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A B S T R A C T  

C e n s u s  Quali ty Management  (CQM) is a 
process still being defined at the U.S. Bureau • 
of the Census.  CQM incorporates many  of the 
f u n d a m e n t a l s  of t h e  To ta l  Q u a l i t y  
Management  (TQM) environment,  and adopts  
m a n y  of t h e  s p e c i f i c  t e c h n i q u e s  
recommended by J. M. J u r a n .  Before the the 
Census  Bureau began implementing CQM, the 
i s suance  of group awards  was  carried out at 
one of the  decenn ia l  c e n s u s  p roces s ing  
offices. Coders from these  offices were later 
asked to complete a Coder Att i tude Survey 
q u e s t i o n n a i r e  des igned  to m e a s u r e  the i r  
a t t i t udes  and  opinions  towards  the i r  job. 
This pape r  ana lyzes  da ta  from the Coder 
Attitude Survey to see if we can determine the 
effect g roup  a w a r d s  h a d  on the coders '  
at t i tudes.  We also d iscuss  what  implications 
this has  for planning the 2000 Census  quality 
a s surance  program. 

1. INTRODUCTION 

Quality a s s u r a n c e  of data  processing for 
the  1990 D e c e n n i a l  C e n s u s  i n c l u d e d  
awarding groups  of people working as coding 
uni t s  on the Indus t ry  and  Occupat ion (I&O) 
coding operation. Thus ,  at the Kansas  City 
Processing Office (KCPO) where I&O coding 
was conducted,  groups  instead of individuals 
were awarded  based  on the work quali ty of 
the group. 

We compared this  group awards  system to 
two s i t es  (Char lo t te  a n d  Jeffersonvi l le)  
per forming  the  Place of Bir th /Migra t ion  
/Place of Work (POB/Mig/POW) Coding where 
no group awards system was being used. 

Both coding operat ions  began in the fall 
of 1990 and continued into the spring of 1991. 
Respondent  entries for the sample (long form) 
1990 Decennial  C e n s u s  ques t ionna i res  had  
been  keyed into c o m p u t e r  files for use  in 
a u t o m a t e d  coding. The coders t h e n  coded 
those responses  tha t  were not computer  coded 
because  they either did not ma t ch  reference 
files or m a t c h e d  wi th  a low level of 
confidence. 

For the Indus t ry  and  Occupat ion  coding 
operat ion,  m a n a g e r s  awarded  m e r c h a n d i s e  

to groups  (coding units) of coders performing 
well above the opera t ional  average for the 
previous four week period. Each coder was  
ass igned to a coding uni t  with a lead clerk 
and a supervisor.  A coding uni t  consisted of 
about 45 to 60 coders. For the POB/Mig/POW 
coding operat ion,  where  no awards  of any 
type were granted,  a coding uni t  consis ted of 
about 20 coders. 

Awards were presented to the outs tanding  
quality and product ion coding uni t  member s  
at the end of each four week period beginning 
February  4. In addition, since there was  a 
large bui ldup of staff in the early part  of 1991, 
it was  decided t h a t  an  addi t iona l  award  
would be given for the mos t  improved unit.  
Since a coding uni t  generally consis ted of a 
group of coders  tha t  went  th rough  t ra ining 
together ,  the re  was  a large va r ia t ion  of 
experience between coding units.  

We d i s t r i b u t e d  the  q u e s t i o n n a i r e  to 
coders for several reasons.  First, we wanted  
to get the coders  viewpoint  on how they  
perceived the operation. Previously, the only 
input  we had  regarding the progress  of an  
ope ra t ion  came  from h e a d q u a r t e r s  s taf f  
observations and on-site managers .  Second, 
we wanted  to know how the coders viewed the 
group awards.  Did they feel tha t  the awards  
instilled a sense  of "family" or "team"? Was 
there  a shar ing  of ~ideas for be t ter  ways  of 
doing th ings?  Along with the da ta  used  to 
determine the group awards,  it was  also a way 
t h a t  we could m e a s u r e  the  effect of the  
awards.  Third, along with quality circles, the 
ques t ionna i r e  allowed the coders  to have 
input  into the process. 

2. THE QUF~TIONNAIRE 

The quest ionnaire  tha t  was  adminis tered 
to each coder consisted of 16 questions.  The 
first ten dealt with a t t i tudes  toward their  job 
and the last  six obta ined demographic  and 
job character is t ics .  The a t t i tude  ques t ions  
a t tempted  to obtain the coders viewpoint on 
such  topics as  job sat isfact ion,  affinity for 
the type of work they were doing, recognition 
for  t h e i r  w o r k  (bo th  q u a l i t y  a n d  
product ivi ty) ,  f a i rne s s  in how they  were 
t reated,  the superv is ion  they received, and 
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o the r  a r e a s  of in te res t .  These  q u e s t i o n s  
asked  for r e sponses  ranging from 1 (disagree 
s trongly or extremely dissatisfied) to 7 (agree 
s t r ong ly  or e x t r e m e l y  sa t is f ied)  so t h a t  
higher  n u m b e r e d  responses  suggested a more 
pos i t ive  a t t i t u d e  I The o the r  q u e s t i o n s  
obta ined  informat ion  on age, sex, length  of 
t ime working on both  the  C e n s u s  and  their  
specific coding operation,  shift (day or night), 
and  date of complet ion of the quest ionnaire .  

There were 4 award  periods ranging from 
J a n u a r y  t h r o u g h  April  1991. The coder  
a t t i tude ques t ionna i res  were adminis te red  to 
the  c o d e r s  a b o u t  once  a m o n t h  at  the  
midpoint  of each award  period. In this  way, 
we could a t tempt  to m e a s u r e  at t i tude changes  
of the  code r s ,  w h i c h  we viewed as  an  
impor tan t  m e a s u r e  of success  of the awards  
p rogram.  

3. SURVEY RF_~ULTS 

D a t a  f rom 2 3 2 9  q u e s t i o n n a i r e s  were  
keyed  into a c o m p u t e r  file and  u s e d  in 
analyzing the responses .  Coders  in Kansas  
Ci ty  c o m p l e t e d  1448  (62.2%) of t h e  
q u e s t i o n n a i r e s ,  whi le  C h a r l o t t e  c o d e r s  
comple t ed  603 (25.9%) a n d  Jef fersonvi l le  
coders completed 278 (11.9%). As ment ioned  
in section 2 above, each coder completed up to 
4 quest ionnaires ,  one for each award period. 

We looked at the  s u m  of the  n u m b e r e d  
r e sponses  in ques t ions  1 t h r o u g h  10 as an  
indicator  or score of a given coder 's  at t i tude.  
These 'a t t i tude scores '  were analyzed to look 
for s ign i f i can t  d i f fe rences  w i th in  v a r i o u s  
categories.  Data  from all 3 sites were looked 
at as  a whole as well as  separa te ly  for each 
site, par t icu la r ly  the Kansas  City site where  
the group awards  sys t em was  inst i tuted.  In 
Kansas  City, we try to de termine  wha t  effect 
group awards  had  on the coders' atti tudes. 

The boxplo ts  in Figure  1 c o m p a r e  the  
at t i tude scores of coders  from the 3 sites. See 
Vel leman and  Hoaglin (1981) for a complete  
d i scuss ion  of boxplots  and  the derivat ion of 
the s h a d e d  confidence intervals.  A cu r so ry  
view of the  d a t a  r e v e a l s  an  a p p a r e n t  
difference in a t t i tude  score among the sites. 
A one-way ana lys i s  of var iance  (AOV) on the 
da ta  leads  us  to reject  the  nul l  hypo thes i s  
tha t  all 3 si tes have the same  m e a n  a t t i tude  
score, confirming our  suspicion.  
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Interestingly,  the Kansas  City site, where  
the  g roup  a w a r d s  p r o g r a m  w a s  ins t i tu ted ,  
s t a n d s  out  in Figure 1 as  having  the lowest 
m e d i a n  a t t i t ude  score.  Before conc lud ing  
that  group awards  had  a negative effect on the 
a t t i tude of coders,  we m u s t  take  into account  
t h a t  K a n s a s  City c o d e r s  w o r k e d  on I&O 
c o d i n g -  a more  d e m a n d i n g  opera t ion  t h a n  
the P O B / M i g / P O W  coding conduc ted  at the  
o ther  sites. O the r  confounding  factors  also 
m a y  p l a y  a role ,  s u c h  as  d i f f e r e n t  
m a n a g e m e n t  and  economic c l imates  at each 
of the  si tes,  a n d  the  h i r ing  of coders  as  
t e m p o r a r y  employees  in K a n s a s  City and  
Char lo t te ,  v e r s u s  p e r m a n e n t  employees  in 
Je f fe r sonvi l l e .  

We now analyze  the  a t t i t ude  scores  by 
d e m o g r a p h i c  a n d  job  c h a r a c t e r i s t i c s  to 
d e t e r m i n e  a n y  s ign i f i can t  d i f f e rences  in 
a t t i t ude  score  for the  v a r i o u s  s u b g r o u p s  
within each character is t ic .  

The boxp lo t s  in F i g u r e s  2 t h r o u g h  6 
compare  the  va r ious  s u b g r o u p s  wi th in  the  
categories of sex, age, length of t ime working 
on both the C e n s u s  and  the i r  specific coding 
operat ion,  and  shift. The boxplots  combine  
the da ta  from all sites. When  we look at each 
si te  i nd iv idua l l y ,  t he  s a m e  t r e n d s  are  
apparen t  in mos t  cases.  

Figure 2 shows no a p p a r e n t  difference in 
at t i tude score between m e n  and  woman.  This 
is ev ident  bo th  overall  a n d  for each  site 
individually. Test ing the  null  hypo thes i s  of 
equal m e a n  scores  for m e n  and  w o m a n  fails 
to reject at the a = 0.05 level of significance. 
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A t t i t u d e  Score  by  Sex  
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F i g u r e  3 i n d i c a t e s  a s l i g h t  t r e n d  
s u g g e s t i n g  t h a t  o lder  co d e r s  t e n d e d  to have  
h ighe r  or  m o r e  posi t ive a t t i t ude  scores .  This  
r e s u l t  is c o n s i s t e n t  a c r o s s  all s i tes ,  b u t  is 
m o s t  p r o n o u n c e d  in K a n s a s  City. 

g e n e r a l  di f f icul ty  in  t r y i n g  to m e a s u r e  t he  
a t t i t ude  of s u c h  employees .  In Jeffersonvi l le ,  
w h e r e  e m p l o y e e s  w e r e  p e r m a n e n t ,  t h e  
r e l a t i ve ly  s m a l l  a m o u n t  of  d a t a  did  no t  
s u g g e s t  a d i s c e r n a b l e  t r e n d  in  e i t h e r  
d i r ec t ion .  

Fig. 4 

A t t i t u d e  Score  by  T i m e  on Job  
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Fig. 3 T i m e  on  J o b  
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A t t i t u d e  Score by Age Simi la r ly ,  F i g u r e  5 s h o w s  a d o w n w a r d  
t r e n d  in a t t i t u d e  score  for c o d e r s  work i ng  a 
l o n g e r  t i m e  o n  t h e i r  p a r t i c u l a r  c o d i n g  
ope ra t i on  (I&O or P O B / M i g / P O W  ). All s i tes  
showed  th i s  s a m e  t rend.  

Fig. 5 

A t t i t u d e  S c o r e  by Time Coding 
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F igure  4 s h o w s  a c lear  t r e n d  in the  o the r  
d i r ec t ion ,  s u g g e s t i n g  t h a t  c o d e r s '  a t t i t u d e  
sco res  were  lower  for t h o s e  code r s  work ing  a 
longer  t ime  on  D e c e n n i a l  C e n s u s  act ivi t ies .  
Given the  t e m p o r a r y  e m p l o y m e n t  s t a t u s  for 
m a n y  of t h e  c o d e r s ,  a n d  t h e  g r o w i n g  
r ea l i z a t i on  t h a t  t h e i r  e m p l o y m e n t  wi th  t he  
C e n s u s  is c o m i n g  to a n  end ,  t h i s  t r e n d  
b e c o m e s  u n d e r s t a n d a b l e .  T h i s  m a y  be a 
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Figure  6 s u g g e s t s  a h i g h e r  a t t i t u d e  score  
for n i g h t  sh i f t  c o d e r s  over  t h e i r  d a y  shi f t  
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coun te rpa r t s .  Al though not  shown here,  the 
Charlotte site showed the reverse of the resul t  
displayed in Figure 6. 
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The boxplots  in Figures  7 th rough  9 and 
the line plot in Figure 10 include da ta  from 
the Kansas  City site only, where  the  group 
award  sys t em was  ins t i tu ted .  We used  the 
date  of comple t ion  r e sponse  to ass ign  each 
ques t ionna i re  to a pa r t i cu l a r  award  period. 
We could reliably ass ign  r e sponses  to only 3 
of the 4 award  periods due to the dis t r ibut ion 
of dates  obtained from the quest ionnaires .  

Figure 7 shows tha t  for individual coders  
belonging to coding un i t s  never  receiving an 
a w a r d  2, there  is a slight decline in a t t i tude  
score from one award  period to the next. This 
is consis tent  with resul ts  d iscussed above (see 
F igures  4 and  5), which  sugges t  a genera l  
t rend  of declining a t t i tude scores over time. 

In te res t ing ly ,  w h e n  we look at code r s  
belonging to coding un i t s  which  were given 
awards ,  a different picture emerges.  Figure 8 
shows  t h a t  ind iv idual  coders  be longing  to 
coding uni ts  receiving an  award  at  the end of 
award  period 1 regis te red  a h igher  a t t i tude  
score  the  nex t  t ime  t h e y  c o m p l e t e d  the  
q u e s t i o n n a i r e .  S igni f icant ly ,  t h e s e  s a m e  
coders  show a m a r k e d  drop in a t t i tude  score 
at a later  date r ep resen ted  by award  period 3 
in Figure 8. Apparent ly ,  any  positive effect 
the award m a y  have had  on coders '  a t t i tudes,  
as  m e a s u r e d  by the  q u e s t i o n n a i r e ,  w a s  
t e m p o r a r y .  
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Figure 9 shows da ta  for coders  belonging 
to coding un i t s  receiving an  award  at the end 
of award period 2. We again observe a higher  
a t t i tude  score the next  t ime they  completed  
the ques t ionnaire ,  a l though to a lesser  extent  
t han  above (see Figure 8). No da ta  is available 
to determine if these  scores  would drop off at 
a later date, as we saw in Figure 8. 

Flg. 9 

A t t i t u d e  S c o r e  b y  A w a r d  P e r i o d  
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Figure  10 c o m p a r e s  a t t i t u d e  score  by 
award period for coders  receiving one or more 
awards  to coders  never  receiving an  award.  
We also show the combined a t t i tude score for 
all coders.  The coders  receiving awards  have 
a h igher  score s u b s e q u e n t  to the  first award  
period,  and ,  a l t h o u g h  d ropp ing  off by the 
th i rd  award  period, m a i n t a i n  a h igher  score 
t h a n  the  coders  receiving no awards .  Even 
still, the difference in a t t i tude score be tween 
the g roups  is relatively small. 
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4. CONCLUSION 

This p a p e r  d i s c u s s e s  the  r e su l t s  of an  
employee a t t i t ude  su rvey  a d m i n i s t e r e d  to 
c o d e r s  w o r k i n g  on D e c e n n i a l  C e n s u s  
opera t ions  in th ree  si tes.  At t i tude  scores  
were  a n a l y z e d  to look  for  s i g n i f i c a n t  
d i f f e r e n c e s  w i t h i n  v a r i o u s  c a t e g o r i e s .  
Combined da ta  from all 3 si tes were looked 
at, as well as da ta  for each site, par t icular ly  
the Kansas  City site where  the group awards  
system was inst i tuted.  In Kansas  City, we try 
to determine what  effect group awards  had  on 
the coders' att i tudes.  

Overall, a t t i t ude  scores  in K a n s a s  City 
were lower t h a n  the other  two sites, a l though 
the confounding factors men t ioned  in section 
3 reduce the significance of this  result .  Other  
t rends  apparen t  from the da ta  include: 

- h igher  a t t i tude  score with increas ing  age 
of coder 

lower a t t i tude  score with increas ing  time 
on job and  coding operat ion 

h ighe r  a t t i t u d e  score  for n igh t  shif t  
coders (Charlotte showed the reverse) 

When we focus in on Kansas  City, we see tha t  
group a w a r d s  h a d  no s ignif icant  effect on 
overall coders '  a t t i t u d e s  a b o u t  the i r  jobs .  
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Below, we list some possible r easons  for this  
result:  

Most coders  in K a n s a s  City, were never  
pa r t  of a coding un i t  t h a t  received an  
award.  Some of these  coders  m a y  have 
felt they were penalized for being par t  of a 
"weak" t eam.  As such ,  the i r  a t t i t ude  
toward  thei r  job would suffer, as well as 
the i r  work  qual i ty  a n d  product iv i ty  (see 
Deming, 1982). 

It is not  real is t ic  to expect  a t t i t udes  to 
change  m a r k e d l y  in the  relatively shor t  
period of t ime covered by this  survey. It is 
a long,  diff icul t  p r o c e s s  r e q u i r i n g  a 
r e focus  on the  e n v i r o n m e n t  a n d  the  
knowledge  base  of the  ind iv idua l  (see 
Barry, 1988). 

The t empora ry  employment  s t a t u s  of the  
c o d e r s  l ikely h a d  an  effect on t he i r  
a t t i tude ,  pa r t i cu la r ly  as  the end of their  
employment  neared.  

Given the above resul ts ,  we r ecommend  tha t  
p l a n n i n g  for the  2 0 0 0  C e n s u s  q u a l i t y  
a s s u r a n c e  p rog ram cons ider  o ther  m e a n s  of 
award ing  g r o u p s  or t e a m s  t h a t  t ake  into 
a c c o u n t  the  l imi t a t ions  d i s c u s s e d  above.  
Organ iza t ions  with more  exper ience in th is  
area  should  be contac ted  for ideas based  on 
past  successes  and  failures. 
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F o o t n o t e s  

* This paper reports the general results of 
research undertaken by Census Bureau staff. The 
views expressed are attributable to the author and 
do not necessarily reflect those of the Census 
Bureau. 

1 One question is an exception to this rule. The 
responses to this question were recoded in reverse 
order of the original responses for purposes of 
consistency for data analysis. 

2 Of the 1448 completed questionnaires in Kansas 
City, 1192 (82.3°/6) were completed by coders in 
units never receiving an award. 
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