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 PRETESTI NG QUESTI ONNAI RES:  
 CONTENT ANALYSES OF RESPONDENTS'  CONCURRENT VERBAL PROTOCOLS 
 
 Abst r act  
 
Convent i onal  quest i onnai r e pr et est i ng met hods f ocus on di r ect l y i dent i f yi ng 
quest i on def ect s,  such as an ambi guous quest i on.   Thi s paper  pr oposes a new 
met hod t hat  i dent i f i es r espondent s'  cogni t i ve di f f i cul t i es as t hey f or m answer s 
t o sur vey quest i ons.   I t  ent ai l s a cont ent  anal ysi s of  concur r ent  ver bal  
pr ot ocol s el i ci t ed dur i ng pr et est  i nt er vi ews.   The ef f ect i veness of  t he 
met hodol ogy i s i l l ust r at ed wi t h pr et est s of  mul t i pl e ver si ons of  t he same 
sur vey.   The r esul t s ar e used t o i l l ust r at e how t hi s met hod yi el ds di agnost i c 
i nf or mat i on about  quest i onnai r e pr obl ems and i mpr ovement s.   Then,  t he r esul t s 
ar e compar ed wi t h t he r esul t s of  obser vat i onal  moni t or i ng by manager s.   The 
f i ndi ngs i ndi cat e t hat  a quest i onnai r e pr et est i ng met hodol ogy t hat  quant i f i es 
r espondent s'  cogni t i ve di f f i cul t i es i s a usef ul  enhancement  f or  i dent i f yi ng and 
" i mpr ovi ng"  def ect i ve quest i ons.  
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 I NTRODUCTI ON 
 Cer t ai n cogni t i ve pr ocesses oper at e when a r espondent  answer s a sur vey 
quest i on.   A r espondent  must  compr ehend ( i . e. ,  encode)  t he quest i on,  r et r i eve 
i nf or mat i on f r om memor y,  wei gh t he i nf or mat i on and f or m a r esponse.   I f  a 
r espondent  exper i ences cogni t i ve di f f i cul t i es,  t he r esponse t o t he quest i on may 
cont ai n some el ement  of  er r or .   A pr et est  i s a smal l ,  pi l ot  st udy t o det er mi ne 
how a quest i onnai r e can be i mpr oved t o mi ni mi ze r esponse er r or s ( Conver se and 
Pr esser  1986) ,  such as a r espondent  mi si nt er pr et i ng a quest i on.   Quest i onnai r e 
pr et est s can be ver y i mpor t ant  because r esponse and ot her  nonsampl i ng er r or s 
ar e t he maj or  cont r i but or s t o t ot al  sur vey er r or  ( Assael  and Keon 1982) .  
 I ndi vi dual  quest i ons can be pr et est ed f or  an accept abl e l evel  of  r esponse 
var i at i on,  meani ng,  t ask di f f i cul t y,  and r espondent  i nt er est / at t ent i on.   The 
over al l  quest i onnai r e can be pr et est ed t o assess t he " f l ow"  and nat ur al ness of  
t he sect i ons,  t he or der  of  quest i ons,  ski p pat t er ns,  t i mi ng,  and r espondent  
i nt er est  and at t ent i on.   These t est s enabl e t he r esear cher  t o i dent i f y and 
change quest i onnai r e desi gn f eat ur es,  such as vocabul ar y,  r esponse 
al t er nat i ves,  and ski p pat t er ns,  t o mi ni mi ze r esponse er r or s and non- r esponse 
er r or s.    
 Convent i onal  quest i onnai r e pr et est i ng met hods f ocus on di r ect l y 
i dent i f yi ng quest i on def ect s.   For  exampl e,  Hunt ,  Spar kman and Wi l cox ( 1982)  
subj ect i vel y coded quest i on def ect s,  such as ambi guous quest i ons.   Thi s paper  
pr oposes a new met hodol ogy t hat  i dent i f i es r espondent s'  cogni t i ve di f f i cul t i es 
as t hey f or m answer s t o sur vey quest i ons.   Thi s met hod ent ai l s a cont ent  
anal ysi s of  concur r ent  ver bal  pr ot ocol s el i ci t ed dur i ng pr et est  i nt er vi ews.   
The empi r i cal  por t i on of  t he paper  addr esses t he f ol l owi ng quest i ons:   Can a 
cont ent  anal ysi s of  ver bal  pr ot ocol s el i ci t ed dur i ng quest i onnai r e pr et est s be 
used t o det ect  def ect i ve sur vey quest i ons?  I s an aut omat i c codi ng scheme t hat  
t r aces r espondent s'  t hought  pr ocesses usef ul  i n r evi si ng def ect i ve quest i ons?  
 Can quant i t at i ve anal yses of  t he coded dat a i dent i f y " i mpr ovement s"  i n 
quest i onnai r e phr asi ng?  How do t he r esul t s compar e wi t h a t r adi t i onal  
pr et est i ng met hod,  obser vat i onal  moni t or i ng? 
 The paper  r evi ews r el evant  pr i or  r esear ch concer ni ng quest i onnai r e 
pr et est i ng.   The next  t wo sect i ons devel op a new quest i onnai r e pr et est i ng 
met hodol ogy.   Then,  i t er at i ve pr et est s of  di f f er ent  ver si ons of  t he same sur vey 
i l l ust r at e how t hi s met hod yi el ds di agnost i c i nf or mat i on about  quest i onnai r e 
pr obl ems and i mpr ovement s.   The r esul t s ar e compar ed wi t h t he r esul t s f r om a 
" t r adi t i onal "  pr et est  of  t he same sur vey t hat  r el i ed on obser vat i onal  
moni t or i ng by manager s.   The r emai ni ng sect i ons di scusses t he si t uat i ons i n 
whi ch t he new quest i onnai r e pr et est i ng met hodol ogy wi l l  be usef ul  and 
appr opr i at e.  
 BACKGROUND 
Pr et est i ng St r at egy 
 Ther e i s ver y l i t t l e gui dance about  pr et est i ng quest i onnai r es.   Conver se 
and Pr esser  ( 1986,  p.  52- 75)  r ecommend i t er at i ve pr et est i ng wi t h smal l  sampl e 
si zes.   Most  r esear cher s agr ee t hat  t he f i r st  pr et est  shoul d be admi ni st er ed by 
per sonal  i nt er vi ew,  even i f  t he quest i onnai r e wi l l  ul t i mat el y be admi ni st er ed 
by mai l  or  t el ephone.   I n t hi s " devel opment al "  pr et est ,  t r ai ned i nt er vi ewer s 
admi ni st er  an out si ze ver si on of  t he sur vey i nst r ument  t o member s of  t he t ar get  
popul at i on.   Af t er  t he quest i onnai r e has been r evi sed and eval uat ed by exper t s,  
Conver se and Pr esser  r ecommend t hat  a " pol i shi ng"  pr et est  shoul d be 
admi ni st er ed t o member s of  t he t ar get  popul at i on accor di ng t o t he i nt ended 
sur vey admi ni st r at i on met hod.    
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 I n 1983,  r esear cher s began col l abor at i ng on t he appl i cat i on of  cogni t i ve 
psychol ogy t o sur vey r esear ch ( Jadi ne,  St r af ,  Tanur  and Tour angeau 1984;  
Hi ppl er ,  Schwar z and Sudman 1987) .   Subsequent l y,  t he Nat i onal  Cent er  f or  
Heal t h St at i st i cs ( NCHS)  i ni t i at ed t he use of  pr ocess t r aci ng met hods t o 
i nvest i gat e how quest i on char act er i st i cs may af f ect  t he r ecal l  and est i mat i on 
st r at egi es used by r espondent s ( Lessl er  and Si r ken 1985;  Si r ken et  al  1988;  
Wi l l i s et  al  1991) .   A var i et y of  cogni t i ve r esear ch met hods have been used t o 
pr et est  quest i onnai r es:   concur r ent  " t hi nk al oud"  i nt er vi ews,  par aphr asi ng,  
r et r ospect i ve " t hi nk al oud"  i nt er vi ews,  conf i dence r at i ngs,  vi gnet t es,  r esponse 
l at ency measur ement s,  and sor t i ng t asks ( Campanel l i ,  Mar t i n and Cr ei ght on 1989;  
Jobe and Mi ngay 1990;  Royst on,  Ber ci ni ,  Si r ken and Mi ngay 1986;  Royst on 1987) .  
 The cogni t i ve r esear ch met hods t hat  ar e most  f r equent l y appl i ed t o 
quest i onnai r e pr et est i ng ent ai l  t he el i ci t at i on of  ver bal  r epor t s.  
Pr et est i ng Tact i cs 
 Concur r ent  pr ot ocol s can be a r i ch sour ce of  i nf or mat i on about  
r espondent s'  cogni t i ve pr ocesses.   However ,  pr ot ocol  gener at i on l engt hens t ask 
t i me and i t  may al so change r espondent s'  pr i mar y pr ocesses ( Bi ehal  and 
Chakr avar t i  1989;  Russo,  Johnson and St ephens 1989) .   Resear ch has not  yet  
i dent i f i ed t he t ask condi t i ons under  whi ch t he el i ci t at i on of  concur r ent  
pr ot ocol s wi l l  not  di sr upt  pr i mar y pr ocesses.   Russo,  Johnson and St ephens 
( 1989)  suggest  t hat  subj ect s shoul d be t r ai ned i n ver bal i zat i on pr i or  t o dat a 
col l ect i on and i nst r uct ed t o pr eser ve nat ur al ness over  compl et eness;  non-
di r ect i ve pr ompt i ng by t he i nt er vi ewer  shoul d al so be mi ni mi zed. i   Pr evi ous 
aut hor s have r ecommended r et r ospect i ve pr ot ocol s when t hey can be t aken 
i mmedi at el y and t he pr ocessi ng epi sode i s br i ef ;  and demand ef f ect s t hat  woul d 
l ead r espondent s t o di st or t  t he pr ocess do not  seem l i kel y f or  most  r espondent s 
 ( e. g. ,  Bl ai r  and Bur t on 1987) .   However ,  Russo,  Johnson and St ephen' s ( 1989)  
st udy al so r ai ses quest i ons about  t he ver i di cal i t y of  r et r ospect i ve pr ot ocol s.  
 Campanel l i ,  Mar t i n and Cr ei ght on ( 1989,  p. 372)  comment  about  debr i ef i ng 
quest i ons and r et r ospect i ve pr obes i n pr et est s:   " I t  i s somewhat  i r oni c t hat  we 
have document ed t he l ack of  st andar di zat i on of  meani ng usi ng st andar di zed 
quest i ons.   At  t he ver y l east ,  t hi s seems t o r equi r e us t o acknowl edge t hat  our  
debr i ef i ng quest i ons t hemsel ves may be subj ect  t o var i ous uni nt ended 
i nt er pr et at i ons. "   
 Al t hough pr et est s have r ecei ved l i t t l e met hodol ogi cal  at t ent i on,  Hunt ,  
Spar kman and Wi l cox ( 1982)  conduct ed an ear l y t est  t hat  eval uat ed t r adi t i onal  
met hods of  pr et est i ng.   They f ound t hat  subj ect i vel y codi ng r espondent s'  
ver bal i zat i ons was not  ver y successf ul  i n det ect i ng def ect i ve quest i ons.   
Det ect i on r at es gi ven t he pr esence of  an er r or  wer e l ow,  and depended on t he 
t ype of  er r or  ( e. g. ,  l oaded quest i on)  and t he met hod of  pr et est  ( i . e. ,  f ace- t o-
f ace i nt er vi ews or  t el ephone i nt er vi ews) .   I n par t i cul ar ,  t hei r  r esear ch 
evi dence suggest ed t hat  concur r ent  pr ot ocol s wer e as i nef f ect i ve as 
r et r ospect i ve pr ot ocol s.   Sur pr i si ngl y,  mor e er r or s wer e det ect ed i n t el ephone 
i nt er vi ews r el at i ve t o f ace- t o- f ace i nt er vi ews.  
Pr et est  Dat a Anal ysi s 
 Cont ent  anal yses of  ver bal  pr ot ocol s have been used t o st udy cogni t i ve 
pr ocesses and r esponses t o sur vey quest i ons ( e. g. ,  Bel son 1981;  Weber  1985) ,  
but  t hey have sel dom been used t o pr et est  quest i onnai r es.   Ther e ar e t wo 
possi bl e appr oaches t o a cont ent  anal ysi s of  pr et est  i nt er vi ews:   subj ect i ve 
codi ng and aut omat i c codi ng.   I n subj ect i ve codi ng,  a t r ai ned coder ( s)  or  
" exper t "  r eads a ver bal i zat i on or  segment  and assi gns a pr e- det er mi ned code on 
t he basi s of  hi s/ her  under st andi ng of  t he t ext .   I n aut omat i c codi ng,  a 
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comput er  f i nds and mar ks al l  t he cues pr edet er mi ned by t he r esear cher .   The 
comput er  ensur es t hat  t he under l yi ng vocabul ar y and i nf er ence r ul es ar e appl i ed 
consi st ent l y.   Not e t hat  subj ect i ve and aut omat i c codi ng can be appl i ed t o 
pr ecoded non- ver bal  cues,  as wel l  as ver bal  cues,  t hat  t ake pl ace dur i ng t he 
pr et est  i nt er vi ew.  
 Subj ect i ve codi ng i s par t i cul ar l y appr opr i at e f or  t est i ng hypot heses 
about  speci f i c cogni t i ve pr ocesses and how t hese pr ocess af f ect  t he f or mat i on 
of  a r esponse.   For  exampl e,  i t  can be used t o st udy how r espondent s r ecal l  
i nf or mat i on ( e. g. ,  Bi ckar t  et  al  1990) ,  such as t hei r  use of  a r ef er ence per i od 
or  t hei r  handl i ng of  i naccessi bl e i nf or mat i on.   Aut omat i c codi ng i s 
par t i cul ar l y sui t ed t o pr ovi di ng obj ect i ve descr i pt i ons of  t he cont ent  of  
r espondent s'  ver bal  r epor t s.   For  exampl e,  aut omat i c codi ng can be used t o 
st udy r espondent s'  abi l i t y t o under st and cer t ai n wor ds and phr ases or  t hei r  
abi l i t y t o r et r i eve i nf or mat i on when pr ovi ded wi t h cer t ai n cues.   I t  i s al so 
usef ul  f or  t est i ng t he r obust ness of  a codi ng scheme t o changes i n vocabul ar y 
and r ul es ( Er i csson and Si mon 1984) .  Bot h codi ng met hods have l i mi t at i ons.   
Subj ect i ve codi ng r equi r es exper t  i nt er pr et at i on of  r espondent s'  ver bal  
r epor t s.   Aut omat i c codi ng t ypi cal l y r el i es on r el at i vel y si mpl e codi ng r ul es 
t hat  do not  compl et el y capt ur e t he r i chness of  ver bal  r epor t s.    
 Pr et est  i nt er vi ews ar e t ypi cal l y eval uat ed by el i ci t i ng i nf or mat i on f r om 
i nt er vi ewer s,  obser vi ng t he i nt er vi ews,  codi ng or  t al l yi ng answer s.   When 
quant i t at i ve anal yses of  pr et est  dat a have been conduct ed,  r esear cher s have 
used subj ect i ve codi ng schemes based on t he ent i r e ver bal i zat i on.   These codi ng 
schemes ar e usual l y based on some sor t  of  t ypol ogy of  def ect i ve quest i ons.   
Wi l l i s et  al  ( 1991)  det ect ed 39 pr obl ems i n an heal t h sur vey quest i onnai r e 
concer ni ng assi st i ve devi ces,  and cat egor i zed 31% as st r uct ur al  pr obl ems and 
69% as cogni t i ve pr obl ems.    Hunt ,  Spar kman and Wi l cox' s ( 1982)  st udy 
subj ect i vel y encoded f i ve t ypes of  f aul t y quest i ons:   l oaded quest i ons,  doubl e 
quest i ons,  ambi guous quest i ons,  i nappr opr i at e vocabul ar y,  and mi ssi ng 
al t er nat i ves.   An er r or  i dent i f i cat i on was scor ed i f  t he r espondent  made 
comment s " whi ch coul d hel p i n r ecogni zi ng t he er r or "  ( p.  272) .   Most  pr et est s 
r el y on obser vat i onal  moni t or i ng - -  i . e. ,  codi ng t he ver bal  i nt er act i ons 
bet ween t he i nt er vi ewer  and t he r espondent  as t he i nt er vi ew t akes pl ace ( e. g. ,  
Ber ci ni  1989;  Cannel l  and Oksenber g 1988;  Mor t on- Wi l l i ams and Young 1987) .  
 METHODOLOGY 
 The avai l abl e r esear ch evi dence i ndi cat es t hat  cur r ent  quest i onnai r e 
pr et est i ng met hods t hat  at t empt  t o di r ect l y i dent i f y quest i on def ect s ar e 
ef f ect i ve i n i dent i f yi ng some t ypes of  def ect i ve quest i ons,  but  not  ot her s.   An 
emer gi ng t heme i n di scussi ons of  pr et est i ng i s t hat  a devel opment al  pr et est  
shoul d use cogni t i ve r esear ch met hods t o t r ace a r espondent ' s t hought  pr ocesses 
as he/ she f or ms an answer  t o a sur vey quest i on.   Thi s sect i on pr oposes a new 
quest i onnai r e pr et est i ng met hod and di scusses how i t  mi ght  be compar ed wi t h 
t r adi t i onal  pr et est i ng met hods.  
I dent i f yi ng Cogni t i ve Di f f i cul t i es 
 The cor e of  t he pr oposed quest i onnai r e pr et est i ng met hodol ogy i s a codi ng 
scheme t hat  i dent i f i es r espondent s'  cogni t i ve di f f i cul t i es ar i si ng dur i ng t he 
r esponse pr ocess.   Resear cher s have pr oposed a var i et y of  cogni t i ve model s of  
t he r esponse pr ocess ( e. g. ,  Kuncel  1981;  Roger s 1973;  Tur ner  and Fi ske 1965;  
Schwar z 1990;  Wi l l i s 1991) .   The codi ng scheme used i n t hi s st udy i s based on a 
concept ual i zat i on of  t he at t i t ude f or mat i on pr ocess devel oped by Tour angeau 
( 1984,  1987;  Tour angeau and Rasi nski  1988) .   Tour angeau pr oposed t hat  t he 
r espondent ' s answer  t o an at t i t ude quest i on i s t he pr oduct  of  f our  st ages or  
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macr opr ocesses:  compr ehensi on of  t he quest i on,  t he r et r i eval  of  r el evant  
bel i ef s and f eel i ngs f r om memor y,  t he wei ghi ng of  i nf or mat i on t o f or m a 
j udgment ,  and t he sel ect i on of  an appr opr i at e r esponse al t er nat i ve.    
   The obj ect i ve of  t he codi ng scheme i s t o t r ace cogni t i ve pr ocesses and 
r esponses as t he r espondent  f or ms an answer ,  so t he appr opr i at e uni t  of  
anal ysi s i s a speech bur st  or  ut t er ance - -  r at her  t han t he compl et e r esponse t o 
a quest i on.   Respondent s'  speech can be segment ed i nt o speech bur st s usi ng 
shor t  pauses,  i nt onat i on,  and synt act i cal  mar ker s as cues.   Speech bur st s can 
be subj ect i vel y or  aut omat i cal l y encoded dependi ng on t he goal s of  t he pr et est .  
 I n gener al ,  t he r esear ch quest i ons addr essed by a devel opment al  pr et est  ar e 
r el at i vel y basi c:   Does t he r espondent  under st and t he quest i on?  I s i t  
di f f i cul t  f or  t he r espondent  t o r ecal l  t he appr opr i at e i nf or mat i on?  Can he/ she 
gi ve an answer  t o t he quest i on?  These r esear ch quest i ons can be answer ed wi t h 
descr i pt i ve i nf or mat i on concer ni ng r espondent s'  ver bal  r epor t s.   Hence,  t hi s 
st udy codes r espondent s'  speech bur st s wi t h an aut omat i c,  r at her  t han a 
subj ect i ve,  codi ng scheme.   
Devel opment  of  t he Codi ng Scheme 
 The codi ng scheme was devel oped i n t wo pi l ot  st udi es because aut omat i c 
codi ng schemes have not  been used i n pr i or  pr et est s.   The f i r st  pi l ot  st udy 
devel oped seven codi ng cat egor i es t hat  cor r esponded t o r esponse er r or s 
associ at ed wi t h t hr ee of  t he f our  macr opr ocesses:   compr ehensi on,  r et r i eval ,  
and eval uat i on/ j udgment  ( Bol t on 1991) .   I t  i nvol ved f ace- t o- f ace pr et est  
i nt er vi ews wi t h 21 r esi dent i al  t el ephone company cust omer s dur i ng 1989.   The 
codi ng scheme was cr eat ed f r om t he domai n of  ver bal  pr ot ocol s el i ci t ed dur i ng 
t hese i nt er vi ews.   Each codi ng cat egor y consi st ed of  l i st s of  wor d st r i ngs or  
non- ver bal  cues ( e. g. ,  a pause)  post ul at ed t o be i ndi cat or s of  t he under l yi ng 
macr opr ocess.   The codi ng scheme was i t er at i vel y r evi sed by t hr ee i nvest i gat or s 
t hat  r evi ewed t he coded t r anscr i pt s.   Ul t i mat el y,  t he codi ng cat egor i es wer e 
used i n a cont ent  anal ysi s of  r espondent s'  ver bal i zat i ons,  and t he r esul t s wer e 
used t o i dent i f y def ect i ve quest i onnai r e i t ems.  
 A second ( unpubl i shed)  pi l ot  st udy was conduct ed t o r evi se t he codi ng 
scheme and t o devel op cat egor i es t o r ef l ect  r esponse di f f i cul t i es ( Bol t on and 
Br onkhor st  1990)  - -  t hat  i s,  r espondent s'  i nabi l i t y t o pr ovi de an answer .   As 
bef or e,  f ace- t o- f ace i nt er vi ews wer e conduct ed wi t h 50 r esi dent i al  t el ephone 
company cust omer s t o pr et est  a ( di f f er ent )  sur vey.   Agai n,  an i t er at i ve pr ocess 
was used t o r evi se and t est  t he codi ng scheme.   One of  t he seven cat egor i es 
used i n t he f i r st  pi l ot  was dr opped,  t hr ee cat egor i es wer e added and t wo codi ng 
cat egor i es wer e r evi sed by " nar r owi ng"  t he domai n of  key wor ds and st r i ngs 
( i . e. ,  mor e r est r i ct i ve st r i ngs) .  
 The codi ng scheme ul t i mat el y consi st ed of  ni ne cat egor i es:   f i ve ver bal  
cat egor i es and f our  nonver bal  cat egor i es.   The f i ve ver bal  cat egor i es ar e shown 
i n Tabl e 1;  t he f our  non- ver bal  cat egor i es ar e quest i ons,  pauses,  br oken 
ut t er ances and uni nt el l i gi bl e ut t er ances.   The codi ng scheme does not  pr ovi de 
codes f or  al l  segment s because i t  i s not  i nt ended t o compl et el y descr i be t he 
pr ocessi ng st r at egy of  a r espondent .   Ther e may be some over l ap bet ween codes 
t hat  i dent i f y di f f er ent  i nf or mat i on pr ocessi ng di f f i cul t i es.   However ,  codes do 
not  have t o unambi guousl y associ at ed wi t h a speci f i c pr ocessi ng pr obl ems 
because t he pr et est i ng met hodol ogy r el i es on mul t i pl e codes t o i dent i f y each 
pr obl em.   As descr i bed bel ow,  f act or  scor es ar e cr eat ed f or  each pr ocessi ng 
di f f i cul t y,  so t hat  each pr ocessi ng pr obl em i s i dent i f i ed on t he basi s of  al l  
ni ne codi ng cat egor i es.   
 - - - - - - - - - - - -  
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 Tabl e 1 her e 
 - - - - - - - - - - - -  
Codi ng Cat egor i es 
 Compr ehensi on.   A quest i on i s def ect i ve i f  t he r espondent ' s 
i nt er pr et at i on does not  mat ch what  t he r esear cher  i nt ended ( Bel son 1981;  
Schwar z 1990) .   A r espondent ' s abi l i t y t o compr ehend a sur vey quest i on shoul d 
be f aci l i t at ed when t he sur vey pr ovi des cont ext ual  i nf or mat i on,  such as 
br i dgi ng st at ement s,  a l ogi cal  sequence of  quest i ons,  gr oups of  r el at ed 
quest i ons and expl i ci t  ( per haps l engt hy)  quest i ons ( Tour angeau 1984) .   For  
exampl e,  or al  pr esent at i on - -  r at her  t han wr i t t en pr esent at i on - -  of  l engt hy 
quest i ons ( i . e. ,  wi t h many qual i f i er s)  may cause compr ehensi on pr obl ems.   The 
" best "  measur e of  compr ehensi on di f f i cul t y i n t he pi l ot  st udi es was a nonver bal  
cue,  namel y an i nt er r ogat i ve i nf l ect i on or  quest i on by t he r espondent .   A 
second measur e of  compr ehensi on di f f i cul t y was pr ovi ded by a cat egor y of  ver bal  
cues r el at ed t o r espondent s'  r equest s t o t he i nt er vi ewer  t o r epeat  or  cl ar i f y a 
quest i on,  such as " Repeat  t he quest i on"  and " Say t hat  agai n. "   Thi s cat egor y 
was newl y devel oped f or  t hi s st udy.    
 Ret r i eval .   Sur veys f r equent l y el i ci t  memor y based ( r at her  t han st i mul us 
based)  j udgment s t hat  necessi t at e t he r et r i eval  of  i nf or mat i on ( r at her  t han 
ear l i er  j udgment s) .   A r espondent ' s abi l i t y t o r et r i eve i nf or mat i on depends on 
whet her  t he cues pr ovi ded i n t he cont ext  of  r ecal l  mat ch t he cues avai l abl e 
dur i ng codi ng.   The r espondent ' s f ai l ur e t o r et r i eve i nf or mat i on can occur  when 
t he r el evant  i nf or mat i on was not  st or ed i n l ong t er m memor y,  i t  cannot  be 
r et r i eved f r om avai l abl e cues,  or  i t  i s di f f i cul t  t o di st i ngui sh f r om r el at ed 
i nf or mat i on ( Tour angeau 1984;  Schwar z 1990) .    
 Thi s st udy ut i l i zed t hr ee codi ng cat egor i es f or  r et r i eval  di f f i cul t i es.   
A pause ( gr eat er  t han 3 seconds)  i s a non- ver bal  cue t hat  may i ndi cat e mor e 
t han one cogni t i ve pr ocessi ng di f f i cul t y.   Si nce t he pi l ot  st udi es f ound t hat  
pauses wer e associ at ed wi t h codi ng cat egor i es t hat  i ncl uded ver bal  cues t hat  
i ndi cat ed t hat  r espondent s had di f f i cul t y r ecal l i ng i nf or mat i on,  a pause was 
consi der ed a codi ng cat egor y f or  r et r i eval  di f f i cul t i es.   A second cat egor y,  
l abel l ed f or get ,  consi st ed of  wor d st r i ngs such as " I  f or get "  and " I  can' t  
r ecol l ect . "   I n t he pi l ot  st udy,  r espondent s ut t er ed ver bal  cues f r om t he 
f or get  cat egor y l ess of t en i n r esponse t o a quest i on t hat  suppl i ed cont ext ual  
cues t han i n r esponse t o a si mi l ar  quest i on t hat  di d not  ( Bol t on 1991) .   Thi s 
st udy i nvest i gat ed t he r ol e a t hi r d codi ng cat egor y,  t he br oken ut t er ance.   
Thi s non- ver bal  cue i s char act er i zed by a speaker  st oppi ng i n mi d- ut t er ance and 
begi nni ng a new ut t er ance ( e. g. ,  " I ' ve never  - -  oh,  I  r emember " ) .   A br oken 
ut t er ance may i ndi cat e changes i n t hought  pr ocesses,  such as sudden r et r i eval  
of  i nf or mat i on f r om memor y or  a shi f t  f r om a r et r i eval  t o a j udgment  pr ocess.   
Sur vey quest i ons t hat  el i ci t  br oken ut t er ances ar e l i kel y t o be quest i ons f or  
whi ch t he r espondent ' s " t op of  mi nd"  and " i n dept h"  r esponses ar e di f f er ent .   
They ar e usual l y mor e sui t abl e f or  an i n- dept h i nt er vi ew or  a mai l  
quest i onnai r e t han f or  a t el ephone i nt er vi ew.  
 Judgment .   Ther e i s consi der abl e evi dence t hat  r espondent s'  j udgment  
heur i st i cs and bi ases may l ead t o r esponse er r or s ( Schwar z 1990) .   I n st udi es 
of  t he pr ocessi ng st r at egi es used f or  behavi or al  f r equency quest i ons,  
r esear cher s have obser ved t hat  r espondent s'  ver bal i zat i ons ar e char act er i zed by 
st at ement s of  uncer t ai nt y ( e. g. ,  Bl ai r  and Bur t on 1987) .   Thi s obser vat i on 
suggest s j udgment  di f f i cul t y may be capt ur ed by a cat egor y of  ver bal  cues t hat  
i ndi cat e t he r espondent ' s l ack of  conf i dence i n hi s/ her  answer  t o t he quest i on.  
 I n bot h pi l ot  st udi es,  wor ds such as " maybe, "  " per haps, "  or  " pr obabl y, "  wer e 
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cues t hat  t he r espondent  l acked conf i dence about  how t o answer  t he quest i on.   A 
second cat egor y of  cues t hat  may i ndi cat e a r espondent  i s exper i enci ng 
cogni t i ve di f f i cul t y i n f or mi ng a j udgment  i s t he uni nt el l i gi bl e ut t er ance 
( e. g. ,  " um, "  " er " ) .   However ,  t hey may al so be associ at ed wi t h ot her  non-
ver bal i zed pr ocesses ( e. g. ,  r et r i eval  pr ocesses or  i nt er nal  comput at i on)  or  
speech par t i cul ar s ( i . e. ,  ver nacul ar ) .  
   Response.   A r espondent  may under st and a quest i on and be abl e t o r et r i eve 
and eval uat e i nf or mat i on f r om memor y,  but  he/ she may not  be abl e t o f or mul at e a 
r esponse.   For  exampl e,  doubl e quest i ons,  ambi guous quest i ons and quest i ons 
wi t h mi ssi ng al t er nat i ves can l ead t o r esponse di f f i cul t i es ( Payne 1951) .   The 
second pi l ot  st udy i ndi cat ed t hat  r espondent s t ended t o ut t er  ver bal  cues such 
as " can' t  say"  or  " don' t  know"  t o ar t i cul at e such di f f i cul t i es i n f or mul at i ng 
r esponses.   I n addi t i on,  r espondent s may exper i ence mul t i pl e i nf or mat i on 
pr ocessi ng di f f i cul t i es t hat  cul mi nat e i n r esponse di f f i cul t y.    
Compar i ng wi t h Tr adi t i onal  Pr et est i ng Met hods 
 The pr ecedi ng par agr aphs have pr oposed a new pr et est i ng met hod based on 
t he aut omat i c codi ng of  ver bal  and non- ver bal  cues.   I t  i s di f f i cul t  t o compar e 
t hi s met hod wi t h t r adi t i onal  met hods because " we have al most  no r i gor ous 
knowl edge about  how t o pr et est "  ( Pr esser  1989,  p.  35) .   Subj ect i vel y coded 
pr et est  i nt er vi ew dat a shoul d be a nat ur al  basi s f or  compar i son wi t h 
aut omat i cal l y coded pr et est  dat a.   However ,  most  subj ect i ve codi ng schemes have 
been devel oped t o t est  hypot heses about  pr ocesses( e. g. ,  Bl ai r  and Bur t on 1987) ,  
not  t o pr et est  quest i onnai r es.   Ther e ar e ver y f ew st udi es t hat  descr i be a 
r i gor ous subj ect i ve codi ng scheme f or  pr et est i ng and t hey ar e di f f i cul t  
gener al i ze t o ot her  st udy cont ext s.   Wi l l i s et  al ' s ( 1991)  st udy r el i es on 
i nt ensi ve ver bal  pr obi ng ( e. g. ,  " What  does t he t er m abdomen mean t o you?" ) .   
Hunt ,  Spar kman and Wi l cox' s ( 1982)  codi ng scheme i s r el at i vel y nar r ow i n scope 
because i t  was devel oped f or  f i ve t ypes of  ar t i f i c i al l y gener at ed,  def ect i ve 
quest i ons.   Hence,  obser vat i onal  moni t or i ng - -  t hat  i s,  subj ect i ve codi ng i n 
" r eal  t i me"  r at her  t han usi ng t r anscr i pt s and/ or  audi ot apes - -  was sel ect ed as 
t he basi s of  compar i son. i i  
 Obser vat i onal  moni t or i ng was or i gi nal l y used t o moni t or  and eval uat e 
i nt er vi ewer  per f or mance ( Cannel l ,  Lawson and Hausser  1975) ,  but  i t  has 
subsequent l y been used t o i nvest i gat e r espondent - i nt er vi ewer  ver bal  
i nt er act i ons ( e. g. ,  Oksenber g,  Cannel l  and Kal t on 1991) .   I t  i s a " t r adi t i onal "  
pr et est i ng met hod wi t h wel l - est abl i shed codi ng schemes f or  ver bal  behavi or .   
Obser vat i onal  moni t or i ng has sever al  desi r abl e f eat ur es i n common wi t h t he 
pr oposed pr et est  met hodol ogy.   I t  r el i es on concur r ent  ver bal  pr ot ocol s and 
( t ypi cal l y)  ut i l i zes a codi ng scheme f or  r espondent s ver bal  behavi or  t hat  i s 
or gani zed ar ound cogni t i ve pr ocesses.   Hence,  aut omat i c codi ng and 
obser vat i onal  moni t or i ng can be appl i ed t o i dent i cal  pr et est  i nt er vi ew dat a t o 
make i nf er ences about  cogni t i ve di f f i cul t i es and det ect  def ect i ve quest i ons.    
 AN I LLUSTRATI ON 
 A st udy was desi gned t o addr ess t he f ol l owi ng r esear ch quest i ons.  
1.  I s an aut omat i c codi ng scheme based on ver bal i zat i ons el i ci t ed dur i ng 

pr et est s usef ul  i n i dent i f yi ng t he i nf or mat i on pr ocessi ng di f f i cul t i es 
t hat  ar i se as r espondent s f or m answer s t o sur vey quest i ons? 

 
2I s a codi ng scheme t hat  t r aces i nf or mat i on pr ocessi ng di f f i cul t i es usef ul  i n 

det ect i ng def ect i ve quest i ons? 
 
3.  Can t he i nf or mat i on pr ovi ded by a cont ent  anal ysi s of  r espondent s'  
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ver bal i zat i ons be used t o i dent i f y super i or  or  i nf er i or  quest i ons? 
 
4.  How do t he r esul t s pr oduced by t hi s met hod compar e wi t h t he r esul t s of  

obt ai ned f r om obser vat i onal  moni t or i ng? 

The f i r st  t hr ee quest i ons ar e i nvest i gat ed by appl yi ng t he pr oposed pr et est  
met hodol ogy and anal yzi ng t he r esul t s t o make i nf er ences about  r espondent s'  
cogni t i ve di f f i cul t i es and t o i dent i f y def ect i ve quest i ons.   The f our t h 
quest i on i s i nvest i gat ed by compar i ng t hese r esul t s wi t h t he r esul t s f r om 
obser vat i onal  moni t or i ng.   These quest i ons ar e addr essed by a st udy i n whi ch 
GTE pr et est ed t hr ee di f f er ent  ver si ons of  i t s busi ness cust omer  sur vey.   The 
f ol l owi ng par agr aphs descr i be t he backgr ound of  t he sur vey,  t he desi gn of  t he 
st udy,  t he met hod of  col l ect i ng pr et est  i nt er vi ew dat a,  and t he codi ng 
pr ocedur es used f or  bot h aut omat i c codi ng and obser vat i onal  moni t or i ng.   
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Backgr ound 
 GTE r egul ar l y conduct s cust omer  sat i sf act i on sur veys t hat  ar e 
admi ni st er ed over  t he t el ephone.   I n 1989,  as par t  of  r evi si ons and pr et est s of  
GTE' s r esi dent i al  sur veys,  GTE conduct ed t he t wo pi l ot  st udi es t hat  devel oped 
t he aut omat i c codi ng scheme.   I n 1990,  t he ent i r e pr et est  met hodol ogy was 
eval uat ed i n t wo pr et est s t hat  eval uat ed di f f er ent  ver si ons of  GTE' s busi ness 
cust omer  sur vey.   The f i r st  pr et est  used t he spl i t - bal l ot  met hod t o compar e t he 
cur r ent  ver si on ( CV)  of  t he quest i onnai r e wi t h a pr oposed r evi si on ( RV) .   The 
CV of  t he quest i onnai r e had been used by GTE f or  f our  year s.   The RV had been 
pr epar ed t o cor r ect  cer t ai n quest i on def ect s i dent i f i ed by management .   Based 
on t he r esul t s of  t hi s pr et est ,  addi t i onal  quest i on def ect s wer e i dent i f i ed and 
a new ver si on ( NV)  of  t he quest i onnai r e was pr epar ed.   The second pr et est  
eval uat ed t he NV and t est ed al t er nat i ve wor di ngs of  cer t ai n quest i ons usi ng t he 
spl i t  bal l ot  met hod.  
Dat a Col l ect i on Pr ocedur es 
 Tel ecommuni cat i ons deci si on- maker s i n smal l  busi nesses wer e r ecr ui t ed t o 
par t i ci pat e i n per sonal  i nt er vi ews.   I n t he f i r st  pr et est ,  one- on- one 
i nt er vi ews wer e conduct ed wi t h 28 cust omer s at  f ocus gr oup f aci l i t i es i n Dal l as 
and Los Angel es.   Thi r t een cust omer s wer e admi ni st er ed t he CV and 15 cust omer s 
wer e admi ni st er ed t he RV.   I n t he second pr et est ,  one- on- one i nt er vi ews wer e 
conduct ed wi t h 30 cust omer s at  f ocus gr oup f aci l i t i es i n Los Angel es.   Al l  
cust omer s wer e admi ni st er ed t he NV.   For  cer t ai n quest i ons,  15 cust omer s wer e 
asked one wor di ng and 15 wer e asked an al t er nat e wor di ng.   The smal l  sampl e of  
58 cust omer s ( i n t ot al )  i s consi st ent  wi t h t r adi t i onal  pr et est i ng pr act i ce.  
 Exper i enced i nt er vi ewer s admi ni st er ed t he quest i onnai r es af t er  r ecei vi ng 
one day of  speci al  t r ai ni ng.   They wer e t r ai ned t o el i ci t  concur r ent  pr ot ocol s 
by st r i ct l y f ol l owi ng t he quest i onnai r e,  pr ovi di ng r ei nf or cement ,  and 
backchannel l i ng. i i i   The i nt er vi ewer s began by r eadi ng t ask i nst r uct i ons f or  t he 
el i ci t at i on of  concur r ent  pr ot ocol s.   These i nst r uct i ons ar e si mi l ar  t o t he 
i nst r uct i ons used i n ot her  cont ext s ( e. g. ,  Er i csson and Si mon 1984,  p. 376) ;  
t hey ask t he r espondent  t o " const ant l y t hi nk al oud whi l e you ar e deci di ng about  
your  answer s. "   Then,  t he i nt er vi ewer  admi ni st er ed t wo pr act i ce r at i ngs 
quest i ons si mi l ar  i n f or mat  t o t he act ual  sur vey quest i ons.    
 The i nt r oduct or y sent ences of  t he sur vey pr ovi ded t he t r ansi t i on t o t he 
act ual  sur vey quest i ons.   An exampl e of  a sur vey quest i on i s t he f ol l owi ng:   
" Over al l ,  how woul d you r at e t he qual i t y of  t el ecommuni cat i ons GTE has pr ovi ded 
t o your  company over  t he past  t hr ee mont hs?  Woul d you say A f or  excel l ent ,  .  .  
.  or  F f or  poor ?"   The i nt er vi ewer  used t he phr ases " Remember ,  I ' m i nt er est ed 
i n what  you ar e t hi nki ng, "  and " You' r e doi ng a good j ob of  t hi nki ng al oud"  
pr i or  t o ever y second quest i on t o r ei nf or ce t he r espondent s'  behavi or .   The 
i nt er vi ewer  di d not  use any i nt ensi ve pr obes.   The i nt er vi ews l ast ed 45 t o 90 
mi nut es,  and t hey wer e audi ot aped f or  subsequent  anal ysi s.    
 GTE execut i ves wat ched t he pr et est  i nt er vi ews f r om behi nd one- way 
mi r r or s.   Af t er  t he f i r st  pr et est ,  t hey became i nt er est ed i n f or mal l y r ecor di ng 
t hei r  i mpr essi ons.   Consequent l y,  t wo manager s moni t or ed t he pr et est  i nt er vi ews 
and r ecor ded t he occur r ence of  cer t ai n pr edef i ned ver bal  behavi or s dur i ng t he 
second pr et est  ( i . e. ,  of  t he NV)  onl y.   They wer e t r ai ned i n obser vat i onal  
moni t or i ng t echni ques at  a one- day pr act i ce sessi on t hat  i ncl uded i nst r uct i ons 
about  how t o use an obser vat i onal  moni t or i ng f or m,  oppor t uni t i es t o code pr e-
r ecor ded ( audi ot aped or  vi deot aped)  i nt er vi ews,  and f eedback on t hei r  
per f or mance.   Si nce pr act i ce sessi ons i ndi cat ed t hat  r el i abi l i t y was r easonabl y 
hi gh,  a si ngl e coder  was assi gned t o moni t or  each i nt er vi ew. i v 
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Codi ng Pr ocedur es 
 Obser vat i onal  Moni t or i ng ( OM) .   The OM t echni ques used at  GTE ar e si mi l ar  
t o t r adi t i onal  pr et est i ng met hods i n t hat  r espondent s'  ent i r e ver bal i zat i ons 
ar e subj ect i vel y encoded.   The codi ng scheme i s si mi l ar  t o ot her  OM codi ng 
schemes used i n pr et est i ng ( e. g. ,  Ber ci ni  1989) .   Four  codes ar e used t o r ecor d 
t he r espondent ' s behavi or ;  t wo ar e used t o r ecor d t he i nt er vi ewer ' s behavi or ;  
and one code i s used t o r ecor d " manager i al  i ssues. "   Si nce t hi s st udy concer ns 
pr obl ems wi t h quest i ons ( r at her  t han i nt er vi ewer s) ,  i t  f ocuses on t he f our  
r espondent  codes.  
* Compr ehensi on di f f i cul t i es ar e coded whenever  a r espondent  exper i ences 

di f f i cul t y i n under st andi ng a quest i on.  
 
* Ret r i eval  di f f i cul t i es ar e coded whenever  a r espondent  says t hey can' t  

r emember  or  pauses f or  mor e t han t hr ee seconds dur i ng speech.  
 
* Judgment  di f f i cul t i es ar e coded whenever  a r espondent  makes comment s about  t he 

quest i on,  such as r emar ki ng on t he di f f i cul t y i n answer i ng a quest i ons or  
on t he si mi l ar i t y of  t wo quest i ons.  

 
* Response di f f i cul t i es ar e coded whenever  a r espondent  gi ves an i nadequat e 

answer  or  r epl i es " don' t  know, "  " can' t  say, "  et c.  

 The NV pr et est  i nt er vi ews wer e coded by manager s as t he i nt er vi ews t ook 
pl ace usi ng a paper  ver si on of  t he quest i onnai r e i n whi ch codes wer e l i st ed i n 
t he l ef t  hand mar gi n.   Thi s desi gn al l ows t he coder  t o f ol l ow t he quest i ons.   
The codes ar e qui ckl y and easi l y t abul at ed.   The per cent age of  r espondent s 
exper i enci ng a par t i cul ar  cogni t i ve di f f i cul t y f or  a gi ven quest i on i s obt ai ned 
by di vi di ng t he number  of  r espondent s f or  whi ch t he r el evant  cat egor y was coded 
by t he t ot al  number  of  r espondent s.   
 Aut omat i c Codi ng ( AC) .   A subset  of  quest i ons wer e sel ect ed f or  det ai l ed 
anal ysi s.   Audi ot apes of  t he cust omer s'  r esponses t o t hese i nt er vi ew quest i ons 
f or  each ver si on of  t he quest i onnai r e ( i . e. ,  CV,  RV and NV)  wer e t r anscr i bed 
i nt o el ect r oni c f or m and t he t r anscr i pt s wer e segment ed f or  anal ysi s.   The 
r espondent s'  speech was segment ed usi ng shor t  pauses,  i nt onat i on,  and 
synt act i cal  mar ker s ( f or  compl et e phr ases,  cl auses or  sent ences)  as cues.   
Si nce t he subj ect i ve pr ecodi ng of  si mpl e non- ver bal  cues t ends t o be hi ghl y 
r el i abl e,  a si ngl e coder  r evi ewed al l  audi ot apes and i nser t ed mar ker s f or  
quest i ons,  pauses ( gr eat er  t han t hr ee seconds) ,  br oken ut t er ances and 
uni nt el l i gi bl e ut t er ances. v  Then,  Mi l l er  and Chapman' s ( 1982)  comput er  
pr ogr am,  Syst emat i c Anal ysi s of  Language Tr anscr i pt s ( SALT)  was used t o mar k 
t he occur r ence of  t he ni ne codi ng cat egor i es.   The mechani cs of  aut omat i cal l y 
codi ng i nt er vi ews wi t h SALT ar e descr i bed i n det ai l  el sewher e ( Bol t on and 
Br onkhor st  1991) .    
 SALT det er mi ned whet her  each segment  had any cues cor r espondi ng t o each 
of  t he ni ne cat egor i es.   Thi s i nf or mat i on pr ovi ded an i ndi cat or  of  t he 
occur r ence of  t he pr ocessi ng pr obl em ( i . e. ,  yes/ no) .   I t  was al so used t o count  
t he f r equency of  each cat egor y code f or  each answer  by each r espondent .   Thi s 
f r equency was di vi ded by t he t ot al  number  of  segment s spoken by t he r espondent  
t o answer  t he quest i on,  yi el di ng a measur e of  t he i nt ensi t y of  t he pr ocessi ng 
pr obl em.   Thi s di vi si on cr eat es a st at i st i c t hat  l i es bet ween zer o and one.   
For  exampl e,  a r espondent  mi ght  pause t hr ee t i mes dur i ng 10 segment s ut t er ed i n 
r esponse t o a par t i cul ar  quest i on,  yi el di ng an occur r ence measur e of  1. 0 and an 
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i nt ensi t y measur e of  0. 30.   Not e t hat  bot h t he occur r ence and i nt ensi t y 
measur es adj ust  f or  t he f act  t hat  some r espondent s ar e mor e ver bose t han 
ot her s.  
Dat a 
  An obser vat i on descr i bed t he r espondent ' s i dent i f i cat i on number ,  t he 
quest i on answer ed,  and t he ver si on of  t he quest i on:   CV,  RV,  or  NV) ,  t he 
occur r ence and i nt ensi t y measur es associ at ed wi t h each of  t he ni ne AC 
cat egor i es,  t he number  of  segment s spoken by t he r espondent ,  and t he OM codes 
( f or  t he NV onl y) .   Tabl e 2 shows t he aver age val ues of  each of  t he ei ght een AC 
measur es f or  r espondent s'  answer s t o ei ght  quest i ons.   Si nce ski p pat t er ns 
di ct at ed t hat  some cust omer s wer e not  asked cer t ai n quest i ons,  t hese aver age 
val ues ar e cal cul at ed f r om ( 58 x 8 -  48 =)  416 obser vat i ons.   The aver age 
cust omer  spoke ni ne segment s i n r esponse t o a quest i on f r om t he i nt er vi ewer ,  
suggest i ng t hat  cust omer s had l i t t l e di f f i cul t  " t hi nki ng al oud. "   The 
occur r ence measur e f or  t he " Quest i ons"  cat egor y shows t hat  19% of  t he 
r espondent s used an i nt er r ogat i ve t one of  voi ce ( i . e. ,  asked t he i nt er vi ewer  a 
quest i on) .   Thi s per cent age seems r emar kabl y hi gh - -  i ndi cat i ng t hat  
r espondent s may be exper i enci ng compr ehensi on di f f i cul t i es wi t h cer t ai n 
quest i ons.   The i nt ensi t y measur e f or  t he " Quest i ons"  cat egor y ( 3%)  i s 
r el at i vel y l ow i n compar i son wi t h ot her  cat egor i es - -  i ndi cat i ng t hat  
r espondent s usual l y asked one quest i on,  r at her  t han mul t i pl e quest i ons.   The 
l ower  hal f  of  Tabl e 2 shows t he per cent age of  r espondent s assi gned each of  t he 
OM codes f or  t he ei ght  quest i ons f r om t he NV.   For  exampl e,  35% of  r espondent s'  
answer s wer e coded as i ndi cat i ng r esponse di f f i cul t i es.   Thi s val ue i s 
r el at i vel y hi gh,  suggest i ng t hat  many r espondent s gave i nadequat e answer s.  
 - - - - - - - - - - - -  
 Tabl e 2 her e 
 - - - - - - - - - - - -  
 PRELI MI NARY ANALYSES 
 Thi s sect i on descr i bes pr el i mi nar y anal yses of  t he aut omat i cal l y coded 
pr et est  dat a and expl ai ns how t o i nt er pr et  t he r esul t s.   An expl or at or y f act or  
anal ysi s i s conduct ed t o i nvest i gat e t he under l yi ng di mensi ons of  t he codi ng 
cat egor i es.   The r esul t ant  f act or  scor es ar e used i n an anal ysi s of  var i ance t o 
pr ovi de di agnost i c i nf or mat i on about  super i or  or  i nf er i or  quest i ons.  
Fact or  Anal ysi s   
 A f act or  anal ysi s was conduct ed t o det er mi ne whet her  r espondent s'  coded 
ver bal i zat i ons r ef l ect ed a smal l er  subset  of  under l yi ng cogni t i ve di f f i cul t i es.  
 The ni ne " i nt ensi t y"  var i abl es wer e subj ect ed t o a pr i nci pal  component s 
anal ysi s wi t h a var i max r ot at i on.   Thi s anal ysi s i dent i f i ed f our  i ndependent  
f act or s wi t h ei genval ues gr eat er  t han one t hat  expl ai ned 56% of  t he var i ance i n 
t he or i gi nal  ni ne cat egor i es. vi   ( See Tabl e 3. )   Consi st ent  wi t h t he pi l ot  
st udi es ( Bol t on 1991) ,  t he quest i ons and r epeat  cat egor i es l oad heavi l y on 
f act or  one.   Thi s f act or  was l abel l ed COMPREHENSI ON di f f i cul t i es.   The new 
codi ng cat egor i es,  can' t  say and don' t  know,  l oad heavi l y on t he second f act or .  
 Thi s f act or  was l abel l ed RESPONSE di f f i cul t i es.   Consi st ent  wi t h t he pi l ot  
st udi es,  t he conf i dence cat egor y l oads heavi l y on a separ at e f act or .   A new 
cat egor y of  non- ver bal  cues,  uni nt el l i gi bl e ut t er ances,  i s al so hi ghl y 
associ at ed wi t h t hi s f act or .   Hence,  t he t hi r d f act or  was l abel l ed JUDGMENT 
di f f i cul t i es.   The pause and f or get  cat egor i es l oad on t he f our t h f act or ,  
l abel l ed RETRI EVAL di f f i cul t i es.   Thi s r esul t  i s si mi l ar  t o t he pi l ot  st udy,  
except  t hat  t he f or get  l oadi ng i s l ow her e.   Br oken ut t er ances ar e al so hi ghl y 
associ at ed wi t h t hi s f act or .   Thi s r esul t  i s consi st ent  wi t h t he not i on t hat  
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br oken ut t er ances can i ndi cat e t he sudden r et r i eval  of  i nf or mat i on f r om memor y.  
 - - - - - - -  
 Tabl e 3 
 - - - - - - -  
 I n gener al ,  t he f act or  anal ysi s r esul t s ar e r emar kabl y " cl ean. "   Pauses,  
uni nt el l i gi bl e ut t er ances and br oken ut t er ances mi ght  be expect ed t o l oad 
hi ghl y on mor e t han one f act or  because t hey coul d r ef l ect  mor e t han one 
i nf or mat i on pr ocessi ng pr obl em,  but  t hey do not .   The r esul t s f or  
COMPREHENSI ON,  RETRI EVAL and JUDGMENT f act or s ar e si mi l ar  t o t he f i r st  pi l ot  
st udy r esul t s,  despi t e t he f act  t hat  t hi s sampl e ( busi ness cust omer s)  i s 
di f f er ent  f r om t he pi l ot  st udy sampl e ( r esi dent i al  cust omer s) .   Thi s f i ndi ng 
suggest s t hat  t he codi ng cat egor i es ar e r el at i vel y gener i c and mi ght  be used i n 
ot her  st udi es.    
 - - - - - - - - - - - -  
 Tabl e 4 her e 
 - - - - - - - - - - - -  
I nt er pr et at i on 
 The next  st age of  t he anal ysi s i nvest i gat ed whet her  a cont ent  anal ysi s 
based on t he codi ng scheme coul d be used t o det ect  def ect i ve quest i ons and 
pr ovi de di agnost i c i nf or mat i on.   I t  f ocused on f our  quest i ons ( shown i n Tabl e 
4)  i n whi ch t he phr asi ng was al t er ed bet ween t he t hr ee ver si ons.   The wor di ng 
changes coul d be dr amat i c ( Q3)  or  subt l e ( Q1) .   Si nce a pr et est  ent ai l s 
r esponses t o mul t i pl e quest i ons of  var yi ng di f f i cul t y,  manager s and r esear cher s 
wi l l  be i nt er est ed i n compar i ng t he r esul t s f or  a par t i cul ar  quest i on wi t h t he 
r esul t s f or  some " base case"  ( such as al l  ot her  quest i ons i n t he sur vey) .   They 
can i nspect  t he magni t udes of  t he AC occur r ence and i nt ensi t y measur es,  or  t hey 
can f act or  anal yze t he i nt ensi t y measur es and compar e t he aver age f act or  
scor es.   
 - - - - - - - - - - - -  
 Tabl e 5 her e 
 - - - - - - - - - - - -  
 Cust omer s'  r esponses t o di f f er ent  ver si ons of  t he f our  quest i ons can be 
descr i bed by f act or  scor es gener at ed t o r epr esent  t he f our  t ypes of  cogni t i ve 
di f f i cul t y:   COMPREHENSI ON,  RETRI EVAL,  JUDGMENT and RESPONSE.   The f act or  
scor es f or  each cogni t i ve di f f i cul t y wer e st andar di zed t o have a mean of  zer o 
and a st andar d devi at i on of  one.   The aver age f act or  scor es f or  each ver si on of  
each quest i on ar e shown i n Tabl e 5.   Hi gher  val ues of  t he AC occur r ence and 
i nt ensi t y measur es or  t he f act or  scor es f or  a par t i cul ar  quest i on i ndi cat e t hat  
r espondent s gener at ed mor e ver bal  and non- ver bal  cues i ndi cat i ng di f f i cul t i es 
wi t h t he quest i on.   As a r ough heur i st i c,  a val ue i s " hi gh"  i f  i t  i s t wo 
st andar d er r or s above t he over al l  mean ( i . e. ,  above t he mean val ue acr oss al l  
quest i ons) .   Recal l  t hat  t he mean f act or  scor e acr oss al l  quest i ons i s zer o.   
Si nce t he st andar d er r or  of  t he mean i s about  0. 23 i n t hi s st udy, vi i  an aver age 
f act or  scor e of  ( 2 x 0. 23 =)  0. 46 or  hi gher  i ndi cat es a pot ent i al l y def ect i ve 
quest i on.   For  exampl e,  t he aver age COMPREHENSI ON f act or  scor e f or  t he CV of  Q3 
i s 0. 9135 whi ch i s mor e t han t wo st andar d er r or s above t he mean of  zer o.   
Hence,  t hese dat a i ndi cat e t hat  r espondent s exper i enced r el at i vel y mor e 
COMPREHENSI ON di f f i cul t i es f or  t he CV of  Q3 t han f or  ot her  quest i ons.   I t  i s 
al so possi bl e t o compar e t he aver age f act or  scor e f or  a par t i cul ar  quest i on t o 
anot her  f act or  scor e f or  t he same quest i on.   For  exampl e,  si nce t he aver age 
COMPREHENSI ON scor e f or  t he CV of  Q3 i s 0. 9135 and t he aver age RESPONSE scor e 
i s - 0. 3101,  r espondent s seem t o have exper i enced mor e COMPREHENSI ON 
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di f f i cul t i es t han RESPONSE di f f i cul t i es f or  t hi s quest i on.  
Anal ysi s of  Var i ance 
 Si nce t hi s st udy t est s al t er nat i ve ver si ons of  t he same quest i on,  i t  i s 
al so possi bl e t o compar e t he aver age f act or  scor e f or  a par t i cul ar  quest i on t o 
t he aver age f act or  scor e f or  anot her  ver si on of  t he same quest i on.   Rel at i vel y 
l ar ge di f f er ences ( gr eat er  t han t wo st andar d er r or s)  bet ween f act or  means 
i ndi cat e t hat  r espondent s exper i enced di f f er ent  l evel s of  cogni t i ve 
di f f i cul t i es.   For  exampl e,  si nce t he aver age COMPREHENSI ON scor e f or  t he CV of  
Q3 i s 0. 9135 and t he aver age COMPREHENSI ON scor e f or  t he NV of  Q3 i s - 0. 2875,  
r espondent s ar e cl ear l y exper i enci ng mor e COMPREHENSI ON di f f i cul t i es wi t h t he 
CV t han t he NV.   An anal ysi s of  var i ance ( ANOVA)  can al so be used t o t est  t he 
hypot hesi s t hat  t he f act or  means ar e equal  f or  di f f er ent  ver si ons of  t he same 
quest i on. vi i i   One- way ANOVAs wer e conduct ed f or  each set  of  f act or  scor e means 
f or  each quest i on.   The nul l  hypot hesi s t hat  t he f act or  means ar e equal  acr oss 
ver si ons ( CV/ RV/ NV)  was r ej ect ed by an F t est  f or  69% ( 11/ 16)  of  t he ANOVAs ( p 
< 0. 15)  - -  i mpl yi ng t hat  t her e ar e di f f er ences i n t he aver age f act or  scor es 
acr oss di f f er ent  ver si ons of  t he f our  quest i ons.   Thi s f i ndi ng i s r at her  
sur pr i si ng because:   ( 1)  t he ver si ons of  each quest i on wer e desi gned t o pr oduce 
si mi l ar  r esponses,  al bei t  wi t h di f f er ent  phr aseol ogy;  ( 2)  t he smal l  busi ness 
cust omer  popul at i on was expect ed t o be r easonabl y homogeneous;  and,  ( 3)  t he 
sampl e si zes ar e r el at i vel y smal l  so t hat  onl y l ar ge di f f er ences can be 
det ect ed.  
 The st at i st i cs r epor t ed i n Tabl e 5 ar e i nt er pr et ed i n t he f ol l owi ng way.  
 For  exampl e,  an F t est  of  t he nul l  hypot hesi s t hat  t he CV and NV of  Q3 ( dat a 
communi cat i ons)  have equal  f act or  means i s r ej ect ed ( p < 0. 05)  f or  t wo of  t he 
f our  f act or s:   COMPREHENSI ON,  and RETRI EVAL.  I nspect i ng t he means f or  t hese t wo 
f act or s,  i t  can be seen t hat  r espondent s have hi gher  aver age COMPREHENSI ON and 
RETRI EVAL scor es wi t h t he CV t han wi t h t he NV.   I n gener al ,  a l ower  f act or  
scor e i mpl i es f ewer  di f f i cul t i es associ at ed wi t h associ at ed wi t h t hat  
par t i cul ar  macr opr ocess.   Hence,  t he NV of  Q3 appear s t o be t he " bet t er "  
ver si on i n t he sense t hat  i t  yi el ds si gni f i cant l y f ewer  cues i ndi cat i ng 
compr ehensi on and r et r i eval  di f f i cul t i es.  
 When t her e ar e mor e t han t wo ver si ons of  a par t i cul ar  quest i on,  Schef f e' s 
mul t i pl e compar i son t est  was used t o det er mi ne whi ch ver si ons had si gni f i cant l y 
di f f er ent  f act or  means.   The Schef f e t est  r equi r es l ar ger  di f f er ences bet ween 
means f or  si gni f i cance t han most  ot her  t est s,  and i t  i s appl i cabl e t o gr oups 
f or  whi ch sampl e si zes ar e unequal .   Si nce t he sampl e si zes i n t hi s st udy ar e 
r at her  smal l ,  al l  Schef f e t est s used a si gni f i cance l evel  of  0. 15.   The r i ght  
hand col umn of  Tabl e 5 shows whi ch ver si ons of  each quest i on had si gni f i cant l y 
di f f er ent  f act or  scor e means accor di ng t o t he Schef f e t est .   For  exampl e,  
r espondent s have hi gher  COMPREHENSI ON and RESPONSE scor es wi t h t he RV of  Q4 
( i nst al l at i on)  t han t he NV1.   They al so have hi gher  COMPREHENSI ON and RETRI EVAL 
scor es wi t h t he RV of  Q4 t han NV2.   Hence,  t he t est  r esul t s suggest  t hat  NV1 
and NV2 ar e " bet t er "  ver si ons t han t he RV.  
 RESULTS 
 Thi s sect i on pr esent s t he r esul t s f r om aut omat i c codi ng and obser vat i onal  
moni t or i ng.   I t  descr i bes how management  sel ect ed t he " best "  ver si on of  each 
quest i on usi ng t he AC r esul t s.   Then,  i t  compar es t he OM and AC r esul t s f or  t he 
NV of  t he quest i onnai r e.   Last l y,  t he i mpr ovement  i n t he sur vey i s assessed.  
Aut omat i c Codi ng Resul t s 
 Quest i on One.   Q1 ( over al l  qual i t y)  was a key sur vey i t em i nt ended t o 
el i ci t  a gl obal  eval uat i on of  t he company' s ser vi ce qual i t y.   I n expl or i ng 
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pot ent i al  r evi si ons t o t hi s quest i on,  t he company want ed a si mpl e quest i on t hat  
i mpl i ed a br oad def i ni t i on of  ser vi ce.   Respondent s'  answer s t o t he NV wer e 
char act er i zed by hi gher  JUDGMENT scor es t han t hei r  answer s t o t he CV.   The t wo 
ver si ons of  t hi s quest i on ar e i dent i cal  except  t hat  t he NV uses t he br oader  
t er m  " t el ecommuni cat i ons ser vi ces"  r at her  t han " t el ecommuni cat i ons. "   The 
br oader  t er m seems t o cr eat e j udgment  di f f i cul t i es f or  smal l  busi ness cust omer s 
( unl i ke l ar ge busi ness cust omer s)  t hat  have not  used many t el ecommuni cat i on 
ser vi ces ( e. g. ,  dat a communi cat i ons,  mai nt enance) .  
   Respondent s'  answer s t o t he NV wer e char act er i zed by hi gher  RETRI EVAL 
scor es and l ower  RESPONSE scor es t han t hei r  answer s t o t he RV.   Si nce t he NV 
cont ai ns a r ef er ence per i od ( " over  t he past  t hr ee mont hs" )  as wel l  as t he t er m 
" t el ecommuni cat i ons ser vi ces, "  i t  appear s t o shi f t  r espondent s'  ef f or t s t owar ds 
r et r i eval  pr ocesses ( " can' t  r emember " )  and away f r om r esponse pr ocesses ( " don' t  
know" ) .   The r ef er ence per i od appar ent l y encour aged cust omer s t o make memor y 
based,  r at her  t han st i mul us based,  j udgment s f or  Q1.   Management  pr ef er r ed t o 
obt ai n a memor y based j udgment ,  so t he cur r ent  wor di ng of  t he quest i on t hat  
i ncl uded t he si mpl e t er m " t el ecommuni cat i ons"  and a t hr ee- mont h r ef er ence 
per i od was r et ai ned.  
 Quest i on Two.   Local  t el ephone ser vi ce i s a monopol y i n whi ch cust omer s 
ar e unabl e t o choose among suppl i er s.   Management  was par t i cul ar l y i nt er est ed 
i n al t er nat i ve ways of  aski ng about  t he hypot het i cal  si t uat i on i n whi ch 
cust omer s coul d choose among suppl i er s.   Respondent s'  answer s t o t he CV and t he 
RV of  Q2 ( r ecommend)  ar e char act er i zed by l ower  JUDGMENT scor es t han t hei r  
answer s t o t he NV.   Thi s r esul t  i s consi st ent  wi t h t he gener al  not i on t hat  
shor t ,  si mpl e quest i ons ar e pr ef er abl e.   Respondent s'  answer s t o t he RV have 
hi gher  RESPONSE scor es t han t hei r  answer s t o t he NV.   Thi s r esul t  seemed t o be 
due t o pr obl emat i cal  wor di ng i n bot h t he CV and t he RV because t hey ask 
cust omer s " woul d you r ecommend"  r at her  t han aski ng about  choi ce.   Management  
deci ded t hat  none of  t he t hr ee ver si ons of  t hi s quest i on wer e accept abl e.  
 Quest i on Thr ee.   Manager s had consi der ed Q3 ( dat a communi cat i ons)  t o be 
ver y st r ai ght f or war d.   However ,  af t er  t he f i r st  pr et est ,  t hey r eal i zed t hat  
busi ness cust omer s wer e exper i enci ng consi der abl e di f f i cul t y wi t h t hi s 
quest i on.   The second pr et est  i nvest i gat ed a new ver si on of  t he quest i on t hat  
def i ned dat a communi cat i ons usi ng t er ms t hat  cust omer s had empl oyed dur i ng t he 
f i r st  pr et est .   Tabl e 5 shows t hat  r espondent s'  answer s t o t he NV had l ower  
COMPREHENSI ON and RETRI EVAL scor es t han t he CV.   Respondent s appar ent l y 
exper i enced much l ess di f f i cul t y wi t h t he NV because i t  pr ovi ded a r i cher  set  
of  r et r i eval  cues.   Management  concl uded t hat  t he NV was a super i or  quest i on.  
 Quest i on Four .   Q4 was i nt ended t o det er mi ne whet her  t he cust omer  was 
suf f i ci ent l y knowl edgeabl e about  i nst al l at i on ser vi ces t hat  he/ she coul d answer  
a sequence of  mor e det ai l ed quest i ons.   Management  was di ssat i sf i ed wi t h t he CV 
and exper i ment ed wi t h al t er nat i ve wor di ngs t hat  asked about  knowl edgeabi l i t y 
wi t hout  i mpl yi ng per sonal  cont act  wi t h t he i nst al l er .   The nul l  hypot heses t hat  
t he COMPREHENSI ON,  RETRI EVAL,  JUDGMENT and RESPONSE means wer e equal  acr oss 
ver si ons wer e r ej ect ed ( p < 0. 15) .   NV2' s phr asi ng ( i . e. ,  " r esponsi bl e f or  
managi ng" )  seems dr amat i cal l y di f f er ent  f r om t he phr asi ng of  t he ot her  t hr ee 
ver si ons ( i . e. ,  " f ami l i ar  wi t h" ) .   However ,  t he Schef f e t est  r esul t s i ndi cat ed 
t hat  t he RV' s phr asi ng ( i . e. ,  " f ami l i ar  wi t h t he mor e gener al  aspect s" )  i s 
associ at ed wi t h cogni t i ve di f f i cul t i es.   Respondent s'  answer s t o t he RV had 
si gni f i cant l y hi gher  COMPREHENSI ON and RESPONSE scor es t han t hei r  answer s t o 
t he NV1.   Respondent s'  answer s t o t he RV had si gni f i cant l y hi gher  COMPREHENSI ON 
scor es and si gni f i cant l y l ower  RETRI EVAL scor es t han t hei r  answer s t o t he NV2.  
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 ( Per haps compr ehensi on pr obl ems st op cust omer s f r om at t empt i ng t o r et r i eve 
i nf or mat i on. )   These r esul t s suggest ed t hat  t he RV and NV2 ver si ons of  t he 
quest i on wer e unaccept abl e.   Al t hough t he aver age f act or  scor es f or  t he CV and 
t he NV1 wer e not  si gni f i cant l y di f f er ent ,  t he r espondent s'  answer s t o t he NV1 
have l ower  COMPREHENSI ON,  JUDGMENT and RESPONSE scor es.   Hence,  t hi s ver si on of  
t he quest i on was sel ect ed by management .  
Obser vat i onal  Moni t or i ng Resul t s 
 Tabl e 6 di spl ays t he OM r esul t s f or  t he NV.   The r i ght  col umn shows t he 
per cent age of  i nt er vi ews t hat  wer e coded wi t h each t ype of  di f f i cul t y f or  each 
of  t he f our  quest i ons.   For  exampl e,  20% of  r espondent s exper i enced 
compr ehensi on di f f i cul t i es on t he NV of  Q1 ( over al l  qual i t y) .   For  compar i son 
pur poses,  t he mi ddl e t hr ee col umns of  show descr i be t he aut omat i c codi ng ( AC)  
cat egor i es ( e. g. ,  f or get ,  pause,  and br oken) ,  t he per cent age of  r espondent s 
t hat  wer e aut omat i cal l y assi gned each code f or  t he NV ( e. g. ,  20% of  t he 
r espondent s wer e aut omat i cal l y assi gned t he pause code f or  Q1)  and t he 
associ at ed f act or  scor e ( e. g. ,  0. 31 f or  t he r et r i eval  f act or ) .  
 The per cent age of  cust omer s exper i enci ng di f f i cul t y wi t h speci f i c 
quest i ons can be compar ed t o i dent i f y super i or  or  i nf er i or  quest i ons.   As a 
r ough heur i st i c,  manager s consi der ed OM per cent ages gr eat er  t han 15% t o be 
" hi gh. "   Smal l  per cent ages ( 0- 5%)  of  r espondent s exper i enced compr ehensi on 
di f f i cul t i es wi t h t he NV of  quest i ons t hr ee and f our ,  wher eas l ar ger  
per cent ages ( 14- 20%)  of  r espondent s exper i enced compr ehensi on di f f i cul t i es wi t h 
t he NV of  quest i ons one and t wo.   Appar ent l y,  quest i ons about  speci f i c aspect s 
of  ser vi ce ar e easi er  t o compr ehend t han quest i ons desi gned t o el i ci t  gl obal  
eval uat i ons.   Al t hough a hi gh per cent age of  r espondent s ( 34- 43%)  gave 
i nadequat e answer s t o t he f i r st  t hr ee quest i ons,  t hese r esul t s may be an 
ar t i f act  of  t he concur r ent  pr ot ocol  t echni que.   The el i ci t at i on of  concur r ent  
pr ot ocol s may be encour agi ng open- ended r esponses.   
 - - - - - - - - - - - -  
 Tabl e 6 her e 
 - - - - - - - - - - - -  
 Ther e i s some agr eement  bet ween t he AC and OM r esul t s. i x  For  exampl e,  AC 
r esul t s show t hat  Q2 ( r ecommend)  has hi gh l evel s of  j udgment  di f f i cul t i es 
( i . e. ,  uni nt el l i gi bl e ut t er ances and cues t hat  r espondent s l acked conf i dence) ;  
OM r esul t s al so i ndi cat e hi gh l evel s of  j udgment  di f f i cul t i es.   However ,  
over al l  consi st ency bet ween AC and OM r esul t s seems t o be l ow.   For  exampl e,  
al t hough AC count ed a si gni f i cant  per cent ages of  pauses ( 20%)  and br oken 
ut t er ances ( 23%)  i n r espondent s'  ver bal i zat i ons f or  Q1 ( over al l  qual i t y) ,  OM 
di d not  i dent i f y any r et r i eval  di f f i cul t i es ( 0%) .  As shown i n Tabl e 7,  t he 
cor r el at i on bet ween t he AC f act or  scor es and t he OM codes f or  compr ehensi on 
di f f i cul t i es i s 0. 48 ( p < 0. 01)  acr oss t he f our  quest i ons.   However ,  ot her  
st at i st i cal l y si gni f i cant  cor r el at i ons seem t o ar i se f r om t he coder s'  t endency 
t o r ecor d any r espondent  di f f i cul t y as a compr ehensi on di f f i cul t y.    
 - - - - - - - - - - - -  
 Tabl e 7 her e 
 - - - - - - - - - - - -  
 Cor r el at i ons bet ween t he AC f act or  scor es and t he OM codes can be l ow 
even when t he r aw per cent ages ar e si mi l ar .   For  exampl e,  consi der  t he OM 
r esul t s f or  t he i nst al l at i on quest i on.   NV2 seems t o sl i ght l y domi nat e NV1 
because t he l at t er  has a hi gher  per cent age of  j udgment  di f f i cul t i es.   Thi s 
r esul t  i s consi st ent  wi t h t he r aw per cent ages obt ai ned f r om AC.   However ,  t he 
JUDGMENT f act or  scor es gi ve t he opposi t e r esul t ,  i ndi cat i ng t hat  NV1 i s 



  15  
 

super i or  t o NV2 ( al t hough t he di f f er ence i s not  st at i st i cal l y si gni f i cant  at  p 
> 0. 15) .   Thi s appar ent  cont r adi ct i on bet ween t he r aw per cent ages and t he 
JUDGMENT f act or  scor es ( bot h pr oduced by AC)  i s due t o t he way t hat  t he f act or  
scor es ar e cal cul at ed.   The f act or  scor es ar e wei ght ed combi nat i ons of  al l  ni ne 
AC cat egor i es.   Hence,  AC r esul t s r ef l ect  mor e subt l e di f f er ences i n cust omer s'  
r esponses.    
Assessi ng Sur vey I mpr ovement  
 I mpr ovement  i n t he sur vey can be quant i f i ed as f ol l ows.   GTE had 
or i gi nal l y i nt ended t o r epl ace t he cur r ent  ver si on ( CV)  of  t he sur vey wi t h t he 
r evi sed ver si on ( RV) .   Cust omer s'  cogni t i ve di f f i cul t i es wi t h t he r evi sed 
ver si on of  t he sur vey can be measur ed by t he f act or  scor es.   The l ef t  si de of  
Tabl e 8 shows t he aver age f act or  scor es f or  t he r evi sed ver si ons of  t he 
f ol l owi ng t hr ee quest i ons:   over al l  qual i t y,  dat a communi cat i ons and 
i nst al l at i on.   Af t er  t he t wo pr et est s,  GTE deci ded t o use t he CV of  Q1,  t he NV 
of  Q3 ( dat a communi cat i ons)  and t he NV1 of  Q4 ( i nst al l at i on) .   Al l  ver si ons of  
Q2 wer e r ej ect ed,  so t hi s quest i on i s excl uded f r om t he anal ysi s.   Cust omer s'  
cogni t i ve di f f i cul t i es wi t h t he " f i nal "  ver si ons of  t he quest i ons ar e measur ed 
by t he f act or  scor es shown on t he r i ght  si de of  Tabl e 8.   The aver age 
COMPREHENSI ON,  JUDGMENT and RESPONSE scor es ar e al most  one st andar d devi at i on 
l ower  i n t he f i nal  ver si on of  t he sur vey.   ( Recal l  t hat  t he st andar d devi at i on 
of  each f act or  scor e i s one. )   The RETRI EVAL scor e i s sl i ght l y hi gher  because 
GTE el ect ed t o r et ai n t he cur r ent  ver si on of  Q1 ( over al l  qual i t y)  whi ch 
i ncl udes a r ef er ence per i od.   ( Recal l  t hat  manager s want ed t o encour age 
cust omer s t o make memor y based j udgment s f or  Q1. )   Over al l ,  t he r esul t s show 
t hat  t he f i nal  ver si on pr oduces f ewer  cogni t i ve di f f i cul t i es f or  r espondent .  
 - - - - - - - - - - - -  
 Tabl e 8 her e 
 - - - - - - - - - - - -  
 Anot her  way of  assessi ng sur vey i mpr ovement  i s t o exami ne t he accur acy of  
cust omer s'  r esponses.   Manager s coul d ver i f y t he accur acy of  cust omer s'  answer s 
t o Q3 by exami ni ng t he i nt er nal  consi st ency of  t hei r  answer s or  by checki ng 
company r ecor ds t o det er mi ne whet her  a cust omer  has subscr i bed t o dat a 
communi cat i ons ser vi ces f r om GTE.   The f ol l owi ng t r anscr i pt  of  a cust omer ' s 
answer  t o t he CV of  Q3 i l l ust r at es i nconsi st ency wi t hi n a r esponse.   ( Each new 
l i ne denot es a new segment ;  " >"  denot es a br oken ut t er ance;  and " ( uh) "  denot es 
an uni nt el l i gi bl e ut t er ance. )  
  No.  
  You mean dat a ser vi ces.  
  we do have dat a ser vi ces but  not  f r om GTE.  
  GTE pr ovi des t he l i ne.  
  t he t el ephone l i ne.  
  We use t he l i ne f or  dat a ser vi ces,  t hat ' s i t .  
  we don' t . > 
  i t ' s not . > 
  GTE does not  pr ovi de us wi t h any ( uh)  l i ke modems.  
  comput er  modems or  anyt hi ng l i ke t hat .  
  They pr ovi de us wi t h a l i ne.  
  we use t hat  l i ne f or  a comput er  modem t o communi cat e.  
  That ' s i t .  

The cust omer  r epor t ed t hat  her  company uses a comput er  modem t o send dat a t o 
anot her  l ocat i on ( i mpl yi ng t hat  her  f i r m uses GTE' s dat a communi cat i on 
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ser vi ces/ l i nes)  and yet  she answer ed Q3 i n t he negat i ve.   Hence,  she made a 
r esponse er r or .   Sever al  cust omer s gave i nt er nal l y i nconsi st ent  answer s t hat  
i ndi cat ed a r esponse er r or  when r espondi ng t o t he CV of  Q3,  wher eas no 
cust omer s di d so i n r espondi ng t o t he NV of  Q3.   Hence,  manager s concl uded t hat  
t he NV pr oduced mor e accur at e r esponses - -  conf i r mi ng t he AC r esul t s.   Si nce 
t he r esul t s f r om checki ng t he i nt er nal  consi st ency of  answer s t o Q3 wer e ver y 
cl ear - cut ,  GTE di d not  check busi ness cust omer s'  r ecor ds.   Ot her  quest i ons i n 
t he sur vey el i ci t  opi ni ons,  so t hey ar e not  obj ect i vel y ver i f i abl e f r om 
checki ng i nt er nal  consi st ency or  company r ecor ds.  
      DI SCUSSI ON 
I s an aut omat i c codi ng scheme based on ver bal i zat i ons el i ci t ed dur i ng pr et est s 
usef ul  i n i dent i f yi ng t he i nf or mat i on pr ocessi ng di f f i cul t i es t hat  ar i se as 
r espondent s f or m answer s t o sur vey quest i ons? 
 The r esul t s of  t he f act or  anal ysi s demonst r at e t hat  t he codi ng scheme was 
usef ul  i n i dent i f yi ng cogni t i ve di f f i cul t i es t hat  ar i se as r espondent s f or m 
answer s t o sur vey quest i ons.   The f act or  anal ysi s i dent i f i ed f our  i ndependent  
di mensi ons of  cogni t i ve di f f i cul t i es t hat  wer e l abel l ed COMPREHENSI ON,  
RETRI EVAL,  JUDGMENT and RESPONSE.   I t  i sn' t  possi bl e t o unambi guousl y l i nk 
t hese f our  f act or s wi t h t he cogni t i ve pr ocesses under l yi ng answer s t o sur vey 
quest i ons t hat  have been pr oposed by Tour angeau and ot her s.   However ,  t hese 
f our  f act or s have good f ace val i di t y and,  si nce ei ght  of  t he ni ne codi ng 
cat egor i es l oaded heavi l y on one of  t he f our  f act or s,  t her e i s evi dence of  
conver gent  and di scr i mi nant  val i di t y.   Fur t her mor e,  t hese macr opr ocesses ar e 
r el at i vel y st abl e acr oss di f f er ent  r espondent s ( i . e. ,  busi ness ver sus 
r esi dent i al  cust omer s)  and cont ent  domai ns ( i . e,  di f f er ent  sur veys wi t h 
di f f er ent  quest i ons) .   Al t hough f ur t her  wor k i s necessar y t o devel op a r i cher  
AC codi ng scheme ( e. g. ,  t o bet t er  di scr i mi nat e among r ecal l  and j udgment  
di f f i cul t i es) ,  t hi s i nf or mat i on i s much mor e det ai l ed t han t he i nf or mat i on 
pr ovi ded by convent i onal  pr et est i ng met hods.    
I s a codi ng scheme t hat  t r aces i nf or mat i on pr ocessi ng di f f i cul t i es usef ul  i n 
det ect i ng def ect i ve quest i ons? 
 The ANOVA r esul t s demonst r at e t hat  t he codi ng scheme can be used t o 
di st i ngui sh among di f f er ent  ver si ons of  t he same quest i on.   I t  i s possi bl e t o 
i dent i f y and i mpr ove def ect i ve i t ems by r epl aci ng quest i ons wi t h whi ch 
r espondent s exper i enced hi gher  l evel s of  cogni t i ve di f f i cul t y wi t h l ess 
di f f i cul t  ver si ons.   I t  i s al so possi bl e t o make gener al  st at ement s about  t he 
cogni t i ve ef f or t  associ at ed wi t h di f f er ent  quest i ons.   For  exampl e,  r espondent s 
seem t o have hi gher  RESPONSE scor es wi t h gener al l y wor ded quest i ons and hi gher  
JUDGMENT scor es wi t h speci f i c quest i ons.   Thi s f i ndi ng suggest s t hat  mor e 
speci f i c quest i ons may cause r espondent s t o be uncer t ai n about  t he accur acy of  
t he i nf or mat i on t hat  t hey have r ecal l ed or  about  how t o wei gh t he i nf or mat i on 
t hat  t hey have r ecal l ed or  bot h.  
Can t he i nf or mat i on pr ovi ded by a cont ent  anal ysi s of  r espondent s'  
ver bal i zat i ons be used t o i dent i f y super i or  or  i nf er i or  quest i ons? 
 Thi s st udy demonst r at es t hat  super i or  or  i nf er i or  quest i ons can be 
i dent i f i ed f r om r aw AC codes or  f r om summar y f act or  scor es.   For  exampl e,  t he 
ANOVA r esul t s f or  Q3 cl ear l y show t hat  t he NV i s super i or  t o t he CV.   The 
magni t ude of  t he r educt i on i n cogni t i ve di f f i cul t y can be quant i f i ed as shown 
i n Tabl e 8.   Fur t her mor e,  evi dence ext er nal  t o t he AC r esul t s al so i ndi cat ed 
t hat  t he NV of  Q3 l eads t o r educed r esponse er r or s.   Cust omer s di d not  gi ve 
i nt er nal l y i nconsi st ent  answer s i ndi cat i ng a r esponse er r or  when r espondi ng t o 
t he NV of  Q3.  
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 Subsequent  t o t he pr et est s,  GTE obt ai ned obj ect i ve,  i ndependent  evi dence 
t hat  t he AC pr et est  r esul t s had yi el ded i mpr oved sur veys t hat  gat her ed bet t er  
i nf or mat i on.   GTE compar ed t he r esponses of  t wo nat i onal  pr obabi l i t y sampl es of  
smal l  busi ness cust omer s.   The CV was admi ni st er ed t o one sampl e and t he newl y 
r evi sed sur vey was admi ni st er ed t o t he ot her .   I nt er vi ewer s r epor t ed 
si gni f i cant l y f ewer  pr obl ems admi ni st er i ng t he new sur vey.   Mor e i mpor t ant l y,  
t he r esponses wer e si gni f i cant l y di f f er ent  f or  some quest i ons - -  i ndi cat i ng 
decr eases i n r esponse er r or .   I n a dr amat i c exampl e,  20% of  cust omer s r esponded 
af f i r mat i vel y t o t he CV of  Q3,  wher eas 86% of  cust omer s r esponded af f i r mat i vel y 
t o t he NV of  Q3.   ( I nt er est i ngl y,  t he pr opor t i on of  " don' t  know"  r esponses was 
const ant  acr oss t he t wo ver si ons. )   Appar ent l y,  most  cust omer s answer ed " no"  t o 
t he CV because t hey di d not  r ecogni ze t he t er m " dat a communi cat i on ser vi ces"  as 
r ef er r i ng t o GTE' s pr ovi si on of  dat a l i nes f or  sendi ng i nf or mat i on vi a modems,  
cr edi t  car d r eader s,  and f ax machi nes.    
How do t he r esul t s pr oduced by t hi s met hod compar e wi t h t he r esul t s of  
obser vat i onal  moni t or i ng? 
  The r esul t s i ndi cat e t hat  OM and AC wor k equal l y wel l  at  det ect i ng 
quest i on def ect s t hat  l ead t o compr ehensi on di f f i cul t i es.   OM seems bet t er  at  
det ect i ng r esponse di f f i cul t i es - -  pr obabl y because human coder s ar e bet t er  
abl e t o det er mi ne whet her  a r espondent  has adequat el y answer ed a f i xed f or mat  
quest i on.   Key wor d l i st s cannot  adequat el y i dent i f y al l  si t uat i ons i n whi ch a 
r espondent  ul t i mat el y gi ves an i nadequat e answer .   For  exampl e,  i f  a r espondent  
does not  gi ve an al t er nat i ve f r om t he f i xed r esponse cat egor i es,  he/ she wi l l  
not  necessar i l y i ndi cat e t hi s f act  by usi ng a wor d st r i ng such as " can' t  say. "  
  
 I n gener al ,  OM seems t o per f or m par t i cul ar l y wel l  when t he pr et est i ng 
t ask r equi r es exper t  i nt er pr et at i on.   For  exampl e,  GTE' s OM codi ng scheme 
i ncl udes a separ at e code t o i dent i f y quest i ons t hat  r espondent s di d not  
i nt er pr et  as GTE i nt ended and quest i ons f or  whi ch t he i nt er vi ewer  ( as opposed 
t o t he r espondent )  exper i enced di f f i cul t i es.   I n one quest i on,  some r espondent s 
conf used a yel l ow pages sal esper son wi t h a t el ephone oper at i ons sal esper son - -  
but  t hi s conf usi on was not  evi dent  t o a nai ve l i st ener .   Thi s t ype of  
unant i ci pat ed pr obl em can' t  be pi cked up by t he AC codes.    
 AC det ect s cogni t i ve di f f i cul t i es - -  par t i cul ar l y r et r i eval  and j udgment  
di f f i cul t i es - -  t hat  OM does not  det ect .   For  exampl e,  AC r esul t s show t hat  
al most  one- t hi r d of  r espondent s exper i enced r et r i eval  and j udgment  di f f i cul t i es 
i n answer i ng Q1 ( over al l  qual i t y)  - -  but  t he OM per cent ages ar e subst ant i al l y 
l ower .   OM' s f ai l ur e t o det ect  r et r i eval  and j udgment  di f f i cul t i es i s par t i al l y 
due t o t he f act  t hat  coder s di d not  seem t o r ecogni ze t he non- ver bal  cues t hat  
i ndi cat e t hese t ypes of  cogni t i ve di f f i cul t i es.   However ,  AC' s use of  non-
ver bal  cues does not  ent i r el y expl ai n t hi s f ai l ur e.   For  exampl e,  t he AC 
occur ence measur e i ndi cat es t hat  al most  60% of  r espondent s expr essed a l ack of  
conf i dence i n t hei r  answer s t o Q2,  but  t he OM occur ence measur e i ndi cat es t hat  
onl y 17% of  r espondent s exper i enced such di f f i cul t i es.  
 AC r el i es on a f ai r l y compl ex codi ng scheme,  t hat  i ncl udes a var i et y of  
subt l e ver bal  and non- ver bal  cues,  so i t  pr oduces a r i ch set  of  di agnost i c 
i nf or mat i on.   For  exampl e,  AC di st i ngui shed bet ween ver bal  cues t hat  t he 
r espondent  l acked conf i dence about  how t o answer  t he quest i on and non- ver bal  
cues ( uni nt el l i gi bl e ut t er ances)  t hat  suggest ed non- ver bal i zed pr ocessi ng.   I n 
cont r ast ,  OM codi ng schemes t ypi cal l y do not  oper at e at  t hi s l evel  of  det ai l .   
A mor e compl ex subj ect i ve encodi ng scheme coul d pr ovi de a r i cher  descr i pt i on of  
r espondent s'  cogni t i ve st r at egi es as t hey f or m answer s t o t he sur vey quest i ons.  
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 For  exampl e,  i t  coul d descr i be how r espondent s make compar i sons i n f or mi ng 
j udgment s or  how t hey use r et r i eval  cues.   However ,  exi st i ng pr et est  met hods 
have not  exami ned t hese quest i ons.  
 Do t he i ncr ement al  benef i t s of  t he di agnost i c i nf or mat i on pr ovi ded by AC 
out wei gh t he i ncr ement al  cost s of  aut omat i cal l y codi ng t he dat a?  Bol t on and 
Br onkhor st  ( 1991,  p.  286- 7)  pr ovi de some compar at i ve i nf or mat i on f or  
aut omat i cal l y codi ng f i f t een one- hour  i nt er vi ews.   I f  a r esear cher  i s 
devel opi ng a new codi ng scheme,  bot h OM and AC may r equi r e as much as 40- 50 
hour s of  devel opment  wor k.   Af t er  t he pr et est  i nt er vi ews have been conduct ed 
and t r anscr i bed,  exper t s t ypi cal l y spend about  15 hour s r evi ewi ng t he i nt er vi ew 
t r anscr i pt s and anal yzi ng OM codes.   I n cont r ast ,  i t  t akes about  20 hour s t o 
segment  and pr ecode t he t r anscr i pt s,  pl us a f ew hour s t o t abul at e t he AC 
r esul t s.   I n ot her  wor ds,  OM r equi r es about  15 hour s wor k by an exper t  wher eas 
AC r equi r es 22- 25 hour s wor k - -  most l y by someone wi t h a much l ower  l evel  of  
exper t i se.   As t he number  or  l engt h of  t he i nt er vi ews i ncr eases,  AC becomes 
mor e at t r act i ve because t he f i xed cost s ( i ncl udi ng t he t i me t o devel op and 
i t er at i vel y t est  new codes f or  speci al  si t uat i ons)  ar e spr ead over  mor e 
i nt er vi ews.   Al so,  as t he i nvest i gat or  gai ns exper i ence,  aut omat i c codi ng 
becomes i ncr easi ngl y t i me and cost - ef f ect i ve.   Hence,  AC woul d be par t i cul ar l y 
at t r act i ve t o or gani zat i ons ( e. g. ,  mar ket  r esear ch f i r ms,  l ar ge cor por at i ons 
and gover nment )  t hat  pr et est  quest i onnai r es f r equent l y and desi r e st andar di zed 
pr ocedur es.  
     CONCLUDI NG REMARKS 
 Pr i or  r esear ch suggest s t hat  obser vat i onal  moni t or i ng i s a si mpl e,  l ow-
cost ,  f l exi bl e and ef f ect i ve syst em f or  pr et est i ng.   However ,  t hi s st udy shows 
t hat  obser vat i onal  moni t or i ng does not  uncover  al l  quest i on def ect s or  
adequat el y di agnose al l  t he quest i on def ect s t hat  i t  i dent i f i es.   Aut omat i c 
codi ng uncover s quest i on def ect s t hat  l ead t o r et r i eval  and j udgment  
di f f i cul t i es t hat  obser vat i onal  moni t or i ng does not  det ect .   I t  al so pr ovi des 
mor e det ai l ed di agnost i c i nf or mat i on,  such as di st i ngui shi ng bet ween 
r espondent s'  st at ement s of  l ack of  conf i dence and subt l e cues i ndi cat i ng non-
ver bal i zed pr ocessi ng.    
 These f i ndi ngs ar e consi st ent  wi t h Oksenber g,  Cannel l  and Kal t on' s ( 1991)  
exper i ence wi t h obser vat i onal  moni t or i ng.   They concl uded t hat  obser vat i onal  
moni t or i ng " does not  al ways i dent i f y t he sour ces of  t he pr obl ems i t  uncover s"  
( p.  362) .   They have used speci al  pr obes and i nt er vi ewer  r at i ngs t o uncover  
addi t i onal  pr obl ems and t hey debr i ef  coder s and i nt er vi ewer s t o obt ai n 
addi t i onal  i nsi ght s concer ni ng t he sour ce of  pr obl ems.   However ,  t hey r epor t  
t hat  speci al  pr obes wor k wel l  f or  compr ehensi on di f f i cul t i es but  not  f or  ot her  
di f f i cul t i es.  
 Aut omat i c codi ng seems par t i cul ar l y sui t ed t o i dent i f yi ng compr ehensi on,  
r et r i eval  and j udgment  di f f i cul t i es t hat  ar i se f r om quest i on phr asi ng def ect s,  
wher eas obser vat i onal  moni t or i ng seems bet t er  sui t ed t o si t uat i ons r equi r i ng 
exper t  j udgment  of  r esponse di f f i cul t i es ar i si ng f r om ot her  quest i onnai r e 
desi gn f act or s,  such as quest i on or der .   For  exampl e,  GTE uses obser vat i onal  
moni t or i ng t echni ques t o uncover  r espondent  di f f i cul t i es due t o quest i on or der  
and t o i nvest i gat e i nst ances wher e r espondent s'  i nt er pr et at i ons of  a quest i on 
does not  mat ch manager i al  i nt ent .   Hence,  t hese f i ndi ngs suggest  t hat  a cont ent  
anal ysi s t hat  r el i es on comput er - assi st ed codi ng can be a pot ent i al l y i mpor t ant  
compl ement  t o convent i onal  anal yses.   A r esear cher  may deci de t o use bot h 
obser vat i onal  moni t or i ng and aut omat i c codi ng t o eval uat e di f f er ent  aspect s of  
a sur vey.    



  19  
 

 Resear cher s can use t he pr oposed met hod t o quant i f y r espondent s'  
cogni t i ve di f f i cul t i es wi t h speci f i c sur vey i t ems and t o r el at e t hese 
di f f i cul t i es t o speci f i c quest i on char act er i st i cs.   Thi s i nf or mat i on can be 
used t o i dent i f y quest i on def ect s and t o make r evi si ons - -  wi t h measur abl e 
i mpr ovement s i n r espondent s'  abi l i t y t o r espond t o t he quest i ons.   Fur t her mor e,  
i n t hi s st udy,  subsequent  sur vey r esul t s pr ovi ded i ndependent  evi dence t hat  t he 
r evi sed quest i onnai r e yi el ded " bet t er "  i nf or mat i on f or  deci si on- maker s t o use 
i n pol i cy deci si ons.   Hence,  t he pr oposed quest i onnai r e pr et est i ng met hodol ogy 
seems t o be a usef ul  st ep t owar ds measur i ng and cont r ol l i ng non- sampl i ng er r or .  
  
 As a gener al  r ul e of  t humb,  sur vey r esear cher s ar e advi sed t o al l ocat e 
f i ve t o t en per cent  of  t hei r  budget s t o sur vey pr et est i ng.   ( Thi s r ul e i s 
t ypi cal l y honor ed i n t he br each! )   The r esul t ant  quest i onnai r e r evi si ons may 
ent ai l  st r uct ur al  changes i n t he quest i onnai r e ( e. g. ,  quest i on or der ) ,  as wel l  
as changes i n phr asi ng ( e. g. ,  r equest  f or  cooper at i on) .   I n addi t i on t o 
decr easi ng r esponse er r or s,  t hese changes can make t he i nt er vi ews mor e pl easant  
f or  r espondent s and make t he sur vey i nst r ument  easi er  t o admi ni st er  - -  l eadi ng 
t o hi gher  cooper at i on r at es,  mor e compl et e i nf or mat i on,  shor t er  i nt er vi ew t i mes 
- -  and subst ant i al  cost  savi ngs.   The magni t ude of  t he cost  savi ngs due t o 
pr et est i ng depend on t he nat ur e of  t he sur vey and t he si ze of  t he sampl e.   
However ,  t he f ol l owi ng exampl e pr ovi des some " bal l par k f i gur es. "   These 
cal cul at i ons ar e based on GTE' s exper i ence wi t h a sur vey of  12, 800 r espondent s 
t hat  cost  about  $282, 000.   The mar ket  r esear ch suppl i er  r epor t ed an ei ght  
per cent  r educt i on i n cost s due t o quest i onnai r e r evi si ons:   $15, 100 ( 5%)  due t o 
changes i n cooper at i on r at es,  $2, 100 ( 1%)  due t o speci f i c changes i n quest i ons,  
and $4, 800 ( 2%)  due t o a r educt i on i n aver age i nt er vi ew t i me of  t hr ee mi nut es.  
 Si nce pr et est i ng cost s r un about  t hr ee per cent  of  t he t ot al  sur vey cost s, x t he 
est i mat ed net  cost  savi ng was about  $13, 540 ( 5%) .    
 Fur t her  r esear ch i s necessar y t o mor e f ul l y expl or e t he si t uat i ons i n 
whi ch i t  i s benef i ci al  t o appl y cont ent  anal ysi s t o pr et est  i nt er vi ews.   
Theor et i cal  wor k i s necessar y t o under st and r espondent s'  cogni t i ve pr ocesses 
and r esponses t o sur vey quest i ons.   Empi r i cal  wor k i s r equi r ed t o devel op and 
r ef i ne appr opr i at e codi ng schemes f or  di f f er ent  i nt er vi ew t opi cs and 
char act er i st i cs.   For  exampl e,  i t  woul d be desi r abl e t o devel op addi t i onal  
codes t o i dent i f y j udgment  di f f i cul t i es.   Fi nal l y,  i t  woul d be desi r abl e t o 
conduct  exper i ment s t o eval uat e t hi s quest i onnai r e pr et est i ng met hodol ogy by 
appl yi ng i t  t o sur vey quest i ons t hat  have been desi gned t o el i ci t  cer t ai n t ypes 
of  pr obl ems.  
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 FOOTNOTES 
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 Tabl e 1 
 
 Codi ng Scheme 
 

 Repeat  
r epeat   
i nt er pr et   
def i ne  
expl ai n  
comment   
how&r at e  
do: you: mean  
ask: t hat   
aski ng  
I &mi sunder st and  
I &mi sunder st ood  
I : don' t : t hi nk: I : got : you  
I : t hought : you: sai d  
say: t hat : agai n  
ar e&t al ki ng: about   
i n: t er ms: of   
so: i t : says  
i n: ot her : wor ds  
about : t he: quest i on  
t hat : wor d  
don' t : under st and  
l i st en: t o&agai n  
ar e: you: t al ki ng  
hear : t hat : agai n  
i s: t hat : what : you' r e: aski ng  
pr obl em&quest i on  
what &l ooki ng: f or   
what : was&agai n  
what &mean  
I : t ake: i t : t hat   
I ' m: sor r y  
par don: me  
wonder i ng  
conf used  
you: mean  
ask: t hat : quest i on 
say&one: mor e: t i me 
one: mor e: t i me&t he: quest i on 
I ' m: l ost  
I : l ost : you 
l i st en: t o: t he: quest i on 
r ead: t he: quest i on 
st at e: t he: quest i on 
hear : t he: quest i on 
l i st en: t o: t he: quest i on 
ask: t he: quest i on 
r ead: t hat : quest i on 
st at e: t hat : quest i on 
hear : t hat : quest i on 

 For get  
don' t : r emember   
do: not : r emember   
f or get   
can' t : t hi nk  
cannot : t hi nk  
I ' m: t r yi ng: t o: t hi nk  
can' t : r ecal l   
cannot : r ecal l   
no: memor y  
can' t : r emember   
cannot : r emember   
no: r ecol l ect i on  
no: r emembr ance  
doesn' t : cal l : t o: mi nd  
does: not : cal l : t o: mi nd  
won' t : cal l : t o: mi nd  
wi l l : not : cal l : t o: mi nd  
doesn' t : j og&memor y  
does: not : j og&memor y  
doesn' t : r emi nd: me  
does: not : r emi nd: me  
don' t : r ecol l ect   
do: not : r ecol l ect  

  Conf i dence 
pr obabl y  
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appr oxi mat el y  
maybe  
per haps  
I : guess  
ki nd: of   
unl ess  
somewher e: i n: t her e  
I : r eckon  
not : cer t ai n  
I &i magi ne  
depends  
most l y  
sor t : of   
not : sur e  
what ever   
or : somet hi ng  
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 Tabl e 1 ( cont ' d)  

 
 Codi ng Scheme 
 
 

 Can' t  Say 
I : can' t : say  
I : can' t : t el l   
I : can' t : r at e  
I : can' t : eval uat e  
I : can' t : j udge  
t ough&r at e  
not : easy&r at e  
di f f i cul t &r at e  
har d&r at e  
t ough&eval uat e  
not : easy&eval uat e  
di f f i cul t &eval uat e  
har d&eval uat e  
t ough&t o: say  
not : easy&t o: say  
di f f i cul t &t o: say  
har d&t o: say  
t ough&j udge  
not : easy&j udge  
di f f i cul t &j udge  
har d&j udge  
t ough&t o: t el l   
not : easy&t o: t el l   
di f f i cul t &t o: t el l   
har d&t o: t el l   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Don' t  Know 
I : don' t : know  
I : woul dn' t : know  
not : know  
I : don' t : t hi nk: I : know  
I : have: no: i dea  
don' t : have&any: i dea  
no: exper i ence  
never : exper i enced  
not : exper i enced  
any: exper i ence  
never : exper i ence  
not : exper i ence  
haven' t : exper i enced  
not : f ami l i ar : wi t h  
no: need: f or &ser vi ce  
no: need: f or &opt i on  
never : done  
never : used  
never : use  
don' t : use  
haven' t : used  
not : f ami l i ar  
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 Tabl e 2 

 
 Means*  
 
 

 Codi ng Cat egor y  I nt ensi t y ( %)   Occur r ence ( %)  

 Aut omat i c Codi ng 

Quest i ons   3. 31  19. 47 
Repeat    2. 27  16. 35 
Pause   1. 38  11. 30 
For get    0. 22   2. 40 
Br oken   1. 61   12. 50 
Uni nt el l i gi bl e  12. 82  50. 48 
Conf i dence   5. 13  32. 69 
Don' t  Know   2. 10  15. 63 
Can' t  Say   0. 34  3. 13 

 Obser vat i onal  Moni t or i ng 

Compr ehensi on  11. 54  na 
Ret r i eval    1. 92  na 
Judgment   11. 54  na 
Response  34. 62  na 

 

*   Lower  scor es i mpl y f ewer  cues i ndi cat i ng cogni t i ve di f f i cul t i es.   On aver age 
each r espondent  ut t er ed ni ne segment s i n r esponse t o a quest i on.   Sampl e si ze 
i s 416 obser vat i ons f or  aut omat i c codi ng and 104 obser vat i ons f or  obser vat i onal  
moni t or i ng.  
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 Tabl e 3 
 
 Rot at ed Fact or  Loadi ngs*  
 
 
              FACTOR  1    FACTOR  2      FACTOR  3      FACTOR  4  
 
           ( Compr ehensi on)  ( Response)     ( Judgment )     ( Ret r i eval )  
  
Quest i on  . 79145  - . 06748  - . 09436   . 21099  
Repeat    . 84066    . 06873   . 07090  - . 07529  
Pause   . 15820  - . 21737   . 23077   . 63399  
For get    . 01068    . 02804  - . 09030   . 36401  
Br oken  - . 02313   . 19954  - . 01863   . 63907  
Uni nt el l .  - . 22708   . 00641   . 76396   . 13931  
Conf i dence  . 28146   . 12146   . 69347  - . 25739  
Can' t  Say - . 01013   . 80387  - . 10354  - . 00348  
Don' t  Know  . 02394   . 67899   . 21685   . 09792  
  
Ei genval ues 1. 52   1. 31   1. 10   1. 07 
 
Var i ance  0. 17   0. 15   0. 12   0. 12 
Expl ai ned  
 
 
 
 
*   Sampl e si ze i s 416 obser vat i ons.  
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 Tabl e Four  
 
 Sel ect ed Quest i ons*  
 

 Cur r ent  ( CV)   Revi sed ( RV)   New ( NV)  

Over al l ,  how woul d you 
r at e t he qual i t y of  
t el ecommuni cat i ons GTE 
has pr ovi ded t o your  
company over  t he past  
t hr ee mont hs?  Woul d 
you say A f or  
Excel l ent ,  B f or  Good,  
C f or  Aver age,  D f or  
Bel ow Aver age or  F f or  
Poor ? 

Over al l ,  how woul d you 
r at e t he qual i t y of  
t el ecommuni cat i ons GTE 
has pr ovi ded t o your  
company? 

Over al l ,  how woul d you 
r at e t he qual i t y of  
t el ecommuni cat i ons 
ser vi ces t hat  GTE has been 
pr ovi di ng t o your  company 
over  t he past  t hr ee 
mont hs? 

Based on your  over al l  
exper i ence dur i ng t he 
past  t hr ee mont hs,  
woul d you r ecommend 
GTE t o someone at  
anot her  busi ness who 
has a choi ce bet ween 
GTE and al t er nat i ve 
suppl i er s?  [ Open-
ended quest i on.   
Response cat egor i es:   
woul d/ woul d not / don' t  
have a choi ce/ don' t  
know. ]  

I f  someone at  anot her  
busi ness had a choi ce 
bet ween GTE and 
al t er nat i ve suppl i er s,  
based on your  over al l  
exper i ence,  woul d you 
r ecommend GTE? 

Suppose condi t i ons exi st ed 
wher e your  company had a 
choi ce among GTE and 
al t er nat i ve l ocal  
t el ephone compani es.   
Based on your  over al l  
exper i ence wi t h GTE,  woul d 
you choose t hem t o be your  
l ocal  t el ephone company? 

Does your  company have 
any dat a 
communi cat i ons 
ser vi ces f r om GTE?  
[ Open- ended quest i on.  
 Response cat egor i es:  
 yes/ no/ don' t  know.  

Does your  company have 
any dat a communi cat i ons 
ser vi ces f r om GTE?  
[ Same as cur r ent  
ver si on. ]  

Do you send i nf or mat i on 
bet ween di f f er ent  
l ocat i ons usi ng any of  t he 
f ol l owi ng dat a equi pment :  
 comput er ,  f ax,  modem or  
cr edi t  car d r eader ? 

Ar e you gener al l y 
f ami l i ar  wi t h t hese 
i nst al l at i on ser vi ces? 
 [ Open- ended quest i on.  
 Response cat egor i es:  
 yes/ no/ don' t  know. ]  

Ar e you f ami l i ar  wi t h 
t he mor e gener al  
aspect s of  t hese 
i nst al l at i on ser vi ces? 

( 1)  Ar e you per sonal l y 
f ami l i ar  wi t h t he 
i nst al l at i on ser vi ce 
pr ovi ded t o your  company 
by GTE? 
( 2)   Ar e you per sonal l y 
r esponsi bl e f or  managi ng 
i nst al l at i on wi t h GTE? 

 

*   Response cat egor i es ar e t he same acr oss al l  ver si ons of  a gi ven quest i on.   
GTE i nvest i gat es r esponse cat egor y i ssues usi ng di f f er ent  r esear ch t echni ques 
t han t hose descr i bed i n t hi s paper .  
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 Tabl e 5 
 
 ANOVA and Schef f e Test  Resul t sa 
  

1.   CV:   Over al l ,  how woul d you r at e t he qual i t y of  t el ecommuni cat i ons GTE 
has pr ovi ded t o your  company over  t he past  t hr ee mont hs? 

 Di f f i cul t y  CV  RV  NV    F Schef f e 
Compr ehensi on 
Ret r i eval  
Judgment    
Response 

 - 0. 0332 
  0. 0702 
  - 0. 4161 
 - 0. 0014 

 - 0. 0033 
 - 0. 4598 
  0. 2179 
  0. 1644 

 - 0. 1304 
  0. 3131 
  0. 3324 
 - 0. 1909 

  
  
  

 0. 19   
 2. 97* *  
 2. 58* *  
 2. 13*   

 
 RV/ NV 
 CV/ NV 
 RV/ NV 

Sampl e Si ze  13  15  30  

2.   CV:   Based on your  over al l  exper i ence dur i ng t he past  t hr ee mont hs,  woul d 
you r ecommend GTE t o someone at  anot her  busi ness who has a choi ce bet ween GTE 
and al t er nat i ve suppl i er s? 
 Di f f i cul t y  CV  RV  NV    F Schef f e 
Compr ehensi on 
Ret r i eval  
Judgment    
 
Response 

 - 0. 1997 
 - 0. 1956 
 - 0. 4765 
 
  0. 3020 

  0. 0210 
 - 0. 2646 
 - 0. 4522 
 
  1. 3812 

 - 0. 0452 
  0. 1083 
  0. 3645 
 
 - 0. 1279 

  0. 49 
 1. 32 
 7. 27* *  
 
 4. 10* * *  

 
 
CV/ NV 
RV/ NV 
RV/ NV 

Sampl e Si ze  13  15  29  

3.   CV:   Does your  company have any dat a communi cat i ons ser vi ces f r om GTE? 
 Di f f i cul t y  CV  RV  NV   F  Pai r ed 
Compr ehensi on 
Ret r i eval  
Judgment    
Response 

  0. 9135 
  0. 5980 
 - 0. 1875 
 - 0. 3101 

 NA 
 NA 
 NA 
 NA 

 - 0. 2875 
 - 0. 1087 
  0. 1092 
 - 0. 2565 

 10. 68* * *  
 4. 97* * *  
 1. 94 
 0. 12 

CV/ NV 
CV/ NV 

Sampl e Si ze  28   30  
4.   CV:   Ar e you gener al l y f ami l i ar  wi t h t hese i nst al l at i on ser vi ces? 
 Di f f i cul t y  CV  RV  NV1  NV2  F  Schef f e 
Compr ehensi on 
 
Ret r i eval  
Judgment    
Response 

  0. 5008 
 
 - 0. 5421 
  0. 7042 
 - 0. 0278 

  1. 5180 
 
 - 0. 6826 
  0. 4954 
  0. 5542 

 - 0. 0839 
 
 - 0. 2130 
 - 0. 2841 
 - 0. 3495 

 0. 4360 
 
 0. 2804 
- 0. 4599 
- 0. 2425 

 3. 87* * *  
 
 3. 49* * *  
 1. 90*  
 2. 63* *  

RV/ NV1 
RV/ NV2 
RV/ NV2 
 
RV/ NV1 

Sampl e Si ze  5  12  7  8   
 

a Si gni f i cance l evel  f or  t he F t est s ar e i ndi cat ed by ast er i sks:   * * *  p < 0. 05,  
* *  p <  0. 10,  *  p < 0. 15.   Al l  Schef f e t est s used a si gni f i cance l evel  of  0. 15.  



  44  
 

� � � � �� �� �
� � 	 
 � � � 
� 	 � �� 
� � �� � � � � � � � 
	 � � ��� 	 � 
� 	 � 
� � �

� � 
� � 
� � �� � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � 	 � � � 	 � � � � � � �� � � � � � � � � � �

! "��# $ %��� � � � � ��&�� 	 ' �' 	 � �� �� 	 � �� � � � �� � � �( � � �
� � �	 � �� � �� � 	 
 
 � � 
� � � 
	 � � �� � � � 
� � � �� � � � �) � * �"""�

� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 � � + � � � � 
	 � � �
, � � � � � �

�����- . ". . �
�����! . ". . �

����/0 "! . 0 1 � ����- 0 "0 0 �

, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � � �� � 	 � � � � �
� � � � � �
2 � 	 3� � �

������0 "0 0 �
�����- 0 "0 0 �
�����- . ". . �

�����0 ". ! . ! �
�

�����0 "0 0 �

4� � � 
 � � �4� � � 
 � � �4� � � 
 � � �4� � � 
 � � � � 5 � 
� � � ��
� 
� �� �
� 	 � � 
� � � � � �

�����6. ". . �
�����. � "� 6�

�����0 ". . - 1 � ����! 0 "0 0 �

, � � � 	 � � �, � � � 	 � � �, � � � 	 � � �, � � � 	 � � � � � � � 7� � � � �
� 	 � 7� �8 � 	 ' �

������0 "0 0 �
�����- 0 "0 0 �

����/0 "! 90 9 � ����. � "� 6�

+ - "��# $ %�� � � � 	 � � �� 	 � � 
� 
	 � � �� : 
� � � � �' � � � � �� 	 � � �� 	 
 � � � � �� � � �� �� � 	 
� � �� 
 	 � � �) � * �� � � �� �� � � � � � 
� � """�

� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 � � + � � � � 
	 � � �
, � � � � � �

�����- 6"; 9 �
�����- 1 "! 1 �

����/0 "0 1 ; - � ����! . "69 �

, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � � � � 	 � � � � �
� � � � � �
2 � 	 3� � �

������0 "0 0 �
�����- 0 "� 9 �
�����- 0 "� 9 �

�����0 "! 0 <. � ������ "90 �

4� � � 
 � � �4� � � 
 � � �4� � � 
 � � �4� � � 
 � � � � 5 � 
� � � ��
� 
� �� �
� 	 � � 
� � � � � �

�����6; "<� �
�����; <"� - �

�����0 ". � 1 ; � ����! 6"- 1 �

, � � � 	 � � �, � � � 	 � � �, � � � 	 � � �, � � � 	 � � � ������� � � � 7� � � � �
� 	 � 7� �8 � 	 ' �

������0 "0 0 �
�����! 0 ". 1 �

����/0 "! - 69 � ����. 1 "1<�

+ . "��# $ %��� 	 �� 	 � �� � � � �
� � 	 � 
 � � 
	 � �� � � ' � � � �� 
� � � � � � � ��	 � � � 
	 � � �� � 
� � �� � � �	 � �� � � �� 	 ��	 ' 
� � �� � � � �"""�

� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 � � + � � � � 
	 � � �
, � � � � � �

�����- 0 "0 0 �
�����! . ". . �

����/0 "- <6; � ����� "� 6�

, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � � � � 	 � � � � �
� � � � � �
2 � 	 3� � �

������0 "0 0 �
������0 "0 0 �
������. ". . �

����/0 "! 0 <6� ����0 "0 0 �

4� � � 
 � � �4� � � 
 � � �4� � � 
 � � �4� � � 
 � � � � 5 � 
� � � ��
� 
� �� �
� 	 � � 
� � � � � �

������ . ". . �
�����! � "� 6�

�����0 "! 0 9 - � ���! 0 "0 0 �

, � � � 	 � � �, � � � 	 � � �, � � � 	 � � �, � � � 	 � � � �� � � � 7� � � � �
� 	 � 7� �8 � 	 ' �

������0 "0 0 �
�����! 0 "0 0 �

����/0 "- ; � ; ������ ���1 . ". . �

1 "��# $ ! =- %��� � � �� 	 � �� � � � 	 � � ��� �� � 
 
�
� � �' 
� � �� � � �
� � � � ��� � 
	 � �� � � � 
� � �"""�=�� � � � 	 � � 
� �� �� 	 � �
 � � � � 
� � �"""�

� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 �� 	 
 � � � � � � � 
 	 � � + � � � � 
	 � � �
, � � � � � �

��! 1 ". �=��0 "0 �
��! 1 ". �=��0 "0 �

# $ ! %�/0 "0 <. 9 �
# $ - %�/0 "1 . � 0 �

# $ ! %��0 "0 0 �
# $ - %��0 "0 0 �

, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � �, � � � 
 � � � � ������ � 	 � � � � �
� � � � � �
2 � 	 3� � �

���0 "0 �=��0 "0 � �
��! 1 ". �=�! - "; �
���0 "0 �=�- ; "0 �

# $ ! %�/0 "- ! - <�
# $ - %��0 "- <0 . �

# $ ! %��0 "0 0 �
# $ - %��0 "0 0 �

4� � � 
 � � �4� � � 
 � � �4� � � 
 � � �4� � � 
 � � � � 5 � 
� � � ��
� 
� �� �
� 	 � � 
� � � � � �

��; 6"! �=�. 6"; �
��! 1 ". �=�! - "; �

# $ ! %�/0 "- <1 ! �
# $ - %�/0 "1 ; 99 �

# $ ! %�! 1 "- 9 �
# $ - %��0 "0 0 �

, � � � 	 � � �, � � � 	 � � �, � � � 	 � � �, � � � 	 � � � ������ � � � 7� � � � �
� 	 � 7� �8 � 	 ' �

���0 "0 �=�0 "0 �
���0 "0 �=�0 "0 �

# $ ! %�/0 ". 19 ; �
# $ - %�/0 "- 1 - ; �

# $ ! %�! 1 "- 9 �
# $ - %�! - "; 0 �



  45  
 

���� Tabl e 7 

 
 Cor r el at i ons Among Aut omat i c Codes and Obser vat i onal  Moni t or i ng Codes  
 
  

Obser vat i onal  Moni t or i ng  Aut omat i c Codi ng 

 Compr ehensi on Ret r i eval  Judgment  Response 
Compr ehensi on   0. 4783* * *  0. 1978* *   0. 0316 - 0. 0594 
Ret r i eval    0. 0511 0. 1039  0. 0869 - 0. 1463*  
Judgment    0. 1880* *  0. 0818  0. 1085  0. 0262 
Response   0. 1026 0. 0468  0. 0970  0. 0582 

 

One t ai l ed t est :   * * *  p < 0. 01 * *  p < 0. 05 *  p < 0. 10 
 
Sampl e si ze = 104 
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���� Tabl e 8 
 
 Reduct i on i n Cogni t i ve Di f f i cul t i es As Measur ed by Fact or  Scor es 
 

 Di f f i cul t y  RV*   Sel ect ed Ver si on  Di f f e
r en ce 

 Change 

Compr ehensi on  +0. 8094  - 0. 1349  - 0. 9443  bet t er  

Ret r i eval   - 0. 1815  - 0. 0838  +0. 0977  wor se 

Judgment    0. 5258  - 0. 1970  - 0. 7228  bet t er  

Response   0. 4085  - 0. 2025  - 0. 6110  bet t er  

 

 
*   Fact or  means ar e based on t hr ee of  t he f our  quest i ons.    



  47  
 

���� Ref er ences 
 
 
Assael ,  Henr y and John Keon ( 1982) ,  " Nonsampl i ng vs.  Sampl i ng Er r or s i n Sur vey 
 Resear ch, "  Jour nal  of  Mar ket i ng,  45 ( Spr i ng) ,  114- 123.  
 
Bel son,  Wi l l i am A.  ( 1981) ,  The Desi gn and Under st andi ng of  Sur vey Quest i ons,  
 Al der shot ,  Engl and:  Gower  Publ i shi ng Company.  
 
Ber ci ni ,  Debor ah ( 1989) ,  " Obser vat i on and moni t or i ng of  i nt er vi ews, "  Qui r k' s 
 Mar ket i ng Resear ch Revi ew ( May) .  
 
Bi ckar t ,  Bar bar a A. ,  Johnny Bl ai r ,  Geet a Menon and Seymour  Sudman ( 1990) ,  
 " Cogni t i ve Aspect s of  Pr oxy Repor t i ng of  Behavi or , "  Advances i n Consumer ,  
 17,  198- 206 
 
Bi ehal ,  Gabr i el  and Di pankar  Chakr avar t hi  ( 1989) ,  " The Ef f ect s of  Concur r ent  
 Ver bal i zat i on on Choi ce Pr ocessi ng, "  Jour nal  of  Mar ket i ng Resear ch,  26,  84 
 - 96.  
 
Bl ai r ,  Edwar d and Scot  Bur t on ( 1987) ,  " Cogni t i ve Pr ocesses Used by Sur vey 
 Respondent s t o Answer  Behavi or al  Fr equency Quest i ons, "  Jour nal  of  Consumer  
 Resear ch,  14 ( Sept ember ) ,  280- 288.  
 
Bol t on,  Rut h N.  ( 1991) ,  " An Expl or at or y I nvest i gat i on of  Quest i onnai r e Pr et est i ng 
 wi t h Ver bal  Pr ot ocol  Anal ysi s, "  Advances i n Consumer  Resear ch,  18,  558- 65.  
 
             and Ti na M.  Br onkhor st  ( 1990) ,  " Gener al  Ser vi ces Quest i onnai r e:   
Pr et est  Resul t s, "  GTE Labor at or i es Techni cal  Memor andum 0253- 03- 90- 420.  
 
             and Ti na M.  Br onkhor st  ( 1991) ,  " Quant i t at i ve Anal yses of  Dept h 
 I nt er vi ews, "  Psychol ogy and Mar ket i ng,  8 ( 4) ,  275- 97.  
 
Cannel l ,  Char l es and Loi s Oksenber g ( 1988) ,  " Obser vat i on of  Behavi or  i n Tel ephone 
 I nt er vi ews, "  Tel ephone Sur vey Met hodol ogy,  Gr oves,  Bi emer ,  Lyber g,  Massey,  
 Ni chol l s and Waksber g,  eds. ,  New Yor k:  John Wi l ey and Sons,  475- 96.  
 
Campanel l i ,  P. ,  E.  Mar t i n and K.  Cr ei ght on ( 1989) ,  " Respondent s Under st andi ng of  
 Labor  For ce Concept s:   I nsi ght s f r om Debr i ef i ng St udi es, "  Pr oceedi ngs of  
 t he Fi f t h Annual  Census Bur eau Resear ch Conf er ence.  
 
Conver se,  Jean M.  and St anl ey Pr esser  ( 1986) ,  " Sur vey Quest i ons:   Handcr af t i ng 
 t he St andar di zed Quest i onnai r e, "  Sage Uni ver si t y Paper  ser i es on 
 Quant i t at i ve Appl i cat i ons i n t he Soci al  Sci ences,  07- 063,  Bever l y Hi l l s:  
 Sage Publ i cat i ons.   
 
Er i csson,  K.  Ander s and Her ber t  A.  Si mon ( 1980) ,  Ver bal  Repor t s as Dat a, "  
 Psychol ogi cal  Revi ew,  87 ( May)  215- 250.  
 
             and Her ber t  A.  Si mon ( 1984) ,  Pr ot ocol  Anal ysi s:   Ver bal  Repor t s as 
 Dat a,  Cambr i dge,  MA:   MI T Pr ess.  
 



  48  
 

 
Hi ppl er ,  Hans- J. ,  Nor ber t  Schwar z and Seymour  Sudman ( 1987) ,  Soci al  I nf or mat i on 
 Pr ocessi ng and Sur vey Met hodol ogy,  New Yor k:   Spr i nger - Ver l ag.  
 
Hunt ,  Shel by D. ,  Ri char d D.  Spar kman,  Jr . ,  and James B.  Wi l cox ( 1982) ,  " The 
 Pr et est  i n Sur vey Resear ch:  I ssues and Pr el i mi nar y Fi ndi ngs, "  Jour nal  of  
 Mar ket i ng Resear ch,  19 ( May) ,  269- 73.  
 
Jadi ne,  Thomas B. ,  Mi r on L.  St r af ,  Judi t h M.  Tanur ,  Roger  Tour angeau ( 1984) ,  
 Cogni t i ve Aspect s of  Sur vey Met hodol ogy,  Washi ngt on:   Nat i onal  Academy 
 Pr ess.  
 
Jobe,  Jar ed B.  and Davi d J.  Mi ngay ( 1990) ,  " Cogni t i ve Labor at or y Appr oach t o 
 Desi gni ng Quest i onnai r es f or  Sur veys of  t he El der l y, "  Publ i c Heal t h 
 Repor t s,  ( 5) ,  518- 24.  
 
Kuncel ,  Rut h Bout i n ( 1981) ,  " Reduci ng Di ver si t y i n Subj ect  I nt er pr et at i on of  
 I t ems, "  i n New Di r ect i ons f or  Met hodol ogy of  Soci al  and Behavi or al  Sci ence 
 ( 9) :   Pr obl ems wi t h Language I mpr eci si on,  D.  Fi ske ( ed. ) ,  San Fr anci sco:  
 Jossey- Bass.  
 
Lessl er ,  Judi t h T.  and Monr oe G.  Si r ken ( 1985) ,  " Labor at or y Based Resear ch on t he 
 Cogni t i ve Aspect s of  Sur vey Met hodol ogy:   The Goal s and Met hods of  t he 
 Nat i onal  Cent er  f or  Heal t h St at i st i cs St udy, "  Heal t h and Soci et y,  63 ( 3) ,  
 565- 581.  
 
Mi l l er ,  J.  and Chapman,  R.  ( 1982) ,  " Syst emat i c Anal ysi s of  Language Tr anscr i pt s 
 ( SALT) , "  Unpubl i shed manuscr i pt ,  Uni ver si t y of  Wi sconsi n.  
 
Oksenber g,  Loi s,  Char l es Cannel l  and Gr aham Kal t on ( 1991) ,  " New St r at egi es f or  
Pr et est i ng Sur vey Quest i ons, "  Jour nal  of  Of f i ci al  St at i st i cs ( 7) ,  349- 365.  
 
Per r eaul t ,  Jr . ,  Wi l l i am D.  and Laur ence E.  Lei gh ( 1989) ,  " Rel i abi l i t y of  Nomi nal  
Dat a Based on Qual i t at i ve Judgment s, "  Jour nal  of  Mar ket i ng Resear ch,  26 ( May) ,  135- 148.  
 
Pr esser ,  St anl ey ( 1989) ,  " Pr et est i ng:   A Negl ect ed Aspect  of  Sur vey Resear ch, "  
 i n Heal t h Sur vey Resear ch Met hods,  Fl oyd J.  Fowl er ,  Jr .  ( ed. ) ,  Depar t ment  
 of  Heal t h and Human Ser vi ces Publ i cat i on No.  89- 3447.  
 
 
Roger s,  T.  B.  ( 1973) ,  " Towar d a Def i ni t i on of  t he Di f f i cul t y of  a Per sonal i t y 
 I t em, "   Psychol ogi cal  Repor t s,  33,  159- 166.  
 
Royst on,  Pat r i ci a ( 1987) ,  " Appl i cat i on of  Cogni t i ve Resear ch Met hods t o 
 Quest i onnai r e Desi gn,  Paper  Pr esent ed at  t he Soci et y f or  Epi demi ol ogi cal  
 Resear ch Twent i et h Annual  Meet i ng.  
 
            ,  Debor ah Ber ci ni ,  Monr oe Si r ken and Davi d Mi ngay ( 1986) ,  
 " Quest i onnai r e Desi gn Resear ch Labor at or y, "  Paper  Pr esent ed at  t he Meet i ngs 
  of  t he Amer i can St at i st i cal  Associ at i on.  
 
Schwar z,  Nor ber t  ( 1990) ,  " Assessi ng Fr equency Repor t s of  Mundane Behavi or s:  



  49  
 

 Cont r i but i ons of  Cogni t i ve Psychol ogy t o Quest i onnai r e Const r uct i on, "  
 Resear ch Met hods i n Per sonal i t y and Soci al  Psychol ogy,  Cl yde Hendr i ck and 
 Mar gar et  S.  Cl ar k ( eds) ,  Newber r y Par k,  CA:   Sage Publ i cat i ons.  
 
Si r ken,  M.  G. ,  D.  J.  Mi ngay,  P.  N.  Royst on,  D.  H.  Ber ci ni  and J.  B.  Jobe ( 1988) ,  
 I nt er di sci pl i nar y Resear ch i n Cogni t i on and Sur vey Measur ement , "  Pr act i cal  
 Aspect s of  Memor y:   Cur r ent  Resear ch and I ssues,  Vol .  1,  M.  M.  Gr uneber g,  
 P.  E.  Mor r i s and R.  N.  Sykes,  eds. ,  Chi chest er ,  Engl and:   John Wi l ey & 
 Sons.  
 
Tour angeau,  Roger  ( 1984) ,  " Cogni t i ve Sci ence and Sur vey Met hods, "  i n T.  Jabi ne,  
 M.  St r af ,  J.  Tanur  and R.  Tour angeau ( Eds. ) ,  Cogni t i ve Aspect s of  Sur vey 
 Met hodol ogy:   Bui l di ng a Br i dge Bet ween Di sci pl i nes,  Washi ngt on,  DC,  pp.  
 73- 100.  
 
             ( 1987) ,  " At t i t ude Measur ement :   A Cogni t i ve Per spect i ve, "  i n H.  
 Hi ppl er ,  N.  Schwar z,  and S.  Sudman ( Eds. ) ,  Soci al  I nf or mat i on Pr ocessi ng 
 and Sur vey Met hodol ogy,  New Yor k:   Spr i nger - Ver l ag,  149- 162.  
 
             and Kennet h A.  Rasi nski  ( 1988) ,  " Cogni t i ve Pr ocesses Under l yi ng 
 Cont ext  Ef f ect s i n At t i t ude Measur ement , "  Psychol ogi cal  Bul l et i n,  103 ( 3) ,  
 299- 314.  
 
Tur ner ,  C.  B.  and D.  W.  Fi ske ( 1968) ,  " I t em Qual i t y and Appr opr i at eness of  
 Response Pr ocesses, "  Educat i onal  and Psychol ogi cal  Measur ement ,   28,  297 
 - 315.  
 
Weber ,  Rober t  Phi l i p ( 1985) ,  Basi c Cont ent  Anal ysi s,  Sage Uni ver si t y Ser i es on 
 Quant i t at i ve Appl i cat i ons i n t he Soci al  Sci ences,  07- 049,  Bever l y Hi l l s and 
 London:   Sage Publ i cat i ons.  
 
Wi l l i s,  Gor don B. ,  Pat r i ci a Royst on and Debor ah Ber ci ni  ( 1991) ,  " The Use of  
 Ver bal  Repor t  Met hods i n t he Devel opment  and Test i ng of  Sur vey 
 Quest i onnai r es, "  Appl i ed Cogni t i ve Psychol ogy,  5 [ i n pr ess] .  



  35  
 

  FOOTNOTES  
i . .   Despi t e t hese pr ecaut i ons,  t he el i ci t at i on of  concur r ent  ver bal  pr ot ocol s may cr eat e 
a si t uat i on t hat  i s si gni f i cant l y di f f er ent  f r om " r eal  wor l d sur vey condi t i ons"  so t hat  
r espondent s'  pr i mar y pr ocesses ar e di f f er ent .   Whet her  or  not  t hese di f f er ences ar e 
i mpor t ant  depends on whi ch pr ocesses ar e bei ng st udi ed.   For  exampl e,  a devel opment al  
pr et est  mi ght  use aut omat i c encodi ng t o f ocus on t he compr ehensi on pr ocess wher eas a 
pol i shi ng pr et est  or  a f i el d pr et est  mi ght  empl oy subj ect i ve encodi ng t o f ocus on 
eval uat i on and r esponse pr ocesses.  
i i . .   " Real  t i me"  codi ng may not  be par t i cul ar l y const r ai ni ng.   Oksenber g,  Cannel l  and 
Kal t on ( 1991,  p.  362)  r epor t  t hat  " when t ape r ecor di ngs ar e used [ f or  obser vat i onal  
moni t or i ng] ,  i t  i s r ar el y necessar y t o st op t he t ape i n per f or mi ng t he codi ng. "    
i i i . .  Backchannel l i ng i s t he occur r ence of  a speaki ng t ur n of  one wor d ( e. g. ,  " uh- uh" )  
t hat  does not  f ol l ow a quest i on.   Thi s act i vi t y i s t he equi val ent  of  a nod or  ot her  
i ndi cat i on t hat  t he i nt er vi ewer  " hear s"  t he r espondent .    
i v . .   Rel i abi l i t y checks wer e made dur i ng t he one- day t r ai ni ng/ pr act i ce sessi on.   
Manager s agr eed about  90% of  t he t i me.  I n addi t i on,  t her e was a r el i abi l i t y check dur i ng 
t he pr et est .   Bot h manager s coded 45 quest i ons/ i t ems.   The per cent age of  t he i t ems f or  
whi ch t he t wo j udges agr eed was 82% f or  t he compr ehensi on cat egor y,  100% f or  t he 
r et r i eval  cat egor y,  91% f or  t he j udgment  cat egor y and r esponse 96% f or  t he r esponse 
cat egor y.   Per r eaul t  and Lei gh' s ( 1989)  measur e of  r el i abi l i t y f or  j udgment  coded dat a 
( whi ch adj ust s f or  expect ed agr eement )  was cal cul at ed t o be 0. 80 f or  t he compr ehensi on 
cat egor y,  1. 00 f or  t he r et r i eval  cat egor y,  0. 91 f or  t he j udgment  cat egor y and 0. 91 f or  
t he r esponse cat egor y.  Per r eaul t  and Lei gh ( 1989)  suggest  t hat ,  i f  t he r el i abi l i t y of  t he 
codi ng pr ocess i s hi gh ( gr eat er  t han 0. 90) ,  i t  may be r easonabl e t o compl et e t he codi ng 
pr ocess wi t h onl y one j udge per  r esponse.   Si nce r el i abi l i t y was hi gh and manager i al  t i me 
was a scar ce r esour ce,  onl y one manager  was assi gned t o code each pr et est  i nt er vi ew.  
v. .   Per r eaul t  and Lei gh' s ( 1989)  measur e of  r el i abi l i t y f or  j udgment  coded dat a was 
cal cul at ed f or  a sampl e of  pr et est  i nt er vi ew dat a.   250 ut t er ances wer e coded by t wo 
j udges t o i dent i f y non- ver bal  cues.   The r el i abi l i t y measur e was 0. 99 f or  pauses,  0. 94 
f or  br oken ut t er ances and 0. 86 f or  uni nt el l i gi bl e ut t er ances.  I n a per sonal  
communi cat i on,  Dr .  Judy Hal l  ( Edi t or  of  t he Jour nal  of  Non- Ver bal  Behavi or )  not ed t hat  
r el i abi l i t y t ends t o be ver y hi gh f or  t hese par t i cul ar  t ypes of  non- ver bal  cues.   Si nce 
r el i abi l i t y i s t ypi cal l y hi gh and i t  was shown t o be hi gh i n our  st udy,  i t  seemed 
r easonabl e t o use a si ngl e coder .  
vi . .   The f act or  anal ysi s r esul t s ar e subst ant i al l y t he same when t he r aw scor es ar e 
nor mal i zed wi t hi n a r espondent  acr oss quest i ons ( Di l l on,  Fr eder i ck,  Tangpani chdee 1985) .  
 To i nvest i gat e t he st abi l i t y of  t he f act or s,  a r andom sampl e of  50% of  t he obser vat i ons 
was dr awn and subj ect ed t o an i dent i cal  anal ysi s.   The same f act or s wi t h appr oxi mat el y 
t he same l oadi ngs wer e f ound.  
vi i . .   The st andar d er r or s of  t he f act or  means ar e not  r epor t ed i n t hi s paper  due t o 
space l i mi t at i ons.   They ar e di f f er ent  f or  each f act or ,  ver si on and quest i on combi nat i on,  
r angi ng f r om 0. 04 t o 0. 83.   The aver age st andar d er r or  acr oss al l  f act or s and quest i ons 
i s 0. 23.   Thi s val ue i s used f or  pur poses of  di scussi on i n t hi s sect i on of  t he paper .  
vi i i . .   I n gener al ,  r esi dual s anal ysi s i ndi cat ed t hat  t he st andar d assumpt i ons of  
nor mal i t y and homoscedast i ci t y wer e not  vi ol at ed.   Si nce t her e was some evi dence of  
het er oscedast i ci t y f or  a f ew equat i ons,  t he f act or s scor es f or  t hese equat i ons wer e 
subj ect ed t o a var i ance- st abi l i z i ng t r ansf or mat i on and t he r egr essi on anal yses r e- r un.   
The r esul t s of  t he var i ous st at i st i cal  t est s di d not  change.   Hence,  t hi s paper  r epor t s 
t he r esul t s usi ng unt r ansf or med f act or  scor es.    
i x . .  The consi st ency bet ween OM and AC codes was cur sor i l y i nvest i gat ed i n one of  t he 
pi l ot  st udi es ( Bol t on and Br onkhor st  1991) .   The cor r el at i ons among t hr ee AC codes and 
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t wo OM codes wer e cal cul at ed and t hey showed some agr eement .   I n par t i cul ar ,  t he AC 
quest i ons cat egor y and t he OM compr ehensi on cat egor y wer e cor r el at ed at  0. 72 ( p < 0. 001) .  
  
x. .   These cost s ar e pr i mar i l y dat a col l ect i on cost s - -  t hat  i s,  t he cost s of  r ecr ui t i ng,  
i nt er vi ewi ng and compensat i ng r espondent s.   Aut omat i c codi ng i s not  par t i cul ar l y 
l abor i ous,  t i me- consumi ng or  cost l y.   Subj ect i ve codi ng i s equal l y ( i f  not  mor e)  cost l y -
-  because of  t he t i me r equi r ed t o hi r e and/ or  t r ai n exper t  coder s,  pl us encode t he 
i nt er vi ews.   Fur t her mor e,  pr et est i ng i s much l ess cost l y and t i me- consumi ng t han f i el d 
exper i ment s t hat  measur e t he act ual  magni t ude of  non- sampl i ng er r or .  


