3 F) F]

10 d d a a d ] d a3 a a

11 [ d v a a a d a a a

12 v v v 4 v v v %7 v

Questions: Estimate the Kuder-Richardson reliability of the test and interpret result?

Note: KR20 formula will be used being a dichotomously scored objective test.
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LUTION USING THE FORMULA:
S%:P 1: Arrange the scores of the twelve students in descend;

h ng order of magnitude and provide a
ble for the scores.
frequency ta

Table 7: Student’s scores in descending order of magnitude
T Position S/N on Merit Score
____._-'-g'_f 3 12 10
e S 3 5 10
__g.__-——-r'z‘—_ 8" 1 9
e W 7 a
i 15% 7 !
(e 5 : ;
7|7 " 3 ;

8 L = . :

9 5 7“ : 3

10 |0 iz : :

1 1 L e 1
£ v 15" 10 0

STEP 2: Find the mean, variance and standard deviation.

10+10+9+8+7+6+5 +4+3+2+1+0 65

12 ='1—2-=5.42

Mean= X =

T X2 x1% 5 [65712
Varianoe=0'2==’r—[‘zjv_] =%f—23-- '1—2] =40.417-29.34 = 11.077

Standard deviatiorr 5 =/11.077 = 3.33

STEP 3: Substitute the values into the formula to compute KR 20
Table 8: Students Scores

Py
ltems /15

)
S~
(=
~J

Xq
d /144

32
27
32
36
35
35
36
35
35
36
339/144 2.354

2pq

alwoNo|o| A (WN|—
O NO|N|N O AW

o e e e e el R S R N
3

-
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R—1

KR20-" [1 ,} =411 — 0.212]

2
Q

S

= (0.788) =0.876

The test from the obtained result is interpreted as highly reliable.

On SPSS procedure for KR20, note that KR20 is a special case of Cronbach's Alphaq iy
which the items are binary variables (usually scored as 0 or 1). Thfz RELIA_BILI TY procedyye
can calculate Alpha and therefore can calculate KR20 for binary item variables as would p,
explained in the subsequent section. For KR21 which is based on the (usually unrealistic)
assumption that all items in the scale have equal difficulty levels (i.e. equal proportions of
successes' on the items), there is no direct procedure in SPSS. However, KR21 could be
calculated in SPSS by using the AGGREGATE procedure to save KR21 formula components 1o
an active file, where they could be input into a COMPUTE command to calculate KR2]. This is
clearly beyond the level of the readers of this text. Though both techniques have their
uniqueness, KR20 is generally considered to be a better reliability estimate than KR21.

Method 3: Cronbach's or Coeft_‘icieanlpha (o)
This formula was developed by Cronbach in 1951 and is suitable for items not scored

“dichotomously like essay tests and in Likert response styled instrument such as: Strongly Agree
(SA), Agree (A), Disagree (D) and Strongly Disagree (SD). As such, Cronbach's alpha is a test
used to determine if multiple-question with Likert scale format surveys are reliable. These
questions measure latent variables which are hidden or unobservable variables such as: a
person's conscientiousness, neurosis or openness. These are very difficult to measure in real
life. Cronbach's alpha will tell you if the test you have designed is accurately measuring the
variable of interest usually referred to as educational constructs. The formula for calculating

Cronbach's Alpha () i
K Yor
Cronbach Alpha ()= — [l — = ]

-

Where: k is number of items in the instrument.
Yo7 =variance of each of the test item.
Hypothetical Example 4: a researcher devised a 5-point Likert nine-item questionnaire t
measure how safe people feel at work at an industrial complex. In order to understand whether
the questions in this questionnaire all reliably measure the same latent variable (feeling of

safety); the following is the manual calculation of Cronbach's alpha.
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. dent questionnaire Results
T Responder |
et B

Mer 2 Yerra 3 ferra 4 | iorsS | Neras | ™ - :

. 2 O T B e e el LT

. | T (W - ‘_‘.‘ - ] . 2 ——— = -
=15 ¢ 5 | < s | 5 T s | 2 T
—-___i___..._.....—-—1‘f“‘ ‘ P ‘ ‘ — "’:‘ —— i —————— 1— - - e . - .-‘. —_——
— 3 3 ] 5 3 “M 1|
. 5 5 T— 3 ——— E S ---w:L—A———-s——--—e-—‘—.-;-‘ ——— B eSS SR -

g 1 \Ir | ‘_‘,__ . 1 5 4 S
= 1 A T L N 1 | 4 1T
e 5 S 1 2 | s 1. ®* 1 2 1 5 « z
: B “:' Z | : t 3 , z E 3 [ 3 2 -

P ; |4 ; 3 1 s 4 z 4

11 4 5 1 ir 4 5 1 4 2 <

12 : 1 z E | 1 | 2 3 z 3

3 5 3 3 5 | 3 | 3 5 1 ‘

7 1 5 5 1 5 | s 1 1 3

il D 1 5 1 1 5 3 1

o | ® | = 44 0 50 7 % re) =

Viear i3m0 3m 293 iz: im 2% i3 227 2z

o 15 | 23 233 125 21 27 125 14 157 |
SOLUTION
Recall that the formula for cal

allatingCronbach’salphais:(I) = =j:—[1—"—$:—]
Where: k = number of itemrs in the instrument ke
=va1ianceofeachofﬂmitemacrossrespondems

= variance associated with the observed total scores

——
-

STEP 1: Calculate the variance for each of the item across respondents asshown below-

¢ "o (23,5135,153,4,435,1,5)=185 07 0f(53,4435,15235,135,1)=21
o7 of(135,1,534235,1235,1)=2.33 g £0f(23,51351534435,15)=185
af of(53443515235,1,351)=21 g ¢0f(13515342351235,1)=233
g79f(235,135,153443,5,1,5)=185 o ?0f(333,12,4444532113)=14
g?f(32,14153214,13,13,1)=1.67

STEP 2: Obtain the summation ofthe variance for all the items

T?=185+21+233+185+21+233+185+14+1.67=1748
STEP 3: Calculate the variance of the observed scores (x) total across respondents.

Therefore, the variance of (24,26,37,18,28,40,20,35,24,37,28,20,29,27,23) = 43.44
0:>=4195
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STEP 4: Substitute the values into the formula

x=—ﬁ-04ﬂ

X=1.125 [1- 0_4] = 1.125 X0.6 = 0.68. Therefore; Cronbach’s alpha (:x = 0.68

Cronbach's alpha Test Procedure in SPSS Statistics

Using the same hypothetical example 5, Cronbach's alpha can be calculated using SPSS going

through the following steps.

STEP 1: Click Analyze, then ‘Scale’ and
‘Reliability Analysis’ on the top menu, as shown in
the screen shot below:

= - N ! b3
P : A — . —
—e
ot g ™ Wl @ ke wos e |-
] Copemt T ® i®  ®» %
3. ] * —ea % S 200 e st o
I i L3 - L r———— ax s 5E i 1o
Shel i | x @ x x T i
s e e < @ w 10 x
| S 3 Pore ot o e X am sx
3 i x g x ax L - [ b
o | 5 S—— x 2 sx i 2%
— 3 =y . = 5 3
ER & | X = ) e e T
|- tx ' ' im 1
ja ] l k4 im 10
= x 1® 1
i X o X
i x 1 Lt
1 im e
E-— % ]

"y - - —___-__-_-"
STEP 2: the Reliability Analysis dialogue box wi]
appears as shown below:

.mmu—n—ﬁﬂi PSS Dats bcbior

e O e Dy Prvar o et M Aadlge e N —
ola x o LEk A 48 S8 %08 P ey = |

s 19

i

2 i
3 s00
4 1m
5 im
€ s
7 100
[ s
B i
” <0
11 40
12 w
[}] sm
14 "m
% 500
5

w

<l

ey

STEP 3: Select all the items and click on the arrow to
move them to the box on the right for the analysis
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STEP 4: Select all the items and click on the arrow to
move them to the box on the right for the analysis.
Alpha is the default selection on Model then click the
‘Statistics’ button for other options
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d/__,.---";;"“ option box, check the “ltem’, STE? 6: ¢ P':Q o f* :‘ e
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STEP7: Interpret results

CASE PROCESSING SUMMARY shows how many participants or cases were valid and
ensure that none was missing or how many if miss ing

RELIABILITY STATISTICS this value shows how well does the
feeling of safety which is the concept’ the measure capture the

researcher is trying to measure. From the result,
Cronbach's alpha as 0.63 and the goal is for a ha tobe close to one ( 1) asmuch as possible.

SCALE STATISTICS shows the variance which explain the range between th items and
how they were selected on the scale e )

TOTAL ITEM STATISTICS shows how Cronbach's alpha will

fare if particular items are
deleted shown on the last column Rﬁcallthattheaimofconductingﬂ:eanalysisistoensme

The foregoing shows that calculating using SPSS statistical package opens the student

' understanding Cronbach's alpha better with item, scale, and total item statistics all in ope

;na:lk);sls- On this premise, students are advised to acquaint themselves to the use of the
ge.

Interpretation:

. Alpha is measured on the same scale as Pearson's r (correlation coefficient) which
"pically varies betw

een o and 1. Although a negative value is possible which indicates a scale
Mwhich some items measure the opposite of what other items measure? The closer the alphais
101.00, the greater the internal consistency of the items in the instrument being assessed.
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CORERAGREEMENT RELIABILITY (measures of scorer of tater consistency )

Lvidence of behaviornl changes as o result of students’ learning can be asseyne sing
pracical asnensment techniquen, Such assessments are firmly rooted in obsey Vation o
behavioral changen aw n renult of learning, Though, tests ha ve heen largely used in Measirin,
learning achiovements; however, Kautz, Heckman, Diris, Weel, and Borghans, (2014
explained that Ralph ‘Iyler, one of the two scholars credited with developing ahicversen
o8y, having recopnized the limitations achievement tests, suggested using MEasures o
behavior such ag performance, participation in student activitics, and other behzyi,,
observationn| techniques by teachers to complement achievement tests when A%e3sing
Students in schools, As such, the extent to which learning objectives have been achieved .y 1,
ascertained using, practical methods; having proved to be a relevant source of informag,
about professional performance, Such assessments are often based on scores or Judgment by
individuals who are trained to evaluate the performance or product. The goal of using 7,
reliability technique is to ascertain the measures of error as a result of an individuz) worer,
According to Siegle ( 2002), the consistency between ratings can be calculated using inter-rater
reliability. Some methods for ascertaining scorer agreement reliability discussed in s
section are inter-rater agreement, pereentage agreement and Inter Class Correlation (1CC),

Interrater Agreement: This is the relationship existing between the scores submitted by fires
or more judges on a context or activity. In this situation, two judges can evaluate 2 group of
student and the correlation between their ratings is calculated with an acceptable correlation
coefficient (r) of 0.90. The coefficient obtain is interpreted the same way bi-variate correlation
coefficients are interpreted.

Percentage Agreement: this is a numerical estimate/measure of the degree of agreement
between two raters or judges. Therefore, the two judges can evaluate a group of products znd
percentage for the number of times they agree is calculated with an acceptable percentage (%)
of 80.

Hypothetical Example 5: Five students on teaching practice were rated by lecturers allotn=d
to them on two occasions as displayed on table 10, Calculate the percentage agreement of both

raters.

Table 10: Students' Ratings

S/N Rater 1 Rater 2 Agreement
Ratio

1 60 60 1

2 40 55 0

3 55 55 1

4 65 65 1

5 70 65 0

SOLUTION: .
Step 1: Count the number of ratings that are in agreement indicated as 1 and those that 2re 00!

indicated as 0. i »

Step 2: Count the number of ratings in agreem ‘ | ) o

Steg 3: Divide the total by the number in agreement to get a fraction using the formula: %
88

__‘



= Agreed R_ax-ing and N = totzl number of students rated = 2
“bet;: com-ﬁ‘ the fraction to a percentage f
step f;re, the ratio of ratmg agreement = = X 100 = 60y
Sﬂ:;ﬁ jnterpret result: with the acceptable benchmark of s,

W_ -
worthy of note, calculating percent agreements for more than a handful of raters o

. i}y become cumbersome. Therqfore, a mzjor flaw with this type of inter-rater rc;wgitfﬁ
e 't take chance agreement into account znd 5o overestimate the level of 45{‘-%’:6:'?_
. Affecting Test Reliability
m"“ﬁm factors are capable of affecting reliability estimates-
| TestCharacteristics

Vocabu.lary and sentence structure, order of items, clarity of the stem and the foils,

deeness _of test format rleative to the level of knowledge being measured will

the inter-rater agreemnent is

mmeﬁmethanisaﬂcwedinﬁxinsmwﬁmbmecandidatﬁhaveahnaﬁ:ﬁshedmm
reduce the time because almost everybody has finished.
3. Test Administrator
The administrator should ensure adequate preparation needed for the conduct of the
cxamination such as lightening, sitting arrangement, availability of examination
materials, time, venue and conducive environment The test administrator should
demonstrate commitment, discipline skill and presence of mind at his task_ he/she should
be familiar with student methods of cheating, he /she should not be engaged in private
conversation during testing, reading novel and should be physically present.
4. Group homogeneity
A low correlation in group comparison duc to homogeneity is likely to occur when the
group on which the correlation hasbeen obtained has already been selected on the basis of
the test (or other measure that correlates with the test score).For example, if we want to
mwecmulaﬂvegradmﬁmGPAwithminmqs'degme,@dwesehi
graduate students with a wide range of GPAs, the correlation with success in the masters’
degree will be higher than when we restrict the predictor variable to graduate students
with only first class degrees.
S‘&'m L f students taking the test who answered the item
Item difficulty is simply the percentage 0 “tcan right. the easier the item_ The hig
i il S iy 4 ood 1960).This has a
Iilediﬁcultyimicx,ths:msienhextemlsundlersmodtol.‘rE(‘ffr Eopir Srvan
mfmndcﬁeamboﬂ:ﬂrxnﬂabﬂhyogt;ﬂmﬂﬂﬂfﬂmm“ wiich



‘examinees (Thorndike et al. 19«
\‘:ll \\\‘il\l\l:\\' l\\\\llul:: l: l‘; 1;l\|‘:\\::|l|l': ::n:'mcl)’ casy, most test :N‘m,'ll%lh -“t“-lu:liv):l;)\(i'llltidl':‘fly high, In
cither case, the test scores will show very ““Ic. Vilrmh'l!l-ty' il;b 'ltlﬂlu;v the hcf;:“l)'r Hhuuld
construct questions that their range of d”llxm.'“lu; l\i‘:c nhtlc lo answer ;h‘f ldatC. to
demonstrate their competence, not less than 50% shoulc ¢ Questiop,
o some extent,
Ihiectivin:
" .('\’:i‘.:l':l::::‘llld normally be developed to serve a purpose and the results used for that
purpose. No test will serve a universal use. It is therefore wrmjg w{wn helers Simply
handpick tests prepared by others for particular purposes anfl then ddop.t these tests for
use in the classrooms, even when the content domain on which the l(.:Sl I1s based are not
identical. A selection test that typically focuses on whether the candidate p()sfscsscs the
knowledge and skills needed to be admitted to a course calls for the use of aptltude tests,
But the result cannot be used to identify students who should represent the Institution jp
acompetition.
Marking and scoring
There should be unitormity in marking and scoring standards because a test that is well
prepared but poorly scored can never be reliable. The score of papers S_hould be based on
realistic and appropriate standards one paper should be scored at a time for al] papers
with a marking guide to avoid variation in scoring from paper to paper.
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