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6 .1  In trod u ction  t

Hie two q u a l i t i e s  o f a s in g le  personnel s e le c t io n  t e s t  

in  which the research  worker i s  p a r t ic u la r ly  in te r e s te d  are  

i t s  r e l i a b i l i t y  . and i t s  v a l i d i t y .  By

a p e r fe c t ly  r e l ia b le  measurement we mean th a t^ is  com p letely  

accu rate  or f r e e  from erro r . The same "yard s t ic k "  ap p lied  

to  the same in d iv id u a l or* o b je c t  in  the same way should  

y ie ld  th e  same v a lu e  from moment to  moment# provided th a t

2
the th in g  measured has i t s e l f  n o t changed in  th e  meantime.

Thorndike exp la in s i t s  meaning as " A measurement 

procedure i s  r e l ia b le  to  the e x te n t  th a t rep eated  measure

ment g iv e s  c o n s is te n t  r e s u lt s  fo r  th e  in d iv id u a l c o n s is ta n t  

in  th a t h is  sco re  remains s u b s ta n t ia l ly  th e  same when th e  

measurement i s  repeated# or in  # ) a t  h is  stan d in g  in  the  

group shows l i t t l e  change. A measurement procedure i s  v a l id

in  so  fa r  as i t  c o r r e la te s  w ith  sane measure o f  su c c e ss  in

2the job fo r  which i t  i s  being used as a p r e d ic to r ."

Hence, standard forms o r  sch ed u les fo r  ev a lu a tin g  a 

t e s t  are in  use in  a country l i k e  U .S.A .# where the number 

o f a v a ila b le  t e s t s  i s  p r o l i f i c .  Such sch ed u les in c lu d e ,
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the d e t a i ls  about the r e l i a b i l i t y  and v a l id i t y  o f t e s t s .  I t

i s  b e t te r  n o t to use any te s t*  ra th er  than u se  an im p erfect one.

In v iew  o f th is*  i t  i s  in e v ita b le  th a t a t e s t  maker checks the

accuracy and p r e c is io n  o f the measurement procedure# as w ell as

the e x te n t to  which the t e s t  measures what i t  was in ten d ed  to*
3

b efore  r e le a s in g  the newly developed t e s t  fo r  gen era l u s e .

6 .2  R e l ia b i l i t y  *

When Shakespear said* "C onsistency thou a r t a jew el'’* he 

s a id  the tru th . But a person can be c o n s is t e n t ly  wrong and a
4

t e s t  a lso  can measure c o n s is t e n t ly  som ething which i s  wrong. 

Whenever anything i s  measured* whether in  th e  p h ysica l#  b io lo 

g ic a l  or  behavioural sc ien ces*  th ere  i s  some p o s s i b i l i t y  of  

chance erro r . This i s  tru e  o f p sy c h o lo g ic a l t e s t s  as w e l l .  The 

v a r ia t io n s  of r e s u lt s  obtained  w ith th e  same t e s t  adm in istered  

more than once* using th e  same persons as su b jects*  or w ith in  the  

P arts o f  t e s t  g iven  on ly  once* are due n o t on ly  to chance 

fa c to rs*  which should be e lim in a ted  so fa r  as p o ss ib le *  b u t a lso  

to  a ctu a l d if fe r e n c e s  among the in d iv id u a ls  taking th e  t e s t  and 

to  whatever d e fe c ts  may be in h eren t in  the Instrum ent i t s e l f .

Ihus the r e l i a b i l i t y  o f a t e s t  depends upon the degree o f  i t s  

a b i l i t y  to  y ie ld  c o n s is te n t  r e s u lt s  from one s e t  o f m easures to
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another; t t  i s  th e  toe te n t  to  which the obta in ed  t e s t  sco res  are  

f r e e  from such in te rn a l d e fe c ts  as w i l l  produce errors o f  measu

rement in h eren t in  the item s and th e ir  stan d ard iza tion *

R e l ia b i l i t y  concerns the p r e c is io n  o f measurement o f what 

i s  measured. Some random error i s  in vo lved  in  s c i e n t i f i c  mea

surem ents. For example, a m etal r u le r  expands and c o n tra c ts  w ith  

changing tem peratures. This in trod u ces error in to  measurements 

and consequ en tly  low ers p r e c is io n  o f  measurements made w ith  th is  

r u le r . P sych o log ica l measures a lso  conta in  a p o rtio n  o f error  

analogous to th a t o f the m etal r u le r .

No educational achievem ent t e s t ,  no o th er  ty p e  of mental 

t e s t ,  and indeed no p h y sic a l measurement has ever ach ieved  the  

r e l i a b i l i t y  c o e f f i c i e n t  o f 1 .0 0 . Error i s  unavoidably in vo lved  

in  any measurement, but the goal o f  measurement s p e c i a l i s t s  in  

a l l  f i e l d s  i s  to  reduce th ese  in e v ita b le  error o£ measurement 

to a reason ab le  minimum.

A c a re fu l d is t in c t io n  should be made between t e s t  v a l id i t y  

and t e s t  r e l i a b i l i t y .  B ie way o f  c la r i f y in g  the concept o f  

r e l i a b i l i t y  i s  to  c o n tr a s t  i t  w ith v a l id i t y .  These two d e f in i 

t io n s  p o in t  ou t the con trast.



1 Hie term " r e l ia b i l i t y "  means the co n sis ten cy  w ith  whidi 

a s e t  o f  t e s t  sco res  measure whatever they do measure*

2 Hie term " v a lid ity "  means the accracy w ith which a s e t  

o f t e s t  sco res  measure «frat th ey  ought to  m easure.

I f  the p e r fo r a tio n s  on a ta r g e t  made by s u c c e s s iv e  sh o ts

from a r i f l e  are a l l  c lu s te r e d  c lo se ly *  the r i f l e  i s  perform ing

r e l ia b ly .  I f  th ose  p er fo ra tio n s are a l l  c lu s te r e d  in  th e
5

b u ll's -e y e *  the r i f l e  i s  a lso  perform ing v a l id ly .  a t e s t  

can have high r e l i a b i l i t y  and not be v a l id  fo r  any p a r t ic u la r  

purpose. For example* we m ight u se  the w eight of in d iv id u a ls  

to  p r e d ic t  c o lle g e  grad es. Whereas w eight may be measured very  

p r e c io u s ly  and thus be h ig h ly  r e lia b le *  i t  would be in v a l id  as 

a p r e d ic to r  of c o l le g e  grades. In order fo r  a t e s t  to be h ig h ly  

va lid *  i t  must be h ig h ly  r e l ia b le  a l s o .  High r e l i a b i l i t y  i s  a 

n ecessa ry  but n o t s u f f i c i e n t  co n d itio n  fo r  h igh  v a l id i t y .

R e l ia b i l i t y  o f measures can a lso  be consid ered  an is s u e  

r e la t in g  to g e n e r a l iz a b i l i t y .  E sse n tia lly *  r e l a i b i l i t y  concerns 

the e x te n t to  which measurements o f  p a r t ic u la r  t r a i t s  are  

r ep ea ta b le  under the same c o n d it io n s . R e p e a ta b ility  o f  measure

ment i s  a fundamental n e c e s s i ty  in  a l l  areas o f  s c ie n c e . I f  a

chem ist found th a t two thermometers measured the tem perature o f
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a particular liquid differently, he could not trust either 
6instrument*

Builford gives the basic definition of reliability as 

"The reliability of any set of measurements is logically 

defined as the proportion of their variance." He further 

states that# one should speah of the reliability of a certain

instrument applied to a certain population under certain
7 4conditions. Ebel gives the operational definition of test

reliability as follows t

The reliability coefficient for a set of 
scores from-a group of examinees is the 
coefficient of correlationbetween that 
set of scores and another set of scores 
on an equivalent test obtained independently 
from the members of the same group.

Prom the abd>ve definition it is implied that

1 It is the property of a test when applied to a 

particular group of examinees and not a property 

of test itself.

2 Coefficient of correlation provides a relative 

rather than an absolute measure of agreement 

between the pairs of scores fcr the same persons.

As coefficient of correlation is used as a measure 

of reliability tf the differences between scores



2̂  l

fo r  the same person are sm all r e la t iv e  to  the  

d iffe r e n c e s  between sc o re s  fo r  d i f f e r e n t  persons#  

then the t e s t  w i l l  tend to  show a high r e l i a b i l i t y .  

But i f  th e  d if fe r e n c e s  between scores fo r  th e  same 

person are la r g e  r e la t iv e  to  the d if fe r e n c e s  between 

persons# th :n  th e  sco res  w i l l  show low  r e l i a b i l i t y .

3 The o p era tio n a l d e f in it io n  c a l l s  fo r  two o r  more 

independent measures ob ta in ed  from eq u iv a len t t e s t s  

o f the same t r a i t  fo r  each member of th e  group.

P sy c h o lo g is ts  tr y  tx> g iv e  the meaning o f r e l i a b i l i t y  in  

th e ir  own ways. But a l l  o f then put s t r e s s  on the f a c t  th a t  

r e l i a b i l i t y  o f an instrum ent, may i t  be p sy ch o lo g ica l or  

b io lo g ic a l#  i s  th e  c o n s is te n c y  o f  the r e s u lt s  ob ta in ed  by th a t  

p a r t ic u la r  instrum ent.

F. S. Freeman pu ts i t  as *

The term r e l i a b i l i t y  has two c lo s e ly  r e la te d  
but somewhat d if f e r e n t  con n otation s in psycho
lo g ic a l  t e s t in g .  F ir s t#  i t  r e fe r s  to th e  e x te n t  
to  which a t e s t  i s  in te r n a lly  co n sisten t#  th a t  
is#  c o n sis te n c y  o f  r e s u lt s  ob ta in ed  throughout 
the t e s t  when adm in istered  on ce . In o th er  words 
how a ccu ra te ly  i s  the t e s t  measuring a t  a p a r t i 
cu lar  time ?

Second# r e l i a b i l i t y  r e fe r s  to  the e x te n t  
to  which a measuring d e v ice  y ie ld s  c o n s is te n t  
r e s u lt s  upon t e s t in g  and r e t e s t in g .9
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Thorndike's view s on th is  are s im ila r  but they are  

expressed  d if f e r e n t ly .  He sa y s , "In ev a lu a tin g  th e  c o n s is 

ten cy  o f a s e t  of measurements th ere  are two somewhat d if f e r e n t  

a sp ects  to  be con sid ered . These may be spoken o f as a b so lu te  

c o n s is te n c y  and r e la t iv e  c o n s is te n c y . The degree o f  a b so lu te  

c o n s is te n c y  i s  seen in  th e  actu a l amount o f v a r ia t io n  which 

r e s u lt s  when a p a r tic u la r  m easuring instrum ent i s  a p p lied  more

than once to the same in d iv id u a l...............For the ev a lu a tio n  of

r e la t iv e  c o n s is te n c y , some sta tem en t i s  required  o f  the degree 

to  which in d iv id u a ls  keep the same r e la t iv e  stan d in g  in th e

group when two eq u iv a len t forms o f a t e s t  are ap p lied  to a l l
10

the members o f the grou p .•

Rose and S tan ley  put i t  as t

By r e l i a b i l i t y  i s  meant the degree to  which 
th e  t e s t  agrees with i t s e l f .  To what e s t e n t  can 
two or more forms o f the t e s t  be r e l ie d  upon to  
g iv e  the same r e s u l t s ,  or  the same t e s t  to  g iv e  
the same r e s u lt s  when rep eated  ? I f  th e  sco res  
on the t e s t  are s ta b le  under th ese  c o n d it io n s ,  
the t e s t  i s  sa id  to be r e l i a b l y  In a word, 
r e l i a b i l i t y  means c o n s is te n c y .

From the above d iscu ss io n  i t  fo llo w s  th a t the t e s t  r e s u lt s

should  be c o n s is te n t . Thus th ere  are sev era l meanings attach ed  

to  r e l i a b i l i t y .  I t  in c lu d es d e p e n d a b ility , c o n sis te n c y  and
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s ta b il i t y .  Each s ig n if ie s  something d ifferen t as applied to 

measurements. Even the same term has s l ig h t ly  d ifferen t mea

nings as applied to d ifferen t measurement operations.

6*2.1 Factors A ffecting . R e lia b ility  Estimates t

As discussed above i t  i s  im possible to  devise an Instrument 

even in physical sc ien ces, which gives fu l ly  r e lia b le  r e su lts . 

One or the other factor# a ffectin g  r e l ia b i l i t y  estimates* 

lessen s i t  to some extent. Hence r e l ia b i l i t y  i s  always talked  

in terms of degrees. Some p o ssib le  sources of variation  in  

psychological measurements are l i s t e d  by Ihom dike as follow s i

1* Lasting and general ch aracter istics  of the 

individual

2. Lasting txit sp e c if ic  ch a ra cter istics  of the 

Individual

3. Temporary but general ch a ra cter istics  of the 

individual

4. Temporary and sp e c if ic  ch a ra cter istics  of the 

individual

5. Systematic or chance factors a ffec tin g  the

administration of the t e s t  or the appraisal



o f  t e s t  performance

1 !6 . V ariance n o t o th erw ise  accounted fo r  chance  

Thorndike furchar sa y s .

There w i l l  a lso  be var ian ce  which i s  
a ss o c ia te d  o n ly  w ith th e  one p a r t ic u la r  
s e t  o f  measurements, th a t i s ,  which w i l l  
not be reproduced another tim e. H iis  may 
be d esign a ted  a s , error  v a r ia n c e '. The 
e x is te n c e  o f  t h is  'er ro r  variance*  
corresponds to  th e  f a c t  o f  u n r e l ia b i l i t y ,  
and i t s  amount r e la t iv e  to  th e  to t a l  o f a l l  
v a r ia n ce  i s  a measure o f  the degree o f  
u n r e l ia b i l i t y .* ^

R e l ia b i l i t y  i s  a lso  a f fe c te d  by the fo llo w in g  fa c to r s .

lo Range o f ages * The r e l i a b i l i t y  i s  low i f  the  

v a r ia t io n  o f  the t r a i t  or a b i l i t y  being  measured 

i s  sm a ll. I f  the group i s  o f  wider range, the  

c o e f f i c i e n t  i s  h ig h er .

2. Range o f sco res : The c o e f f ic ie n t  o f c o r r e la t io n  

w il l  be lowered by r e s t r ic t in g  the group’s range 

o f v a r ia t io n  in  the t r a i t  being measured.

3. The tim e in te r v a l between t e s t in g s  * When r e l i a b i l i t y  

estim a tes are based upon odd-even c o r r e la t io n s  or  

upon sco res  o f two e q u iv a len t forms a d n in istrered
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a t  a s i n g l e  s i t t i n g ,  th e  r e s u l t s  a r e  r e l a t i v e l y  

u n ifo r m ly  a f f e c t e d  by th e  e x a m in e e s 's  p h y s ic a l  

c o n d it io n  and a t t i t u d e s ,  and p r e v a i l in g  e n v ir o n 

m en ta l c o n d i t io n s .  When th e r e  i s  a tim e  i n t e r v a l ,  

th e  r e t e s t  r e s u l t s  w i l l  be a f f e c t e d  by th e  n o rm a lly  

e x p e c te d  f lu c t u a t io n s  in  in d iv id u a l  p erfo rm a n ces  

and by ch an ges in  en v iro n m en ta l c o n d it io n s *

4 . The e f f e c t  o f  p r a c t ic e  and le a r n in g  : Such e f f e c t

depends upon th e  c o n te n t  o f  th e  t e s t ,  th e  le n g t h  o f  

th e  in t e r v a l  and upon th e  e x a m in e e 's  e x p e r ie n c e s  

d u rin g  -the i n t e r v a l .

5 . R e l i a b i l i t y  o f  s u b t e s t s  s O ther f a c t o r s  b e in g  e q u a l ,  

th e  r e l i a b i l i t y  o f  t e s t  in c r e a s e s  w ith  in c r e a s e  in  

le n g th s  a lth o u g h  n o t  in  d i r e c t  p r o p o r t io n .

6 .  C o n s is te n c y  o f  s c o r e s  i Some t e s t s  a r e  n o t  e n t i r e l y  

o b j e c t i v e  in  s c o r in g ,  b e c a u s e  th e  exam in er a t  tim es

f in d s  i t  n e c e s s a r y  to  ju d g e  th e  c o r r e c t n e s s  o r  q u a l i t y

,  14o f  r e s p o n s e s .

6 .3  M ethods o f  E st im a tin g  R e l i a b i l i t y  t

V ariou s m ethods o f  e s t im a t in g  t e s t  r e l i a b i l i t y  a r e  known.

The f o l lo w in g  fo u r  m ethods w i l l  b e  c o n s id e r e d , in  v iew  o f  t h e i r


