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EKSERP 

Die uitvoerbaarheid van die ingebruikneming van 'n toets van 
visuele opsporingsprestasie vir die keuring van nywerheidsgehalte
beheerinspekteurs is ondersoek. Amptenare in 12 maatskappye is 
ondervra, en die inligting so verkry is gebruik om twee vraelyste 
op te stel : een is op personeelbestuurders gemik en die ander op 
gehaltebeheer� of produksiebestuurders. Die vraelyste is aan 
1533 vervaardigingsmaatskappye gepos wat op 'n willekeurbasis 
vanuit die BM Nywerheidsregister gekies is. Gebaseer op 'n 
gemiddelde antwoordsyfer van 20, 6 persent is daar gevind dat 'n 
wesenlike belangstelling bestaan in 'n toets van visuele 
opsporingsprestasie vir die keuring van beide inspekteurs en 
produksielynwerkers. Die belangstelling is die grootste in 
maatskappye waar visuele vaardighede beoefen word, of waar 
keuring- of inspeksieprobleme ondervind word. 

ABSTRACT 

The feasibility of introducing a test of visual search 
performance for the selection of industrial quality control 
inspectors was investigated. Individuals in 12 companies were 
interviewed and on the basis of the information thus gained two 
questionnaires were drawn up : one directed at personnel managers 
and the other at quality control or production managers. The 
questionnaires were posted to 1533 manufacturing companies 
selected randomly from the BM Industrial Register. Based on an 
average response rate of 20, 6 percent, it was found that there is 
substantial interest in a test of visual search speed for the 
selection of both inspectors and production-line workers. This 
interest is greatest in companies where visual scanning skills 
are taught, or where selection or inspection problems are 
experienced. 

vi 



1. INTRODUCTION 

1.1 Errors in industrial inspection 

Statistical Quality Control (SQC) plans originally assumed that 

the inspection of a sample of products for defects is error

free . /\1th o u g 11 i t 11 as been kn o \'In for many ye a rs that i n spec -

tors are far frorn perfect (Juran, 1935; f.icKenzie, 1957; Harris 

and Chaney 1963), the incorporation of information about the 

pattern of errors made by inspectors into the statistical 

models used in SQC is a relatively recent phenomenon (e.g. 

Drury, 1978). This has led to the realisation that inspector 

errors can contribute to an inflation of the number of defec

tive products in outgoing batches to a level far in excess of 

that calculated by the SQC plan. 

Most research into inspection errors has been concerned with 

e n v i r o n 111 e n t a l a n d o r g a n i s a t i o n a l f a c t o r s ( G a l Iv, e y a n d C z a j a , 

1 9 8 1 ) , p r i n c i p a l l y b e c a u s e t 11 e op t i rn i s a t i o n o f t 11 e s e u s u a l l y 

has a considerable effect on inspector performance (Harris and 

C h a n e y , 1 9 6 8 ; 1'1 i e n e r , 1 9 7 5 _ ) • N e v e r t ti e l e s s G a 1 1 w e y ( 1 9 e 2 ) , i n a 

review of several studies on environmental and subject factors, 

found that individual differences were highly significant and 

that no other factor was more significant. For example, Harris 

( 1964) found that inspectors who had been selected on the basis 

of static visual acuity and amount of previous inspection 

experience differed greatly; typically some inspectors detected 

more tl1an 10 times tt1e number of defects detected by others. 

Interest i n g 1 y i t vi as a 1 so found t 11 at the amount of rel e van t 

inspection experience was not related to inspection accuracy. 

Despite the renewed interest in industrial inspection in recent 

years, few selection tests have been developed. Niener (1975) 

a t t r i b u t e s t 11 i s to t h e f a c t t h a t ' s t a n d a r d ' a p t i t u d e t e s t s h a v e 

been found to be rather poor predictors of inspector accuracy, 

a l t 11 o u g fl t h e y d o s e e rn t o c o r r e I a t e q u· i t e \'/ e I I \·I i t h s u p e r v i s o r 

ratings which, as Wiener points out, need not bear any relation-

1. 



s 11 i p a t a 1 1 to a c t u a 1 i n s p e c t o r p e r f o r r:1 a n c e o t 11 e r t h a n II a 

dexterity component and a general Llcasure of industrial adapt
ab i 1 it y 11 • 

1 • 2 Ergo no 111 i c res ear c 11 on v i s u a 1 i n spec ti on 

I n t h e 1 a s t 2 5 y e a r s a c o n s i d e r a b 1 e a mo u n t o f \'! o r ! � !1 a s b e e n 

done on the analysis of ttie inspection task, and this has led 
to a useful model of inspector behaviour vhich suggests a new 
a p p r o a c 11 to t !1 e d e s i g n o f a s e 1 e c t i o n t e s t . 

f\ny inspection device ( llUman or r:1ecl1anicol) l1as four basic 
functions: 

( 1 ) p re s e n t p r e -s e 1 e c t e d i t e c1 s f o r i n s p e c t i o n ; 
( 2 ) s e a r c h t 11 e i t em t o 1 o c a t e p o s s i b 1 e d e f e c t s ( 1 f 1 a \·J s 1 

) ; 

( 3 ) de c i de v111 ether ea c 11 f 1 a\'/ i s s u ff i c i en t 1 y bad to be 
classified as a defect; and, 

( 4 ) ta ;< c t !1 e a p prop r i a t e a ct i o n of a c c e pt a n c e or re j e ct i o n • 

F u n c t i o n s ( 1 ) a n cl ( 4 ) a r e h i g 11 1 y r e 1 i a b 1 e a n d d o n o t c o n c er n u s 

11 e re • T h e s e a r c 11 a n d d e c i s i o n c om po n e n t s a r e s u b j e c t to 
a p p r e c i a b 1 e e r r o r '.·J i t 11 e i t 11 e r 11 u r:1 a n o r a u tor 11 a t i c i n s p e c t i o n 
devices. The interrelationship bet\/cen search and decision can 
be expres scd s ucc i net I y in tents of a f 1 oi1 di a9rarn (Fi gurc� 1 -
adapted from Drury, 197G). 

Since time is of crucial iuportancc in a !urge number of cases 
(e.g. a conveyor-belt syster11), t11e: speed of search 1nay often be 
t 11 e over r i d i n g fa ct or • For tt1 i s r ca son a 1 a r 0 c nu rn be r of 
studies llave investigated the properties of visual searcil, and 
h a v e i d e n t i f i e d s e v e r a 1 pa r J LH: t o r s , t 11 o rn o s t i �1 p o r t a n t of \J h i c 11 
are: 

( 1 ) degree of s i mi I a r it y ( di s c r i 1:-ii nab i 1 i t y ) be t\-rn en targets 
and non-taruets; 

(2) the number and density of non-targets; 

.;_ . 



(3) organisation of non-targets (patterned or 'constrained ' 
vs. random); 

(4) the searcher 's visual lobe area (functional visual 
field); 

(5) the searcher 's ability to 'disembed ' stimuli (field 
independence). 

Factors ( 1), (2) and(�) are stimulus filctors, (5) is a 
perceptual/cognitive/personality dimension which has received 
some attention (with mixed results) while (4) is considered to 
be the most important subject factor, and hfls been tl1e basis 
for the development of selection tests by Dellamy and Courtney 
( 198 1) and Gallwey ( 1982). 

reject i tern 

present item 
to inspector 

fixate 
sma 11 area 

accept item 

Figure 1. Search and decision in visual inspection. 

It should be noted that visual lobe area is not constant; it 
i s mu c 11 l a r g er for s t i mu 1 i \-Ii t I I f e H n o n -ta r get s a n d H h e n t ll e 
t a r g e t i s 11 i o h l y d i s c r i rn i n a b I e • 11 o \'I e v e r , i n d i v i d u a 1 
differences in visual lobe area remain relatively constant over 
a fairly large range of these parameters. 

') 
.J • 



1. 3 The Visual Search Test. 

S i n c e t h e G a 1 1 \'J e y t e s t i n c 1 u d e s a d e c i s i o n c om p o n e n t w h i c 11 i s 
confounded with the search component, it was decided to investi
gate the Bellamy and Courtney test which correlates well with 
direct measures of visual lobe area (Bellamy and Courtney, 
198 1; Courtney and Chan Hoi Shau, 1985), and also has a high 
face validity. 

Bellamy and Courtney 's original approach used a card sorting 
task; however, the technique can easily be adapted for presen
tation by computer. Initial work in the Environmental Studies 
Division (Golding, 1986) has made use of a slide projector 
stimulus presentation technique with stimulus rate and subject 
reaction time being monitored by microprocessor equipment (the 
'Programma b 1 e r�eact ion Tester' ) . 

Test stimuli consist of an array of Xs in which is embedded a 
single Y or V target (these being perceptually very similar to 
the Xs and to each other). The testee is required to search 
for the target and indicate which one it is by pressing one of 
two switches. The initial (developmental) version of the test 
used a block of 40 stimuli (20 Vs and 20 Vs). It was found 
that 95% of subjects completed this within 15 minutes. Courtney 
a n d C h a n H o i S h o u ( 1 9 8 5 ) h a v e s h o vrn t h a t a s i n g 1 e b 1 o c k o f 
stimuli is sufficient to provide a reliable measure of search 
time, despite the learning effect which can be appreciable. 

1. 4 The acceptability of a specialised selection test 

In view of the fact that the researchers motivated for the 
project themselves, it was deemed necessary to ascertain the 
potential applicability of a visual search test in industry. 
This was done by means of the following : 

{ 1) informal interviews with quality assurance and/or 
personnel managers, followed by 

{2} a more comprehensive survey by means of a questionnaire. 

4. 



In order to facilitate decision making by members of the 
project committee, a condensed version of the method, results 
and discussion is presented in this interim report. More 
in-depth analyses are to follow in a final report. 

2. ME THOD 

2.1 Informal interviews 

2. 1. 1  Subjects 

The companies/individuals visited were the following: 

Mr F W Hemmings -
Mr RP Chaix 

Prof A T  Scher 

Mr R Foster 
Mr M Destombes 
Mr G Beresford 

Mr M Rigby 

Mr L Zietsman 

Mr B Reynolds 

Mr P Kruger 
Mr N Crofton 
Mr A Jochum 

Quality Management Consultant 
Manager, SA Institute of Welding 
Dept. of Radiology, Wits Medical 
School 
Quality Manager, !SCOR, Vanderbijlpark 
Manager, Transvaal Clothing Co. 
Quality Manager, Standard 
Telephones and Cables (Pty) Ltd 

Production Manager, SA Micro-electronic 
Systems 

Personnel Manager, Consol Glass, 
Pretoria 

Quality Manager, Pilkington Glass, 
Springs 

Personnel Manager, BMW, Pretoria 
Packaging Manager, SA Breweries, Isando 

Quality Manager, Siemens Limited, 
Pretoria 

The above were chosen by means of a contact at the CSIR and did 
not constitute a random sample of industries. 

5. 



2. 1 . 2 Procedure 

The purpose of the informal interviev.rs \'Jas not so much to 
gather hard data, but rather to get acquainted with a range of 
inspection jobs and to get a 'feel ' for the area. Initially 
t h e i n t e r v i e \·I s VJ e r e i n f o rm a 1 , b u t t h e y b e c a me mo r e s t r LI c t u r e d 
a s t h e re s e a r c h e r s g a i n e d k n o \v 1 e d �J e a b o u t q u a 1 i t y i n s p e c t i o n • 
Interviews were con1bined with observations of inspection work. 

2. 2 Questionnaire study 

2.2.1 Subjects 

A total of 1533 rnanufacturinD companies v,ere sampled using a 
111 a i 1 i n g 1 i s t prov i de d by the 0 urea u of 1,i a r k et i� es ea r c 11 , U [·J I Si\ • 
The 3 f'·I I n du st r i a 1 l� e g i st er vJ as LI s e d ( Steen k amp , 1 9 8 4 ) and 
c o mp a n i e s \·Ii t h a m i n i mu m o f 1 0 1 e rn f) 1 o y e e s H e r e c h o s e n b y 
sarnpling every third entry of t1·1e mailing list. In addition, 
s e v e r a l c om p a n i e s o f n o t e v, e r e i n c 1 u d e cl • 

2. 2. 2 Apparatus 

U s i n g the i n format i on g at h ere d from tt1 e i n t er v i e H s , tvrn 
questionnaires were drawn up, one tailored specifically for 
personnel managers (Appendix /\) and the other for quality or 
p r o d u c t i o n rn a n a g e r s ( A p p e n d i x B ) • T h e q u e s t i o n n a i r e s \•I e r e 

designed to gather information about: 

( 1 ) t h e d e g r e e o f i n t e r e s t i n a t e s t s u c h a s t t1 e V i s u a l S e a r c h 
Test; 

(2) attitudes towards selection testina in general; 
(3) selection procedures and problems; 
(4) recruitment practices; 
( 5) training practices and problems; 
(6) the range of inspection jobs (e. g. use of instruments, 

visual scanning alone, etc); 

6 . 



( 7 )  i n s p e c t i o n p r o b l e n s  a n cl  t il e  r c u s o n s  f o r  t l l e s e ; 

( O ) t il e s t a t u s o f q u u 1 i t y a s s u r a n c e \'I i t I I i n t ll c c o m  p a n y ; 

( 9 ) t e c il n i c a 1 cJ e t a i 1 s s u c 11 a s cl e 0 r e  e o f 1 o c J I c o n t c n t , 

1 : 1 u n u  f <1 c t  u r i n u  s e c t o r , n u m b e r  o f  p r o d u c t s  p r o d u c e d  p e r  

I i  o u r , e t c . 

3 .  IH: S U L  T S  

3 .  ·1 I n f o ru a  I i n t e r v  i C \1 S  

u e t  a i 1 s o f  t 11 e i n t e r v i e \'/ s t: e r e  �; i v e n i n cJ n o f f  i c e r e p o r t  

( C o n n  e 1 1  , 1 '.:J G C  ) • T tl c i n t e r  v i e  \I s I c d u s  t o  t 1 1  c f o l 1 o \'I i n g 

c o n c l u s i o n s : 

( 1 )  I n  t h e  p r e s e n t  e c o n om i c c l i m a t e  t h e r e  i s  l i t t l e  o r  n o  

r e c  r u i t r: 1 e n  t o f  i n s p e c  t o r s ; p r o d u c t  i o n  \'! o r  k e r  s u r e  t r  a i n e d 

f o r i n s p () c t i o 1 1  \1 11 c r c v e r p o s s i b I e • 

( 2 ) T i i e  1n o r c  t e c ll n o l o g i c ,l l l y  u u v o. n c e c! i n d u s t r i e s r e q u i r e 

i n s p e c  t o r s  \'t i t 1 1  a n  i n t i  r . i a t c k n  o \ :l c d er e  o f  U1 c p r o d u c t  a n  cJ 

l i t t l e  e m p h a s i s  i s  p l a c e d  o n  i n s p e c t o r  s e l e c t i o n .  

1 1  I n s p e c t i o n ' ' t il e n  b c c 0 i 11 c s a 1 1 i : n p o r t a n t  a c t i v i t y o f  

p r o  cJ u c t i o n  I i 1 1  e v1 o r  k c r s u s \ 1 c 1 1 . T I 1 e r e  \1 u s a t 1 e a s t o n  e 

s i g n i f i c a  1 1  t c x c e: p t  i o n  t o  t 11 i s t r  c n d • 

( 3 ) I n t e r e s t  i n  t il e  p r o j e c t  r o n cr e d f r o m e n t ll u s i a s r.1 t h r o u g l 1 t o  

i n cf i f f e r e n c e . I n 9 e n e r a 1 rn o s t i n t e r v i c \'/ c e s s c en  e d t o  b e  

s a t i s f i e d \t i t l 1  t h e  s t u t u s  q u o  J n d  t e n d e d  t o  r e l y  o n  

p r o d u c t i o n p e r f o r m  J n c c ';I i I e n s e I c c t i n g i n s p e c t o r s ; 

( 4 ) T fi e  p o t G n t i a I f o r a s c I e c t i o 11 t e s t s c e u s t o b e g r e a t e s t i n 

i n d u s t r i e s r c c  r u i t i n g u n s k i 1 1 c d l a b o u r , o r \t 1 1  c r e  I e n g t  h y 

t r a i n i n g o f  i n s p e c t o r s  i s  r c q u i rc :i d ;  

7 . 



( 5) The accent on q u ality varies considerably. Two companies 
v, ere up g r a d i n g q u a 1 i t y , v/ 11 i 1 e on e corn p a n y \1

/ a s do \·m g r a d i n g 
it as they wer e producing items with a q uality far in 
excess of customer req uirements; 

( 6 ) �J e ct i d n o t i n t e r v i e v, a r e p r e s e n t a t i v e s a m p 1 e o f c on I p a n i e s 
- most req uired skilled or semi-skilled workers - and thus 
not enou gh co 1 n  pan i es us i n g u n s k i 1 1 e d 1 ab our v, ere s amp 1 e d • 

3. 2 Q uestionnaire study 

Q uite a few q uestionnaires we re retu rned undelivered, but as 
many as possible of these w e re re-add r essed. After the dead-
1 i n e for re t u r n s , s i x p e r s o n n e 1 a n d t \� o q u a 1 i t y q u e s t i o n n a i r e s 
were not included in the analysis while 1 5  pairs of q uestion
naires remained undelivered. 

The number of q uestionnaires used in data analysis was : 

personnel q uestionnair es 
q u ality q uestionnaires 

33 7 (22 , 3% retu rn) 
2 9 5  ( 1 9 ,  5 1; retu rn) 

Initially it was hop ed that diffe rent individ uals would answer 
each of the two q uestionnair es . i lo\'Jever, it became evident 
when coding the q uestionnaires that in q uite a few cases the 
same individual filled in both. rJ eve rtheless, differences in 
t h e p a t t e r n o f a n s v, er s a r e vi o r t 1-, n o t i n g . 

3 . 2. 1 Interest in task relevant test. 

Item : 1 1 \-/ould a more task-relevant test such as a test of visual 
search efficiency be useful for the selection of : 

" (a) inspectors? "  

P E R S O l·J 1 ·J E L Q U /\L ITY 

Yes r�o Don 't kn O \·J Yes l·l O Don ' t  k novJ 

17 9 2 7  9 2  14 9 4 5  6 8  

6 0, 1 % 9, 1 % 3 0 , 9 '.t 5 6 , 9 % 1 7 , 2 % 2 6 , 0 Z 

u .  



1 1  { o ) p r o d u c t i o n  - l i n e \'/ 0 r k e r  s ?  ! I  

Y e s  

1 3 7 

P E l� S U [ .J U E L 

f.! o 

3 S  
IJ O l l  I t ,� r1 0 1,'/ 

1 2 G 

4 2 , 3 �\ 

Y e s  

1 3 3 

q U /\ L I T Y  

i·J 0 

4 7  

D o n ' t  k n  o i1 

8 2  

3 1  , 3 ;{ 

T 11 e s e r e s u I t s s h o \·/ a v e r y p o s i t i v e r e s p o n s e i n f a v o u r o f a 

v i s u a I s e a r  c il t e s t . Q u a  I i t y r.i a n  a g e r s  s 11 0 \1 e cl s I i g 11 t I y I e s  s 

e n t l i u s i a s rn t ll J n  p e r s o n n e l rn a n a �1 e r s .  I n t e r e s t  i n  t l 1 e  t e s t  f o r  

u s  c H i  t h  p r o d u c t  i o n  - 1 i n e 1.10 r k e r  s \'t a s s om e  w !1 a t  I e s  s , a I t h o u g h  

q u a  I i t  y r:1 a n  a g e r s  i·: e r e  1 1 1 o r e  i n f a v o u r  o f  t 11 i s t I i  a n  p e r s o n  n e I 

r.1 a n a g e r  s , p r e  s u in a !J 1 y b e  c a u s e L1 0 cJ e r n q u <1 I i t y a s s u r a n c e 

p i l  i I o  s o p  I i  y p u t s  u r e a  t e r  e rn p li a s i s o n  t 1 1  e n e e d  f o r  p r o  cJ u c t  i o n  

':I o r k e r  s t o  c 1 1  e c k f o r  d e  f e c t s  H 11 i 1 e p r o  d u c t s a r e  b e  i n g 

f a lJ r i c a t e d . 

I n o r d e r  t o  a s c e r t a i n \·! ll i c I 1 fa  c t o r s u e t e r rn i n c i1 I I e t I 1 e r a n 

i n d i v i d u c1 I \1 i 1 I l 1 a v e c1 f J v o u r a b 1 e J t t i t u c1 e t o  \·J a r d s a v i s u a I 

s e a r  c 11 t e s t  , c h  i - s q u a r e t e s t s  o f  i n d c p e n d  e n c  e \·J e r e  p e r  fo r rn e d 

vl i t h o t l l e r  i t e m s  a s  ' i n d e p e n d e n t ' v a r i a b l e s . T l 1 i s  a n a l y s i s  

s ll o u 1 d g i v e a n i n d i c a t i o n o f \:J h i c I i  c om  p a n i e s t o a p p r o a c ti f o r 

h e l p  i n  v a l i d a t i n g  t l 1 e  V i s u u l S e a r c ll T e s t . 

F o r t t1 e s J '.< e o f  b r G v i t y , b i v a r i a t e f r  � q u e n c y t a b I e s \1 i I I n o t b e  

p r o v i d e d  h e r e , b u t  \ /  i 1 1  b e  i n c l  u d e ci  i n  t li e  f i n a  I r e p o r t . I n  

a d d i t i o n ,  t h e  a n u l y s i s  o f  I t em  1 ( b u s i n e s s ty p e ) i n  b o t h  

q u e s t i o n n a i r e s \·t i 1 I b e o rn i t t e cl , c !1 i e f I ':/ b c c a u s e t i 1 e \·J i d e r a n g e 

o f c o rn p a n i e s s a u p I e d c a u s e s 1 o \·, e x p e c t e d f r  e q u e n c i e s i n rn a n y 

c a t e o o r i e s a n d t t1 U  s p r e v e n t s a m o  r e d o t a i 1 e d a n c1 I y s i s b e yo  n d 

d e s  c r i p t  i v e s t a t  i s t i c s • I t c ! il s n o t  r e p o r t e d  11 e r e  d i d n o t  s il o \·/ 

a n y s i g n i f i c a n t  r e l a t i o n s h i p s .  
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3 . 2 . 2  Personnel questionnaire (Appendix A) 

Item 3. How inspectors are obtained . 
Since categories in this item are not mutually exclusive, 
chi-square tests cannot be performed on the raw data. As the 
method of inspector recruitment could be an important factor 
( e s p e c i a 1 1 y i f p r o d u c t i o n - 1 i n e "' o r k e r s a r e u s e d ) , a rn e t h o d o f 
partitioning the data into meaningful groups had to be found. 
The groupings used in the analyses were as follows : 

Group PLO NLY : 

Group OFFSTR: 

companies using production line workers 
exclusively as a source of inspectors (35, 5 %) ;  
companies recruiting people 'off the street ' ,  
and which may also use other sources (40, 2 %) ;  

Group THE R EST : any company not in the above two groups, and 
where mostly fully trained quality control 
technicians or apprentices are used (24, 3%). 

A 3 x 3 chi-square analysis was not significant for a test for 
i n s p e c t o r s a s w e 1 1 a s pr o d u c t i o n - 1 i n e \·J O r k e r s • H ow e v e r , 
inspection of standardized deviates showed that, for a test for 
inspectors, group THE R EST was significantly different from the 
other two groups combined (X 2 = 4, 7 5 5; d f  = .  2; p = , 09 2 8) 
i n t h a t t h e y vi e r e 1 e s s i n f a v o u r o f s u c h a t e s t ( 4 9 , 3 J� v s 
63, 6 %) and were also more uncertain (30, 4% vs 2 8, 4%). For a 
t e s t f o r p r o d u c t i o n - 1 i n e w o r k e r s , t 11 e g r o u p P L O 1\J L Y w a s s i g n i f i -
cantly more in favour of a test compared to the other two 
groups combined ( 53, 8 %  vs 41, 7 % ;  X 2 = 5, 8 16 ;  df = 2; 
p = , 05 4 6). 

Item 4. Minimum  educational level. 
There is some indication that companies requ 1 r 1 ng a matric 
qualification or better are slightly less in favour of a test 
for inspectors (54, 0% vs 6 5, 4 %), and are also more uncertain 
(39, 1% vs 24, 7 % ;  X 2 

= 8, 5 ;  df = 4 ;  p = , 0749). 
No significant relationship was found in the case of a test for 
production-line workers. 
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I tem 5 .  Sources of information used when recruiting . 

D a t a we r e t r a n s f o r rn e d by c o u n t i n g t ti e n u m b e r o f d i f f e r e n t 

sources used when recruiting and using t his  as t he 

' independent ' variable. Com panies using t wo or fewer sources 

of information were less positive towards a tes t for ins pectors  

t 1 1  a n c om p a n i e s u s i n g t 11 r e e o r mo r e s o u r c e s ( 5 3 , 1 �t v s 6 4 , 0 �� ; 

X 2 = 17, 70 G ; df = G ;  p = , 0 07) . /\ similar pat tern was 

s 11 o \v n for a tes t for product i on - 1 i n e w orkers , but t h  i s di d not 

reach s tatis tical significance . 

I tem 8 .  U se of vision tes t s . 

Out of 3 0 2  accep table returns only 129 (4 2, 7% ) use  any form of 

vision te s ting . T his is  a surprisingly low percentage, but is  

possibly due to  non-res ponse by some com panies which encourage 

or subsidise vision tes t s, but do not adminis ter t l1em . 

Of t hose companies  w hicl1 use one or more vision tes t s  w hen 

recruiting new inspector s, 71, 3 %  were in favour of a tes t for 

ins pector s, \'J llereas only 5 5 , 2 % of t hose not using  vision tes t s  

were in favour (X 2 = G, 90 8 ; d f =  2 ;  p = , 0 316 ) .  The same 

result �as obtained for at titude s towards a t est for production

line workers (X 2 = 14, 2 3 9 ; df = 2 ;  p = , 0 0 08 ) . 

I tem s 10 to 14 . A t titudes towards se l ec tion . 

T h e s e i t e rn s \·/ e re i n c l u d e d t o g a u g e t h e e x t e n t to w 11 i c h 

res pondents believe t hat per s onnel selection is a cos t -ef fective 

enterprise . In t ti o s e cases v, 11 ere t he expected res ponse  was to 

agree wit h t he s tatement, more t han 9 0 %  of res pondent s res ponded 

fa v o u r a b l y • I t e rn s 1 2 a n d 1 3 , f o r v1 h i c ti t 11 e e x p e c t e d r e s p o n s e i s 

to disagree, elicited an ex pected res ponse rate of about 8 2 % . 

Chi- s quare test s of independence using tl 1ese two i tern s s howed 

t hat t here was a significant relationship bet ween belief in t he 

b e n e f i t s o f p e r s o n n e 1 s e l e c t i o n a n d a p o s i t i v e a t t i t u d e t o \'I a r d s 

a test for ins pectors only . 

( Item 12 : 

(Item 13 : 

X 2  = 10, 115 ; 

X 2 = 6, 4 01 ;  

df = 2 ;  

df = 2 ;  

11. 

p = , 0 0 6 4 . ) 

p = , 0 4 07 . ) 
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I tem 15 . Select i on problem . 
O f  those  report i ng a select i on problem - or w l10 were not sure i f  
they had a problem - 6 6 , 2% were i n  favour of a test  for the 
select i on of i nspectors , whereas 5 8 , 3% of those  report i ng no 
problem were i n  favour ( X2 = 5 , 23; df = 2; p = 0 , 0732). In 
the case of a test for product i on-l i ne workers , 5 5 , 8% of those 
report i ng a problem w ere i n  favour , wh i le 42 , G Z  of those  w i th no 
select i on problem were i n  favour (X2 = 9 , 479; d f  = 2; 
p = , 0087). 

I tem 17 . Tra i n i ng of v i sual scanni ng s k i ll s . 
O f  those who tra i n  scann i ng sk i lls , 70 , 6 % were i n  favour of a 
test for i nspectors w h i le 57 , 1 %  of those  who do not tra i n  these  
s k i lls  were i n  favour (X2 = 6 , 305; df  = 2; p = , 0427). In 
the case of a test for product i on-l i ne workers,  the proport i on 
i n  favour was 62 , 4 % and 40 , 1 %  respect i vely ( X2 

= 1 3 , 4 9; 
df = 2; p = , 00 1 2) 

I tem 18 . Tra i nee i nspectors who fa i l . 
Because of a problem w i th lov expected frequenc i es , categor i es 
were collapsed i nto a d i chotomy , v i z. , • no problem' = 4 %  or 
fewer dropouts;  'problem' = 5 %  or more. O f  those report i ng a 
tra i n i ng problem , 79, 6 %  w ere i n  favour of a te st  for i nspectors , 
wh i le only 57 , 9%  of those report i ng no problem vere i n  favour 
( X2 = G , 979; df = 1 ;  p � = , 0082). A s i m i lar trend was 
ev i dent for a te st for product i on-l i ne workers , but t l1 i s  d i d  not 
reach stat i s t i cal s i gn i f i cance. 

I tem 20 . Record i ng of i nspecto� performance . 
The record i ng of perforrnance data was not related to att i tude 
towards a test  for i n s pectors , but there was a marg i nal 
relat i ons t1 i p  w i th att i tude towards a test for product i on-l i ne 
\\f o r k er s , \'/ i t h t h o s e me a s u r i n g p e r f o r ma n c e be i n g rn o r e i n f a v o u r 
of a test  (X 2 = 4 , 6 1 2; df = 2; p = , 09 97). 
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3 . 2 . 3  Q ual i ty q ue stion naire (A p µ en n dix D) 

I tem 1 4 .  Feas i b i l i ty of automated in s pect i on . 

In s pection of the stan dar diz e d  devia tes  of a significant 3 x 3 

chi- s q uare test (but  with u nacceptably low expected freq uencies 

in some cells )  s howed tha t  com panies  reporting a high or 

moderate feasibility of automated in s pection were q ualitatively 

d i ff e r e n t i n t t1 e i r a t t i t u d e s c om p a r e d w i t 11 c o rn p a n i e s r e p o r t i n g 

n o l i k e 1 i i i  o o d o f a u t om a t e d i n s p e c ti o n . /\ 2 x 3 a n a l y s i s s h ow e d 

that 65 , 7% of companies  w here automated in s pection is feasible 

were in favou r of a test for in s pector s , w hereas only 52 , 8 % of 

the other s  were in favour (X 2 = 8 , 1 9 3;  df = 2; p = , 0 1 6 6 ) . 

A n  analysis  of att i tu des  toward s a test for prod uction-line 

w o r k e r s s t i  o \·J e d a s i rn i 1 a r pa t t e r n b u t d i d n o t re a c h s t a t i s t i c a 1 

sig nifican c e . 

I tem 1 5 .  Statu s of Q uality A s s urance . 

C om p a n i e s \·t 11 er e Q u a 1 i t y f\ s s u r a n c e ( Q A  ) ti a d 11 i g ti e r s ta t u s s h o \'I e d 

t t1 e g r e a t e s t d e g r e e o f s u p po r t ( G 1 , 1 �; ) c om p a red \·t i t h c om p a n i e s 

\·I here Q l\ ha d 1 o \v er stat u s ( 5 1 , 5 JC: ) • Corn pa n i e s v/ 1 1  ere Q A  ha d e q ua 1 

s tatu s s howed fairly good s u p port (6 0, 5%) , but also had the 

hig hes t proportion of ' don ' t  k now • res pon ses  (X 2 = 8 , 0 3 6; 

d f  = 4; p = , 090 3 ) .  No significant relation s hip was s how n for 

attitu des toward s a tes t  for p rod uction -line worker s . 

I tem 1 6 .  How i n s pector s are obtained . 

Res pon dents were divided into three grou p s  as in the per son nel 

q u es t i on n a i re • A n a 1 y s i s of t ti e s t a n d a r d i z e d d e v i a t e s o f a 3 x 3 

a n a 1 y s i s s t I o \'/ e d t h a t t f1 e g r o u p T H E f< E S T w a s q u a l i t a t i  v e 1 y 

d i ff ere n t to P L O f  l L Y a n d OF F ST H . T 11 i s v1 a s con fi r m  e d i n a 2 x 3 

c h i - s q u a r e a n a l y s i s w 11 i c 11 r e v e a 1 e d t ri a t T H E R E S T s h o H e d t ti e 

lowest  degree of s u pport for a te s t  for in s pectors (4 4 , 6 % vs  

6 1 , 9 J� ) , b u t t t i  e y a I s o s h o v, e d t t 1  e g re a t e s t n u mber of ' do n ' t 

k now • res pon se s (35 , 4 %  v s  2 2 , 2 Z )  (X 2 = 6 , 3 1 0; df  = 2; 

p = , 0 4 2 5 ) .  
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A s i m i lar result w as obta i ned i n  the analys i s  o f  att i tudes 
to wards a test for product i on-l i ne w orkers (X 2 = 4, 786 ; 
df = 2 ;  p = , 091) .  

Item 18 . So urces o f  i nform at i on used when recru i t i ng .  
A m arg i nally s i gn i f i cant relat i ons l1 i p w as obta i ned 
( X 2 = 4, 5 97; f = 2 ; p = , 1004), show i ng t l1 at G 0, 9 :0 o f  
c o m  p a n i e s u s i n g t h r e e o r r.1 o re s o u r c e s o f i n f o r In a t i o n i,, e r e i n 
favo ur o f  a test for i nspectors, whereas 50, 7% o f  comp an i es 
us i ng two or fewer sources o f  i nformat i on were i n  favo ur. 
N o  s i gn i f i cant relat i onsh i p was  obta i ned for a test for 
product i on-l i ne w orkers . 

Item 19 . Presence o f  an i nspector select i on problem . 
Of the compan i es rep ort i ng a select i on problein - or d i d not 
know i f  they had one - 77, 0% were i n  favo ur of a test for 
i nspectors, whereas  5 2, 6%  of com p an i es w i th no problem were i n  
f avo ur (X 2 = 1 1, 37 1; df = 2 ;  p = , 00 3 4). H o wever, the 
latter were more uncerta i n  i n  terms o f  the i r  ' don 't know ' 
resp onses (2 0, 4% vs 13, 1%). The same result w as  obta i ned w i th 
respect to a test for product i on-l i ne w orkers (X 2 = G, 30 ;  
df  = 2 ;  p = , 03 2 1). 

Items 2 2  to 26 . Att i tudes tow ards select i on .  
O v e nJ lie 1 m i n g s u p p o r t f o r � h e n e e d f o r p e r s o n n e 1 s e 1 e c t i o n \·J a s 
obta i ned (over 9 1%), except for tw o i tems ( i tems 2 4  and 2 5) for 
wh i ch a negat i ve resp onse i s  ap pro pr i ate (over 8 1% i n  favo ur). 
Cross i ng these two i tems w i t l1 att i tudes tow ards a task relevant 
test d i d  not reveal any stat i st i cally s i gn i f i cant relat i onsh i ps 
exce pt for i te@ 2 5  and att i tu de tow ard a test for i nspectors 

(X 2 = 7, 6 14 ;  df = 2; p = 0, 02 2 2) .  

Item 2 7 . Records o f  w ork performance . 
Seventy per cent o f  com p an i es us i ng two or m ore measures o f  
i nspector perform ance were i n  favo ur o f  a test for i nspectors, 
whereas only 5 2, 9 %  o f  com p an i es ta k i ng no measures o f  perform
ance were i n  favo ur (X 2 = 10, 184;  df = 4; p = , 0 374). 
Com p an i es ta k i ng no measures were also more uncerta i n  (3 2, 2 5t 
vs. 2 4, 0%). The same resu lt w as  obta i ned for att i tudes tow ards 

a test for product i on-l i ne w orkers. 
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I tem 28 . Possibility of covert inspector eva l uation .  
o f  t 11 e c o  ni p an i es \·/ i 1 l i n g to i n s e r  t de fect i v e i t ems i n to the 
p r o d u c t i o n -l i n e { o r a n s we r i n g ' d o n ' t k n o \·/ ' ) , G 3 , 2 ;� \'I e r e i n 
favour of a test for i nspectors,  H llerea s G 3, U �t of compan i es not 
i n  favour of do i ng th i s  were in fa vour of  a test  (X2 = 4, 902 ;  
d f = 2 ; p = , o G 6 2 ) • 1J o s i g n i f i c a n t r e 1 a t i o n s 11 i p \v a s o b t a i n e d 

with respect to a test for product i on-line workers . 

I tem 3 1 . I nspection problems . 
Of com p an i es report i ng one or more i nspect i on problem, 6 9, 3% 
were i n  favour of a test for i nspectors cornpared w i th 53, 4% o f  
companies not repor ting any i nspect i on problems (X 2 = 7, 35 6 ;  
d f = 2 ; p = , O 2 5 3 ) • T h i s t r e n d \'J a s e x p r e s s e d e v e n mo  r e 
s t r o n g I y i n t 11 e c a s e o f a t G s t f o r p r o d u c t i o n - I i n e \'J o r k e r s 
( G 9, 3 Z  vs 4 3 , DZ ;  X 2  = 17, 2 7 5; df = 2 ;  p = , 0002) .  

I tem 32 . Main causes of inspection problems . 
U 11 i 1 c t l l i s re port 11 a s f o c u s s e d o n s e 1 e c t i on t e s t i n g a s a rn ea n s 
for i mprov i n g i ns pector perform a nce, i t  s hould not be forgotten 
that env i ronmental, organ i sat i onal and tra i n i ng factors are 
probably just as i mportant i n  tl1 eir ef fects . /\n attempt to 
assess t 11 i s \'I as rn ad  e by  ask i n g qua 1 i t y n1 u nag er s to rank 1 0 

f a c t o r s \·J h i c ti rn a y c o n t r i b u t e tow a r d s i n s p e c t o r p r o b 1 e r.i s • 

The 10 facto rs, i n  decreas i ng order of i m portance, are : 

fl i g t1 Ho r k r a t e 
D i ff i cult j ud g ement s 
Pressure to i gnore marg i nal d efects 
Vague/compl i cated qual i ty stand ards 
Insuff i c i ent sk i lls tra i ning 

Ignorance of qual i t y standards 
Lack of mot i vat i on 
Poor H a r k  env i ronment 
Personnel select i on problems 
P ersonal problems 

15 . 

i · I E /\ f-J 
R f\ U l( I fJ G 

3, 8 1  
3 , 3 4  
3 , 9 G 

4, 61 
4, 7 6  
4, 8 1  
4, 8 7  
5 , 5 0 

5, 8 2  
G, 29 

ST A f l D A ir n  
D E V I /\TION 

2, 6 8  
2 , 5 0 

2 , G G 

2, 7 1  
2 , 4 6 

2, 85 
2, 7 5  
2, 9 7  
2, 4 7  
2, 9 9  



H l 1i 1 e mo s t q u a 1 i t y ma n a g er s r a n k s e 1 e c t i o n p r o b 1 em s a s re 1 a t i v e 1 y 
unim portant, it is encouraging to note that high work rate is 
regarded as the most important factor , as the Visua l Se arch Test 
measures visua l scanning speed direct l y .  The use of d ynamic 
visua l acuity as a se l ection test is a l so suggested by  this 
resu l t. 

3 . 3  CHAID ana l ysis of questionnaire responses 

In the ana l ysis of the re l ationships between various 
'independent • varia b les (to be described in fu l l  in the fina l 
report) , it beca me ob vious that there exists a complex pattern 
of interaction between v aria b les which is not we l l  describe d by  
simp l e  bivariate frequency ana l ysis. In order to provide 
gre ater c l arity , an automatic interaction detection ana l ysis 
( C I I AID) was performed . 

The resu l ts of this ana l ysis revea l that ,  for the personne l 
questionnaire ( Figures 2 and 3) , the teaching of visua l 
scanning ski l l s  is the sing l e  most important factor associated 
with a positive attitude tow ards a test for both inspectors and 
product i on - 1 i n e workers • F o 1 1 o ,,, i n g t 11 i s , t 11 e keep i n g of \'/or k 
records of inspectors was associated with a high degree of 
interest in a test for inspectors. L ast l y ,  companies using 
e i the r very few , or v er Y., m any , sources of i n for ra at  i on \·/hen 
recruiting were least l ike l y to fa vour a test for inspectors. 
This is probab l y  because they are either not rea l l y  concerned 
a bout inspector se l ection , or have a very e l a borate se l ection 
procedure with which they are reasona b l y  satisfied . 

One surprising finding is that training prob l ems did not re l ate 
to attitudes towards a test despite the high significance 
obtained in the simp l e  chi-square test reported ear l ier. This 
ma y be because of corre l ation (confounding) with other 
variab l es in tile simp l e  ana l y sis. 
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The picture for t ile quality que stionnaire (Figures 4 and 5) . is  
more complicated . With re s pect to a te st  for ins p ectors,  the 
most important f actor i s  the p erce ption of a s e l ection problem, 
\·J 11 i 1 e for a t e s t f o r pr o d u c t i o n - 1 i n e \ 1  o r k er s i t i s t I 1 e p r e s e n c e 
of an ins p ection problem which is a s sociated with a positive 
a t t i t u d e to \'/ a r d s a t e s t • F o r b o t 11 u s e s o f a t e s t , t h e w i 1 1 i n g -
n es  s to u s e defect i v e i t e h1 s to ch e c I� on the p er for r:i a n c e of 
ins p ectors is a s sociated with a positive attitude . This  is  an  
encouraging finding a s  this method is  the only accurate v ay of  
rn e a s u r i n g i n s p e c to r p e r f o r ma n c e , a n d t 11 u s t 11 e s e c o rn p J n i e s c o u 1 d 
be u s e f u 1 i n the v a 1 i d at i on of t 11 e V i s u a 1 Se arc i1 T e st  ( V S  T ) • 

It is intere sting that the f e a sibility of automated ins p ection 
i s a s  soc i ate d \·Ji t ii a gre ater d egre e  of i n t ere st i n a te st. 
Although this may sup erficially a p p e ar to be p aradoxical, it is 
probably due to the production of lar9 � volumes of relatively 
simple ite m s  in the s e  comp anie s .  Since hum an ins p ectors a re 
inaccurate under such conditions,  quality m anagers are 
e x pre s sing the hop e  that increas ed vis ual scanning s p e ed in 
ins pectors will im prove the e f f ectivene s s  of ins p ection. 

Another intere sting finding in the quality questionnaire is  
t h a t , f or c om p a n i e s �·1 i t 1 1  a n i n s p e c t i o n p r o b 1 e rn a n d H h i c ll 
recruit ins p ectors from their oHn production line s,  there is a 
very large d e gree of sup port for the us e of a test  for the 
s election of production-line work ers . 

4 • D I S C U S S  I O  l'·J MJ D C O  !'J C L U  S I  O 1 -l S 

T ll i s s u r v e y h a s s h o v, n t h a t t i1 e r e i s a 11 i g h de g r e e of i n t e r e s t 
in a te st  of visual scanning ef ficiency for the s election of 
industrial ins pectors and, to a le s s er extent, production-line 
work ers . This finding must, however, be viewed in the light of 
the rather moderate res pons e  rate of 20 �t .  It is not pos sib l e 
to s ay vhether thos e who did not return their questionnaire s 
are a g ainst the us e of a test  or are neutral in attitud e; 
however, one can, on the ba sis  of the attitude s gle aned from 
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i nterv i e ws and fro� th i s  study, hypothes i z e that a s i zeable 
proport i on of  these compan i es probably make use o f  product i on
l i ne w ork ers when obta i n i ng new i nspectors. 

Interest i n  a test of v i sual scann i ng eff i c i ency var i es i n  a 
I o g i c a 1 w a y \'I i t h o t h e r v a r i a b 1 e s s o t h a t i t i s p o s s i b I e t o 
d et e rm i n e H h i c 11 c om  p a n i e s a r e I i k e 1 y t o em p 1 o y t h e t e s t i n 
the i r  select i on procedures. Personnel managers who reported 
that the i r  i nspectors are taught v i sual scann i ng sk i lls are 
very l i k ely to be i nterested i n  a test. The use o f  one or more 
v i s i on tests i s  also strongly assoc i ated w i th an i nterest i n  a 
t e s t ( a 1 t h o u g h t h i s f a c t or d o e s n o t e m  e r g e f r o 1:1 t h e C I I  id D 
a n a 1 y s i s , p o  s s i b 1 y b e  c a u s e i t c o r r e 1 a t e s \'I i t t1 t h e t r a i n i n g o f 
v i sual scann i ng sk i l ls). 

Of those compan i es wh i ch do not tra i n  v i sual scann i ng sk i lls, 
t h e k c e p i n g o f \'I o r k p e r f o r ma n c e r e c o r d s i s a s s o c i a t e d v1 i t I 1 a 
11 i g 11 d e g r e e o f i n t e re s t i n a t e s t • I t i s p o s s i L> 1 e t h a t 
c o rn p a n i e s \'/ I 1 i c h k e e p r e c or d s a re m o  r e s e n s i t i v e to \'/ a r d s t h e 
p r o b 1 e in s \·J il i c 11 i n s p e c to r s c a n e x  p e r i e n c e , o r a 1 t e r n a t i v e 1 y a r e 
more perfo rmance or iented. 

C om p a n i e s i·1 i t h a c om  p r e h e n s i v e s e 1 e c t i o n pr o c e d u r e a r e r:i o r e 
l i k ely to be i nterested i n  a te st o f  v i sual search e ff i c iency 
t h a n c o mp a n i e s h' i t h a s i_.m p 1 e a p p r o a c h t o s e 1 e c t i o n • T h e C Hi\ I D 
an a I y s i s s 11 o \·/ s , ho \'! ever, that some co rn pan i es v, i1 i ch do not tr a i n 
v i sual scann i ng and do not k e ep i nspector records , b ut \'/l1 i c l1 
nevertheless !lave a com prehens i ve select i on procedure, are less 
l i k ely to  be i nte rested · i n a test. 

i\l t t1 0 u g 11 n o t e v i d e n t i n t 11 e C 1 1 1\ I D u n a 1 y s i s , t 11 e p r e s e n c e o f a 

select i on or tra i n i ng problem i s  assoc i ated w i th un i ncreased 
i nterest i n  a test amongst personnel managers. 

The i nterest i n  a test o f  v i su al scann i ng G ff i c i ency by q ual i ty 
m a  n a g e r s v: a s s t r o n g I y i 11 f 1 u e n c e d by t 11 e i r p e r c e p t i o 11 o f a s e 1 e c -
t i  on prob 1 e 1 1 1 . If i n  add i t  i on these managers v1 ere \·/ i 1 1  i n g to 
use covert ri'1 e a s ures to evaluate i nsp ector performance,  tl1 en -the 
level o f  i nterest in  a test rose to an i mpress i ve level of 97�;. 
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For those qua l ity m anagers not reporting an inspector se l ection 
prob l em, the feasibi l ity of introducing automated inspection is 
strong l y  associated with interest in a test for both inspectors 
a nd production- l ine workers. 11ovever, this shou l d  be inter
preted with caution as  it is possib l e  that qua l ity rn anagers are 
hopefu l that inspection prob l ems can be so l ved by better 
se l ection a l one, whereas  high vo l ume production m a y  in many 
cases w arrant automated inspection due to the inherent 
l imitations of the human inspector under these conditions. 

In order to test the finding of the CHAID a na l ysis that the 
tr a i n i n g o f v i s u a 1 s c a n n i n g s k i 1 1 s i s t1 i g 11 1 y p r e d i c t i v e o f a n 
interest in a test of visua l scanning efficiency, 12 companies 
which reported that  they trained visua l scanning ski l l s  were 
contacted by telephone and \'/ere askef ( 1) if t il ey \'/ou l d  a l  l oH 
the NIP R to test their inspectors using the V ST; (2) if we 
cou l d  visit their factories to discuss v a l idation of the V S T, 
a n d ( 3 ) i f t 11 e y \I o u 1 d u s e the V ST i f i t \'/er e v a 1 i d a t e ct • On 1 y 
one cornpany H as not at  a l l interested, whi l e  eight g a ve 
unqua l ified approv a l to our testing their inspectors. Ten 
companies said they were interested in discussing v a l idation 
with us. Four companies were interested in immediate use o f  
the test, six wou l d  use it i f  it were prov ed v a l id, vhi l e  on l y  
one wou l d  not use the test because they were satisfied with the 
recruitment of inspectors from production- l ine sta ff. 

In the light of these resu l ts tile researchers are of the 
opinion that v a l idation of the V ST in a number of different 
i nspection environments shou l d  be carried out. The usefu l ness 
of the V ST in the context of production as we l l as inspection 
sh o u 1 d be deter rn i n e d • The res u 1 ts of th i s s u r v ey s 11 o u 1 d be 
pub l ished in order to foster interest in the test. 
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APPEN D I X  A 

INSl?lClU< �CE AND 'mAil'ITOO (JJESTIC&� 
(Personnel ) 

To simplify this questionnaire, people who inspect, check , 
test or sort itans on the basis of quality will be referred 
to collectively as ' inspectors ' .  

Please mark ooe or rrore blocks where applicable. 

1 What is the major rosiness of your canpany? 

Chemical 
Electrical 
Food 
Leather 
Metallurgical 
�tal-working 
futor 
Phannaceutical 
Textiles 
Clothing 
Printing and p.lblishing 
Other (please specify) :  

2 Ix:>es your canpany enploy people who inspect , check, test 
or sort items on the basis of quality? 

yes I no 

3 How do you usually obtain new ' inspectors ' ?  
( You may mark more than one . ) 

not applicable 
use production-line workers and train them 
use production-line workers without training 
recruit them ' off the street ' and train them 
recruit them ' off the street ' without training 
recruit fully-trained ' inspectors ' 
other (please specify ) :  

4 What is the minimum educational level for new ' inspectors ' ?  

not applicable 
Std 2 or lower 
Std 4 
Std 6 
Std 8 
Matric 
Post-matric 

office use 



5 Which of the follCMing sources of infonnation do you use when 
obtaining new ' inspectors ' ?  (You may mark rrore than one. )  

not apelicable 
production-line :p:gfonnance record 
interviews 
reference checks 
supervisor ratings 
aptitude tests 
vision tests 
length of service 
academic record 
health record 
other (please specify ) : 

6 Which of the following aptitude tests/test batteries do you use 
when obtaining new ' inspectors ' OR production-line workers? 
(You may mark rrore than one. )  

-

aptitude tests mt used 
High Level Battery 
Intennediate Battery 
Nonna! Battery 
Sp:>t-the-Error 
�hanical Canprehension (NIPR) 
�hanical Insight (HSRC) 
Classification Test Battery 
FST/FSTA/FCT 
Continuous Symool Olecking 
NIPR Blox Test 
2- or 3-D Spatial Perception 
OTIS ( ISaJR) or srro (SATS ) 
Personality tests 
other ( please specify ) : 

7 Are you satisfied with the perfonnance of these tests? 

I yes I no I don ' t  know I oot applicable I 

8 Which of the following vision tests do you use when 
obtaining new ' inspectors ' OR production-line workers? 
(You may mark rrore than one. )  

vision tests mt used 
visual acuity 
stereopsis (depth perception) 
µ10rias (muscle oolance) 
oolour vision 
visual fields 
other (please specify) :  

office use 



9 Would a more task-relevant aptitude test such as a test 
of visual search efficiency be useful for the selection of : 

(a )  ' inspectors ' ?  ___ y_e_s ____ no __ �l _d_o_n_'�t_know _____ l 
(b )  production-line workers? _y_e_s __ no ___ l_d_o_n_' t_kn_ow __ l 

The following statements reflect various opinions about the 
role of personnel selection in recruitment and training. Please 
indicate whether you agree or disagree with each statement . 

1 0  Personnel selection is necessary so that production/ ' inspection' 
staff are obtained who have the p;>tential to work at an 
acceptible level . · ' I agree I disagree 

1 1  Suitable methcxls of selection should be anployed to ensure 
that the costs of training production/ ' inspection ' staff 
are kept to a minimum. I agree disagree 

1 2  Lc:Mer staff turnover cannot recover the costs of -----�----
selection testing. I agree I disagree 

1 3  Gcx:rl production-line perfonnance is a sufficient criterion 
for the selection of new ' inspectors ' • I agree I disagree 

1 4  Specialised selection tests can reveal skills which are 
important to ' inspection' tasks . agree disagree 

1 5  Ix> you feel that you have a selection problem 
with special reference to your ' inspectors ' ?  

yes : no : don ' t  know I not apPlicable 

1 6  Describe the nature of any selection problems you may have 
with ' inspection ' staff . 

1 7  In your ' inspector ' training programne are any systematic 
visual scanning or searching techniques taught? 

yes I no : not applicable 

office use 



1 8  Estimate the percentage of trainee ' inspectors ' who drop out of 
or fail the training progranme. 

not applicable 
1 %  or less 
2% - 4% 
5% - 9% 

1 0% - 1 9% 
20% - 39% 
40% or IOC>re 

1 9  Describe briefly the main reason/s for these dropouts/failures. 

20 What do your records of the \«>rk performance of ' inspectors ' 
consist of? (You may mark m::>re than one. ) 

wrfonnance records mt kept 
inspector' errors (per oour, day, etc . ) 

supervisor ratings 
other (please specify ) : 

21 You possibly employ ' inspectors ' of both sexes and fran different 
ethnic groups . Rank than in tenns of the mmtber in each sex/ 
ethnic group category. ( 1 =greatest number, 2=next greatest , etc . ) 

l rank 
White males 
White females 
Black males 
Black females 
Coloured males 
Coloured females 
Asian males 
Asian females 

Thank you very nruch for your co-operation. 

If you have oo objection to revealing your name and feel that 
further oontact with the NIPR could be beneficial , please write 
your name, title and telephone number on the answer sheet. 

The .. results of this questionnaire are strictly confidential 
and will not be divulged to anyone outside the NIPR. 

Please retum this questionnaire to the NIPR within one month 
 

 



APPENDIX B 

INSPECltR SELECI'IOO' AND mAINDli (:UESTIOONAIRE 
(Quality/Prcrluction) 

'lb simplify this questionnaire , people who inspect , check , 
test or sort items on the basis of quality will be referred 
to collectively as ' inspectors ' .  

Please mark one or rrore blocks where applicable . 

1 What is the major business of your canpany? 

Chemical 
Electrical 
Fax1 
Leather 
Matallurgical 
Matal-working 
M:>tor 
Phannaceutical 
Textiles 
Clothing 
Printing and publishing 
Other ( please specify ) :  

2 On a cost basis , what proportion of your prcx:luct/s is manufactured 
in South Africa? 

0% - 20% 
21 % 40% 
41 % - 60% 
61 % - 80% 
81 % - 1 00% 

3 [X) you predaninantly supply items to other cx:mpanies 
for further processing or do you supply to the end-user? 

I supply to other cxrnpanies l 
I supply to the end-user I 

4 [X)es your canpany employ people who inspect , check, test 
or sort items on the basis of quality? 

l yes l no 

5 Estimate how many ' inspectors ' you have in your cx:rnpany. 

not applicable 
1 4 
5 - 9 

1 0  - 1 9  
20 - 49 

I 50 - 99 
1 1  00 or rrore 
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6 To whom dOE.s the high2st rc.nkin] Q..1.:1lity Assurance Officer report? 
(Give the title within th2 C011._t:Uny ) • 

7 Is checking for defects th-3 resr�11sibili ty of 
production-line workers? 

not at all 
to sorr.a extent 
to a larq2 P..xtent 
exclusively 

8 Does your canpany have an annual progro.mne of quality improvem::nt? 

yes I no I don ' t kno· .. · 1  I 

The following questions rruy require different answers according 
to whether incaning insp2ction, in-process inspection or final 
inspection is practised. Please mark blocks with a ' y '  if the 
answer is ' yes ' , ' n '  if ' no ' , and ' n/a ' if ' not applicable ' .  

9 Is quality checking done 
by auto11ated equipment? 

1 0  Do you do 1 00% inspection? 

1 1  Do you do inspection 
by sampling? 

1 2  Do any ' inspectors ' use visual 
inspection only? ( i .e . , not using 
micrometers or other measuring 
instnunents )  

1 3  Do any ' inspectors ' check iteins by 
means of a measuring instrument only? 

l incoming l in-proccss l final l 

1 4  Will fully autanated quality inspection by means of ' intelligent ' 
niachines/robots � feasible within your company ' s  operations? 

to a large extent 
to a small extent 
not at all 

1 5  What status does Quality Assurance/Quality Control have in 
your company canpared with Marketing , Finance or Prcx:luction? 

QA/C!2 has higher status 
QA/('12 has equal status 
QA/OC has lower status 
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1 6  How do you usually obtain new ' inspectors ' ?  
( You may ma.rk rrore than one . ) 

not aPPlicable I 
use pi;-cx.1uction-line workers and train them I 
use production-line workers without training I 
recruit tlmn ' off the street ' and train them , I 
recruit than ' off tl1e street ' without traini!!:L_I _I 
recruit fully-trained ' inspectors ' I I 
other (please specify ) : I I 

..:------------------·------ I 

1 7  Haw long , on average , does an individual first have to work on 
tl1e production-line before he is consid�red eligible to becane 
an ' inspector ' ?  

not applicable 
5 rronths or less 
6 - 1 1  rronths 
1 - 2 years 
3 - 5 years 
6 - 9 years 
1 0  years or rrore 

1 8  Which of the following sources of information do you use when 
obtaining new ' inspectors ' ?  (You may mark more than one . ) 

not apPlicable 
prcx:luction-line perfonnance record 
interviews 
reference checks 
supervisor ratinqs 
aptitude tests 
vision tests 
length of service 
academic record 
health record 
other ( please specify ) :  

1 9  Do you feel that you have a selection problem 
with special reference to your ' inspectors ' ?  

yes I no I don ' t  know I rot applicable 

20 Describe the nature of any selection problems you may have 
with ' inspection ' staff . 
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21 Would a more task-relevant aptitude test such as a test 
of visual search efficiency be useful for the selection of : 

( a ) ' inspectors ' ?  ___ y_e_s ___ no ____ l _do�n�'_t_kn_aw_�I 
( b )  production-line workers? ___ .._y_e_s ____ no ____ l _d_o_n_'_t_kn_CM_�I 

The following statements reflect various opinions about the 
role of personnel selection in recruibnent and training . Please 
indicate whether you agree or disagree with each statement. 

22 Personnel selection is necessary so that production/ ' inspection' 
staff are obtained who have the potential to work at 

----------

an acceptible level .  I agree I disagree 

23 Suitable methods of selection should be anployed to ensure 
that the costs of training production/ ' ins.e::---ction ' staff 
are kept to a minimum. I agree I disagree 

24 LcMer staff turnover cannot recover the oo_s_t_s_o_f ______ _ 
selection testing. l agree disagree 

25 Good production-line performance is a sufficient criterion 
for the selection of new ' inspectors ' .  I agree I disagree 

26 Specialised selection tests can reveal skills which are 
important to ' inspection ' tasks . agree disagree 

27 What do your records of the work perfonnance of 
' inspectors ' consist of? (You may mark more than one . ) 

not applicable 
perfonnance records not kept 
' inspector ' errors ( per hour, day, etc. ) 
supervisor ratings 
other (please specify ) : 

28 Would it be feasible to insert known defective items into 
your production-lines to evaluate ' inspector ' errors? 

yes I no I don 1 t know : not applicable 

29 Do you have any fonnal procedures for investigating the 
cause of poor �rfonnance of an ' inspector ' ?  

yes I no I don ' t  know I not applicable 

30 Estimate the maximum number of items viewed by 
an ' inspector ' per hour . 

not applicable 
1 4  

1 5 - 29 
30 59 
60 - 1 1 9  

1 20 239 
240 47 9 

480 or rrore 
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31 Describe any 1 inspection 1 problems you may have. 

32 What have you found to be the main causes of 1 inspection ' 
problems in your organisation? (Rank fran 1 = most important 
to 1 0  = least important ) .  

work environment ( noise, lighting, etc . ) 
high work rate 
difficult jud.qements required 
ignorance of required quality standards 
vague or ccrnplicated quality standards 
personnel selection problans 
insufficient inspection skills training 
lack of motivation 
pressure to ignore ' marginal ' defects 
personal problems 

l rank 

33 You possibly employ ' inspectors ' of both sexes and from different 
ethnic groups . Rank them in tenns of the numt>er in each sex/ 
ethnic group category. ( 1 =greatest number , 2=next greatest , etc . ) 

rank l 
White males 
White fema.les 
Black males 
Black females 
Coloured males 
Coloured fema.les 
Asian males 
Asian females 

Thank you very much for your co-operation. 

If you have no obj ection to revealing your name and feGl that 
further contact with the NIPR could be beneficial , please write 
your name , title and telephone number on the answer sheet . 

The results of this questionnaire are strictly confidGntia l  
and will not be divulged to anyone outside the NIPR . 

Please return this questionnaire to the NIPR within one month 
using the envelope provided . 
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