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ABST RACT 

The use of co n s umers in the pro duct develo pment sy s tem for de v e l o p in g  

a food pro duct w a s  i n v e s tigate d. The i nv e s tigati on s tud i e d  the 

techn i que s suitab l e  f o r  use w ith con sumer s an d how well the develo pm e nt 

s y s tem worked in a cr o s s-cul tur al s ituati on. A b akery sn ack was 

deve l o p e d  for export from New Ze al and to Malay s i a, tar getted at two 

ma j or ethn i c  gr oup s ,  the Mal ay s and Chi n e s e .  

In itial market r e s e ar ch ( including a co n s um e r  survey and a focus group ) 

pr o v i d e d  general inform ati o n  on the e ating o f  snacks by the Mal ay s and 

the Chin e s e . Multidim en s i o n al scal ing a l s o  prov i d e d  general i n f ormati o n  

o n  the i r  p e rce pt i o n s  o f  bakery snacks and uncover e d  a n  ar e a  for 

further deve l o pment work . The initial m ar k e t  r e s e arch f indings indicat e d  

that the Mal ay s a n d  Chine s e  were s im i l ar in the ir percepti o n s  and 

preference s of bakery s nack s . The ir purcha s ing p atterns of b akery 

pro ducts from b r e ad and cake shops wer e  s omewhat differ ent. Br ead 

and cake were more p o p ul ar among the Malay s ,  whil e  the Chin e s e  bought 

more f ill e d  buns and currys puf fs . 

Con sum e r s  generated 100 n ew pro duct i d e a s  for b akery snack s u s i n g  

brainstorming and nomi nal group te chn ique. Both techn ique s were found 

to b e  use ful un der d i ffer ent con dition s. The pro duct ideas were re duce d 

to s e v e n  using a s er i e s  of quantitative te chn i que s .  The f i n al 

s e lecti on of a macar o n i  and minced meat p i e  for further develo pment 

was m ade by Malay an d Chi n e s e  con s umer gr oup s . 

Formulation of the p i e  was s tudied, using s e n s ory prof i l ing with 

f i x e d  ''i d e al s", by a smal l panel in New Ze alan d . The p an e l  con s i sted 

of Mal ay s ian s tudents who had b e e n  in New Zeal an d for one or two y e ar s . 

Data obta i n e d  from the s e n s ory profil ing we re us e d  to derive emp ir i cal 

equati ons r e l ating s e n s ory attr ibute s and acce p tab il ity to ingr e d i e nt 

l e v e l s , s o  that the formul ation could b e  gui d e d  quickly and 

s y s tematicall y . The f i nal pro duct was co n s umer te sted in Mal ay s i a  

using a centr al l ocatio n  te st, focus gr oups and s e n s ory p r o f i l i n g . 



C o nsumer input was use ful in e very st age of the devel opment of t h e  

pr o du c t . Their input was p ar t i cularly impor t an t  during t h e  init i al 

mar k e t resear c h , the formu l a t ion stage and produ c t  t e st ing . I t  was 

c o n c l ud e d  that c o nsumers were b est ut i l ise d  in as many stages of the 

d e v e l opme n t  of a c onsume r  product as p o ssibl e ,  using groups of 10-30 

p e o p l e . Most t e c hn iqu e s  were found sui t able for cross-cul t ur al 

r e s e ar c h . Ex c e p t i ons o c c ur r e d  wher e  quest ionnair e s  were involved 

( i . e .  the in i t i al c onsumer survey and the c e n tral l o c at i on t e st ) 

whe r e  i t _was found that Mal ay s were relu c t an t  to answer quest i ons . 

Resu l t s  from the d i f f e r e n t  t e chnique s  at the v ar i ous st ages o f  the 

pro j e c t  c or r e l at e d  well w i t h  f e w  e xc e p t io ns. 

The p i e  devel o p e d  was a c c e p t ab l e  to Mal aysians , b o t h  Malays and 

C h i n e se , but imp r ov e m e n t s  ar e st ill n e c essary , p ar t i cularly in the 

sensory p r o p e r t i e s  b e f or e  t est marke t ing . The b e e f  f l avour was 

t o o  strong and c o u l d  p o ssibly be redu c e d  by d e c r e asing the b e e f  

c on t e n t  and r e p l ac in g  i t  w i t h  t e xtur e d  vege t ab l e  pro t e ins . 

i i i  
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CHAPTER 1 

PRODUCT DEVELOPMENT AND THE CONSUMER 

1 . 1 I NTRODUCTION 

P roduc t d evelopment  i s  the s c i ence of i n i t ia t ing and develo p i ng new 

produc t s  and modi fying exi s t ing produc t s  for a marke t .  As p rodu c t  

developme n t  becomes a n  i ncreas i ngly impo r t an t  ac t ivi ty in  a company , 

due t o  compe t i t i on and a changing envi ronmen t ,  so  too w i l l  the research 

i n t o  developing and re f i ni ng the techniques for produc t developmen t .  

The p roduc t  developme n t  process can be app l i ed in  many d i f ferent  

s i t ua t i on s . In the mos t s t raigh t forward case , the produc t i s  developed 

for a local marke t and for only one targe t marke t s egmen t .  More 

comp l i c a t ed s i tua t ions may i nvolve the  following fac tors : 

* a need for the produc t  to  be  accep table to  more t han one 

mark e t s egmen t ,  or cul tural group . 

* p i oneering o f  new t e chnology , e i t her from the point  o f  v i ew 

o f  proces s i ng or packaging .  

* compl i ance wi t h  governmen tal regulat ions , safe ty s tandards , 

and cul tural requi remen t s . 

Thi s  t h e s i s  was a s tudy o f  the  produc t development  process i n  a complex 

s i tua t i on .  The proj e c t  was the developmen t of an export  product  for a 

mark e t  wi t h  several cul tural groups . 

Pen insular  Malay s i a  was chosen as the  marke t for s tudy as i t  has maj o r  

e thni c  g roups whi ch are d i s t i nc t ly d i f feren t i n  bo t h  cul tural and 

relig i ous  backgrounds . Al though the Malaysian populat ion is a complex 

mixt u re o f  e thni c  groups , there are three mai n  ones : Malays , Chinese ,  

and I nd i an s  ( see F igure 1 . 1 ) .  For t he purpose o f  t h i s  proj ec t ,  only 

the two main e t hn i c  group s , Malays and Chines e , were selec ted f o r  

de ta i led s tudy . Toge ther , t hese groups make u p  89% o f  the t o tal  

popul a t i on . Consumer acc e p t ance amongs t t hese two  groups w i l l  ensure a 

succes s fu l  p roduc t i n  t he marke t place . 



2 

Bakery produc ts  for expo r t  f rom New Zealand were chosen as the produc t 

area . Bakery produc ts  were i den t i f i ed as a growt h  mark e t  because 

Malays i ans  were becoming "wes terni sed" in their  ea t i ng pa t terns and 

were i ncreas ingly accus tomed to wes t ern ea t i ng hab i t s . Ou t l e t s  for 

bakery p rodu c t s  s tar ted appearing in Malays ia  as recen t ly as  the early 

1980 ' s ,  s e l l ing produc t s  such as special ty breads , f i lled buns , pas try 

produc t s , and cakes . Since bakery t echnology in  New Zealand i s  more 

advanced t han in  Malays i a ,  t here exi s ted an oppor tun i ty for developing 

a bakery produc t for Malaysia  u s i ng the produc t i on f ac i l i t i e s  i n  New 

Zealand . 

Chin e s e  
( 3 3 . 8%) 

Others (0 . 7 %) 

Mal ay s  
(55 . 3%) 

F i gure 1 . 1 :  Popu l a t ion d i s t r ibu t i on of Malay s i a  by e t h n i c  group 
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1 . 2  FOOD PRODUCT DEVELOPMENT 

Al though the  princi ples o f  produc t developmen t can be appli ed across 

d i f ferent  indus t r i es , t here are s peci f i c  requi remen ts in the food 

i ndus t ry whi ch do  no t a f fe c t  many o ther i ndus t r i es . These include t he 

m i crobiologi cal a s pe c t s  o f  food , s easona l i ty o f  raw materials , s pe c i a l  

d i e t ary needs , t h e  res t r i c t ions imposed b y  food regulat i ons , and t he 

vas t d i ff e rences i n  food accep t ab i l i t y  be tween cul tures . In t h i s  

thes i s , t h e  focus was o n  food product  developmen t ,  al though , many o f  

t h e  t e chni ques u s ed are undoubtedly per t i nent  t o  produc t developmen t i n  

o ther  i ndus t r i es . 

Booz e t  al . ( 1984)  have shown the impor t ance o f  a sys tema t i c  programme 

i n  produc t developmen t .  These au t hors i d en t i f i ed the implemen ta t i on o f  

a 7 - s t e p  new produc t developmen t process as v i tal  t o  corpora te  grow t h , 

prof i t and survival . The produ c t  developmen t process has been 

ex t en si vely s tud i ed and applied in  indu s t ry ,  but publica t i ons rela t ed 

t o  the  developmen t o f  new food produ c t s  have been few and far be tween 

(Ma t t s on , 1 970 ; Meyer , 1984 ) . 

V i lkinson ( 1985 ) poi n ted  ou t that  sys t ema t i c  food product  developmen t 

i s  even more i mpor tan t now t han t h i r ty years ago , when the number o f  

food produ c t s  f o r  sale was small in  compari son wi th today . A t  Mass ey 

Uni vers i ty ,  there has been a · con t i nuing programme o f  research i n t o  

sys t ema t i c  and quan t i t a t i ve me thods f o r  new food produc t developmen t ,  

i n i t i a t ed by Dr V .  Edwardson in 1969  (Anderson , 1975 ) . The sys tem or 

process  cons i s t s  o f  several s tages , i n t egra t ing both marke t ing and 

t echn i cal research , followed by cri t i cal analys i s  of the projec t ,  whi ch 

i s  recogni sed as i mpor tan t  i n  the des ign o f  food products ( see F igure 

1 . 2 ) .  The Massey produ c t  developmen t sys tem ou t lined by Earle  ( 1985 ) 

was used as a guideline  for  this  projec t .  
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1 . 3  CONSUMER INPUT IN THE PRODUCT DEVELOPMENT SYSTEM 

Trad i t i onally in food produc t developmen t ,  there are t hree maj or s tages 

a t  whi ch consumer i nput  was incorpora t ed .  These are the i n i t i a l  mark e t  

research , s ensory t e s t ing and t h e  f i nal marke t tes t .  

For t h e  i n i t i al mark e t research , t he t echni que mos t commonly employed 

i s  t he consumer survey . Resul t s  f rom a s i ngle populat i on are 

genera l i s e d  to the popula t ion of i n t eres t .  However , surveys are 

expens i ve and t i me consum ing .  In add i t i on , consumer surveys are no t 

en t i rely approp r i a t e  for explora t o ry research , where f ocus groups are 

being i n c reas i ngly used . Focus groups cannot comple tely replace 

surveys , as  they do no t prov ide quan t i t a t i ve data used for det ermining 

mark e t p o t en t i a l . Focus groups can be used t o :  

* gu i d e  t h e  des ign o f  quan t i t a t ive survey ques t i onnai res . 

* genera t e  hypo theses to  be t e s ted i n  subsequen t research . 

* genera t e , develop and t es t  produ c t  concep t s . 

V i t h  t he adven t o f  focus groups , consumer inpu t has been expanded to  

the  prod u c t  conc e p t  developmen t phase ,  prior to  the developmen t of  

pro t o type p roduc t s . Shocker and S r i nivasan ( 1 979 )  recognised that  

consumer i npu t is  usually not  s o l i c i ted  un t i l  f i rms have a lready 

des i gned t h e i r  produc t s ,  whi le the text book def i n i t ion of the mark e t i ng 

conc e p t  demands that  the reverse process be prac t i sed .  V i th increas i ng 

use o f  mul t i var i a t e  t e chni ques , i t  has become poss ible t o  l i nk product  

features t o  perce p t i ons , and a t t r i bu tes t o  preferences . Thi s  means 

that  t he f e a t ures a f f e c t ing produc t cho i ce or preference can be t aken 

i n t o  accoun t i n  produ c t  design .  

I n  t h e i r  r ev i ew o f  mul t ivariate  approaches for produc t  concep t  

evalua t i on and genera t i on ,  Shocker and Srinivasan ( 1 979 )  l i s ted many 

mul t i vari a t e  t e chniques wh i ch were being used to mode l  consumer 

deci s i ons . The consumer dec i s i on models  used in many produc t 

s i t ua t i ons  i ncluded t he following : 

* d e t ermina t i on o f  relevant produ c t -marke t s . 

* i d en t i f i ca t i on o f  d e terminant a t t ri bu tes . 

* crea t i on o f  an abs t rac t represen t a t i on o f  each submark e t .  



* deve lopmen t of  models  o f  ind ividual behav i our towards new 

concep t s  and exis t i ng brands . 

* evalua t ion o f  a prespec i f i ed new product  concep t .  

* s earch of  the perceptual produc t s pace to  genera t e  " o p t imal" 

new concep t s .  

6 

Three t rends were becoming apparen t .  F i rs t ly ,  there was a rel i ance on 

consumers i n  product deve lopmen t .  Thus , consumer inpu t in  the early 

s t ages of concep t  evalua t i on and genera t i on increased markedly wi t h  the 

increased use  of mul t ivar i a te t echniques . Secondly , as mul t ivari a t e  

t e chni ques involve some f oLm o f  rat ing o r  compari son o f  produ c t s  by 

small groups of consumers , external val i d i ty became less  of a cri t i ca l  

cri t e r i on . Thi rdly , consumers were usually orien ted t o  perform the  

t asks requ i red , and a l t hough t hey were not  cons ide red as " t rained '' , the  

consumers were beli eved t o  be capable o f  per forming a growing number o f  

tasks . 

O t her than the mul t ivar i a t e  t echniques used in  concep t genera t i on , 

there are analy t i cal and non-analy t i cal group techni ques wh i ch have 

been ada p t ed for use by the consume r .  These include focus groups 

( Hussey , 1 9 7 3 ; Urban and Hauser , 1 980 ; Fern , 1 982 ; Vi chas , 1 9 83 ) , 

bra i n s torm i ng and nomina l  group t echnique ( Sampson , 1970 ; Lomax and 

McLeman , 1 9 84 ) . Apar t f rom idea genera t i on ,  the nominal group 

t e chnique also appears to be sui table for exploratory research , and 

s creening , al t hough i t  i s  less popular t han the focus group ( Clax t on e t  

a l . ,  1 9 80 ) . 

Sensory evalua t i on i s  ano ther s t age i n  produc t developmen t where 

consumers have t radi t i onally been used . Moskowi tz  ( 1 985 ) no ted  t h a t  

whi le marke t i ng researchers work v i r tually 100% wi th consumers , sensory 

analys t s  have preferred to  use exper t pane l s . He d i s t ingui shed be tween 

expe r t  and consumer panel s  for produc t research ( see Tabl e  1 . 1 ) .  

Labora tory o r  expe r t  panels were used t o  determine the d i f f erences 

be tween samples , and the d i re c t ion of d i f ferences whi l e  consumer panel s  

were used t o  evalua t e  t he acceptance o r  pre ference o f  foods ( Amerine e t  

al. , 1 965 ) .  Thi s  mean t that consumer inpu t was no t s o l i c i t ed un t i l  t h e  

produc t  had been made . Yi t h  t h e  increas ing i n t eres t o f  marke t i ng 

researchers i n  the  early s tages o f  t he developme n t  process ,  consumer 

panel s  have emerged a s  a means o f  early s tage gui dance t o  replace t he 
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more  t rad i t i onal expe r t  pane l s . In 1 98 1 ,  Anderson no t ed that consumer 

pan e l s  could be  appl ied  t hroughou t t he full course o f  the prod u c t  

developmen t proce s s  ( see  Table 1 . 2 ) .  Moskowi tz  ( 1985 ) who h a s  worked 

ex t en s i vely i n  the  area of sensory evaluat ion had also s tar t ed us i ng 

consumer panels  for many d i f feren t purposes such as screening o f  

i ngred i en t s , developing 

f o r  accep tance , cos t and 

and o p t i m i s ing 

s tabi l i ty ,  and 

concep t s , op t im i s ing produc t s  

de termining a t t r i bu te s  o f  

i m po r t ance to  consumers . 

consume r s . 

The s i ze o f  these panels ranged f rom 42-150  

Tabl e  1 . 1 : Compari son o f  ex�ert  vs consumer panels for produc t 
research ( Moskowi t z , 1 985 ) 

Pane l  s i ze  
Expe r t : 4-10  
Consume r : 2 5-50 

Empl oyme n t  
Exper t :  
Consume r : 

O f ten i n-house employees 
O f t en local res iden t s  ( generally non-employees , bu t 
some t imes companies  use employees for broaa s cale 
tes t i ng )  

P e r i od o f  t raining 
Exper t :  Usually weeks t o  mon ths 
Consume r : Li t t l e  i f  any ( exce p t  for  fami liarisa t i on )  

Per i od o f  par t i ci pa t i on 
Exper t :  �eeks t o  years 
Consume r : Generally once for a par t i cular proj e c t  

Spec i f i c  s ensory acui ty  
Exper t :  O f t en measured a t  s tart  o f  s t udy , some t i mes a key 

quali f i er 
Consumer :  Rarely measured , not usually of i n t e res t 

Ca t egory usage and purchase behav i our 
Exper t :  May or  may no t use produ c t  at  home 
Consume r :  Generally a category user , quali f i ed on bas i s  of usage 

Remunera t i on 
Expe r t :  Rare , ,par t i c i pa t i on a func t i on o f  social and corpora t e  

dynam i cs 
Consume r : Frequen t ,  par t i c i pa t i on mo t iva t ed by remunerat ion 

Abi l i ty to f ocus on t ask 
Expe r t : H i gh ; i n te r ru p t ed qui t e  o f ten by confl i c t ing corpora t e  

respons i bi l i ty 
Consume r : High , because o f  paymen t ;  low i f  no t paid 

Ac tual  cos t per hour for  par t i c i pa t i on 
Expe r t :  Real overhead ( $30-$60/hour )  and oppor tun i ty cos t for 

i n terru p t ed work . Ou t o f  pock e t  cos t s  do no t show up on 
" bo t t om l i ne " , bu t real cos t s  defini t e ly exi s t  

Consumer : Ap�roxima t e ly $ 10/hour plus recrui tmen t cos t s  
I n i t i ally ,  ap pears expens i ve ,  bu t ac tually cos t s  less i n  
real dollars ( fa c t o r i ng i n  overhead , e tc )  

-----------------------------------------------------------------------



Table  1 . 2 :  Consumer panels in  product  development 

Produc t idea genera t i on 
-

Prod u c t  idea screen ing 
"' 

Produ c t  formulat ion 1 ini t ial tes t ing 
l a t e r  tes t ing 

P i l o t  p lan t t r ials 1 ini t i a l  tes t ing 
l a t e r  tes t ing 

Produ c t ion t r i als 1 tes t ing 

Marke t t r ials  

j consumer 
t e s t ing 

marke t tes t 

F i na l  produc t release 

( adap ted  f rom Anderson , 1981) 

6-8 
6-8 

consume rs 
f 

consumers  

6-8 coLumers 
10- 15  consumers 

t 
10- 1 5  consumers 
30-50 consumers 

t 
50-100 consumers 

� 
200-300 consumers 
( represen t a t ive o f  
mar ke t  segmen t )  
cen t ral loca t i on tes t 

Increas ing 
i mpor tance 
of d rawing 
r i gh t  
conclus ions 
and making 
r igh t 
deci s i ons 

Increas ing 
�enal ty 
f or  wrong 
dec i s i ons 

Increase 
in panel 
s i z e  

8 

The preced ing d i scus s i on has high l igh ted several impor t an t  t rends in  

the use  of  consumers for  produc t developmen t .  They are : 

* a growing use o f  consume rs in an increas ing number  o f  

phases o f  produc t developmen t ,  par t i cularly in  the early 

s t ages o f  product  development . 

* an i ncreasing var i e ty o f  tasks gi ven to  consumers  such as 

r a t ing the impo r t ance of at tr i bu tes , genera t ing and 

s cr eening produc t conce p t s . 

* t h e  use o f  consumers for  extended per i ods of  up t o  4 

hours i n  a single day and for 3-4 days . 

* the  use o f  consume r panel s  ranging be tween 4 2 - 1 50 people . 

* t h e  acce p t ance o f  t he resu l t s  as val id for t he popul a t i on .  

1 . 4  THE PROJECT OBJECTIVES 

In t h i s  proj ec t , consumer accep tance of the produc t was the vi tal key 

to i t s  succe s s . As bakery t e chnology is well  es tabli shed in New 

Zealand , no maj or ·new process ing technology was involved . An a t t emp t 

was n o t  made t o  int roduce a comple t e ly novel produc t t o  the marke t bu t 
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t o  bui ld the produc t i n t o  the exi s t i ng ea t ing hab i ts  o f  the Malays and 

Chi nes e . 

Al t hough consumers  have been used in  a var i e ty o f  s i tua t i ons in  produc t 

develo pmen t ,  there has been no sys tema t i c  i nves t iga t i on i n t o  the s tages 

where thei r  i npu t is mos t useful , or i ndeed whe ther there is a need for  

consumers in t he var i ous  s t ages o f  product  developmen t .  The  types o f  

t echni ques and t he s i ze o f  groups use ful for produc t developme n t  has 

not been researched t hroughou t the proces s .  Als o ,  there has been 

l i t t le research i n t o  t he appl i cab i l i ty o f  vari ous produc t  developmen t 

t echn i ques to consumers , who - by and large� are un t rained and n o t  

necessar i ly h i ghly educa ted . Finally , wi th an i ncreas ing amoun t o f  

i n t erna t i onal food marke t ing , a s  well a s  t h e  r i s e  in popularity o f  

e thni c  foods , t h e  relevance o f  produ c t  development t echniques i n  

c ross-cul tural s i tua t i ons  has become i mpor t an t . 

Thus , t he aim  o f  t h i s  the s i s  was to  d e t ermine the s t ages at  whi ch 

consumers are mos t useful  in  produc t developmen t ,  and the t echni ques 

mos t s u i t ed for use by consumers - par t i cularly in a cross-cul t ural 

s i tua t i on .  The obj ec t i ve s  were t o :  

* compare marke t research techniques i n  the ini t i al s tages o f  

produc t developmen t us ing a focus group , a consumer survey , 

and a mul t i var i a t e  model . 

* i nves t iga t e  t he use  o f  consumers for idea genera t i on and 

s creen ing o f  produc t ideas . 

* d evelop a s ensory evalua t ion me t hod using consumers to  

guide  the formula t ion of  food produc t s . 

* compare a consumer survey , a focus group , and s ensory 

t e s t ing for t h e  evalua t i on o f  accep tab i l i ty o f  the f i nal 

p roduc t .  



The f o l l owing a c t ivi t i e s  were c arried out in the pro j e c t : 

P r e l iminary de s k  s t u dy 

F o c us group w i t h  Mal ay s ian student s 

Consumer survey w i t h  hou s eho l d s  

Mul t i dimen s i o n al s c al ing w i t h  gr oups 

o f  women 

Ide a  generat i o n  with gr oups of women 

S c r e e n ing with groups of women 

Formu l at i o n  w i t h  Mal ay s i an s tudent s 

P r o du c t i o n  t r i al in p ie fact ory 

C o n s umer t e s t in g  us ing 

F o c u s  gr oups u s ing gr oups o f  s tuden t s  an d 

women 

Cent ral l o c at i o n  t e s t  in a sup ermar k e t  

New Zeal and 

New Ze al an d  

Mal ay s i a  

Mal ay s i a  

Mal ay s i a:' 

Mal ay s i a  

New Ze aland 

New Ze aland 

Malay s i a  

Mal ay s i a  

9 a  
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CHAPTER 2 

PROJECT METHODS 

Thi s  chap t e r  ou t lines the produc t development me thod used in the 

research and also  describes i n  de t a i l some o f  the s tages in the 

proj ec t . The s e  i ncluded the i n i t ial  desk s tudy , the screening of  

produc t i deas , produc t des ign s pe c i f i ca t ion , product  formul a t i on ,  the 

produc t i on t r i al ,  and t he p rodu c t  cos t ing .  There fore , t h i s  chap ter  

descri bes  b r i e f ly the o ther research that  �as be ing done at  the same 

t ime as  the  consumer research �hi ch i s  described in the main  chap ters 

of the thes i s .  

2.1 THE METHOD O F  PRODUCT DEVELOPMENT 

The process  o f  developing a new produc t  from the i d en t i f i ca t i on o f  

consumer needs t o  f inal i s ing the marke t plan involves sk i lls dra�n from 

bo t h  marke t i ng and techni cal areas . These ski lls encompass marke t 

research , produc t  des ign , produc t evalua t i on , food formula t i on , 

crea t i ve t e chniques for idea and name genera t ion , sensory evalua t i on , 

packaging des ign , food process i ng ,  and economic  analys i s .  

Thus , i n  the produc t developmen t proces s , there are s everal d i s t inc t 

s tages u t i l i s ing d i f feren t techniques and me thodologies i n  a sequen t ial 

manner .  In t h i s  proj ec t , the maj or  s tages in the product  developmen t 

process are s ho�n i n  Figure 2 . 1 .  The proj ec t s tarted �i th an i n i t ial 

desk s t udy of the marke t ,  focus ing par t i cularly on fac t ors relevan t to 

the des ign of a b akery snack for the Malays ian marke t .  The s tudy 

revealed s everal 

Malays i an marke t .  

s tuden t s  l i v i ng 

produc t areas �hi ch represented oppor tuni t ies i n  the 

As �ell as that; a focus group using Malays ian 

i n  Ne� Zealand was used t o  f i nd out t he po t en t i al of  

these p roduc t areas . 

From t h e  d esk s tudy , i t  �as found tha t exi s t ing informa t ion on t he 

a t t i tudes and behavi our o f  _Malays i ans  t o�ards snacking - and especi ally 

t o�ards bak e ry snacks  - was very s pars e . Thus , i t  �as decided t o  carry 

ou t a consumer s urvey in  Malays i a .  Als o ,  s i nce the produ c t  was mean t 
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for  two e thnic  groups , the Malays and the Chines e ,  cul tural d i f ferences 

i n  t he percep t i on and pre ferences t owards bakery produc t s  was an 

i mp o r t an t  elemen t t o  be cons idered . A mul t ivar i a t e  t echni que 

( mu l t i d i mens ional scaling - MDS )  was used t o  measure the perce p t i ons o f  

the  two e t hn i c  groups t owards a range o f  bakery snacks . I n forma t i on 

was also o b t ained on the d i f ferences be tween the e thni c  groups . Thi s  

s howed that  one produc t could be made t o  sui t bo th groups . 

The nex t s tage was the genera t i on o f  new bakery product  ideas by 

consumer groups . The product idea genera t i on was carr i ed ou t by 

consumers using two d i f f eren t techn iques : __ brains torming and the  

nominal group t echni que . One  hund red p roduc t ideas were o b t a i ned and 

quan t i ta t i ve screen i ng t e chniques we re used to  reduce the number o f  

p rodu c t  ideas . The me thod o f  quan t i t a t i ve s creen ing i s  des c r i bed i n  

t h i s  cha p t e r , a s  i t  d i d  not  have consumer i npu t and thus i s  no t 

d i scussed i n  d e t a i l  elsewhere in t h i s  thes i s . A f t e r  the quan t i t a t i ve 

s c reening , seven produc t ideas remai ned . Consume rs were then asked t o  

select  t h e  produc t they preferred f rom the seven ideas and t h e  t o p  

rank i ng p roduc t ,  a mea t p i e ,  was sele c t ed for developmen t .  

A di s cus s i on was held wi t h  consumers to  f i nd out the prod u c t  

charac t e ri s t i cs des i red in  the mea t p i e . 

wi th the obj ec t ives and cons t raints  i n  the 

into produc t spec i f i ca t i ons which were 

p roduc t .  

Thi s  i n forma t i on ,  t oge t h e r  

proj ec t , were t rans l a t ed 

then used to  formu l a t e  t h e  

A sys tema t i c  formula t ion me t hod was appl i ed t o  formula t e  and op t im i s e  

t he produc t ,  us i ng a pseudo-consumer pane l o f  Malays i an s tuden t s  f o r  

the senso ry t es t i ng o f  t he d i f feren t produc t pro t o types . The f i nal 

formula t i on from the l abora tory experi men t s  was used for  a fac t o ry 

trial  i n  a p i e  fac t o ry i n  Yanganui , New Zealand . The p i e s  produced 

were frozen and a i r  f r e i gh t ed to  Malays i a  for  consumer t es t i ng .  

The senso ry qual i ty o f  

evalua t ed by bo t h  t he 

Malays i a .  To evalua t e  

t he produc t  f rom 

pane l i s t s in New 

the acce p t ab i l i ty 

the produc t i on t r ial  was 

Zealand and consumers i n  

o f  the p rodu c t , a cen t ra l  

loca t ion t e s t was done i n  supermarkets in Malaysi a .  Focus groups were  

also used  t o  find ou t how consumer s  p e r ce ived the produc t and how i t  

should be pos i t i oned i n  the marke t .  
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Cos t i ng and p r i c ing of  t he produ c t  was also i nves t igat ed . There were 

two maj o r  cos t componen t s  to  the produc t .  One was the manufac turing 

c o s t whi ch i ncluded raw mat e r i al s , process ing , and packaging cos t s ;  

and t h e  o ther was the cos t o f  t ranspo r t i ng the produ c t  t o  Malays i a  as 

wel l  as d i s t r i bu t ion cos t s  in Malays i a .  A price  was d e termined and 

t h i s  was compared wi th t he p r i ce accep table to the consumers i n  t he 

consumer survey in  Malays i a .  Finally , the proj e c t  was evaluated for 

the  c ompany . 

S t age s  o f  product  developmen t 

Prel iminary desk s tudy 

Marke t research 

Idea genera t ion 

Screen ing 

Des i gn o f  produ c t  s peci f i ca t i ons 

Formula t i on 

Produc t i on t rial 

Produ c t  tes t ing 

Produ c t  cos t ing 

P roduc t evalua t i on 

F i gu re 2 . 1 : Produc t developmen t process in  proj e c t  

2 . 2  PRELIMINARY DESK STUDY I N  NE� ZEALAND 

A p re l i m i nary desk s tudy was car r i ed ou t i n  New Zealand t o  f ind ou t 

more abou t the marke t place , par t i cularly fac tors tha t could be 

impor tan t in  t he des i gn of a bakery snack for t he Malay s i an marke t .  

The s tudy revealed s everal fac t ors t ha t  were cons idered relevan t to  the 

proj ec t .  

2 . 2 . 1  Product  areas for further inve s t iga tion 

The Malay s i an d i e t  cons i s t s  o f  two maj or  types o f  foods : mai n  meals 

( usually r i ce or  noodle meal�) , and snack produc t s . Main meals s t i l l  

f o l low a t rad i t i onal pa t te rn o f  consump t ion wi th a s t rong Qmphas i s  on 

local foods . On the o ther hand , snack s  cons i s t  of both t rad i t ional and 
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wes tern produc t s . Mos t bakery produc t s  are ea t en as snacks rather than 

at mai n  meals . A general compari s on be tween Malaysi an and New Zealand 

bakery snacks indi cated that there were maj or d i f ferences in  the types 

o f  foods e a t en as snacks , and a lso highligh t ed several produc t areas 

that were sui t able for fur ther  i nves t iga t i on . These i n cluded local 

trad i t i onal cakes (kuihs ) ,  pas t ry produc ts , cake/biscu i t m ixes , special  

var i e ty b reads , European-s tyle cakes , and pas t ry dough for  bo t h  

consumers and caterers . 

2 . 2 . 2  Food habi t s  and taboos 

Yi t h  t hree maj or  e thni c  groups who maintain  a largely t rad i t ional d i e t , 

there are defini t e  d i f ferences in  the food hab i t s  amongs t  the peoples 

in Malays i a .  However ,  des pi te  those d i f ferences , the i r  food hab i t s  

show s i mi lar pa t terns as there i s  one very s t rong uni fying force : 

rice . Rice  forms the bas i s  o f  a meal to wh i ch o t her s ide d i shes are 

added . R i ce can be consumed for breakfas t ;  i t  i s  usua l ly consumed for 

lunch and almos t always for dinner . In mos t par t s  o f  Pen insular 

Malays i a ,  r i ce i s  supplemen t ed wi th f i sh , vege tables and mea t . I t  i s  

i n  t h e  prepara t i on and cho i ce o f  the s ide di shes t h a t  the vari ous 

e thni c  groups d i f fer . Food taboos of  Malays i ans are usually based on 

religi ous beli e fs ; 

o f  mea t .  Mus l i ms 

t h i s  i s  c learly seen in  the pa t tern o f  consump t i on 

avoi d  

large number o f  Chinese .  

requi remen t for "halal"  

pork , Hindus do no t eat bee f ,  nei ther do a 

The Malays , who are l argely Musl i ms , have a 

( su i table for Musl i m  consump t i on )  foods wh i ch 

means that  no alcohol i s  al lowed , and animals have t o  be ki l led 

according to Musl i m  ri t e s . Thus , i t  was impo r t an t  that  the food 

be l i e f s  and taboos o f  the two maj or  e t hni c  groups were taken i n t o  

cons idera t i on when des ign ing the bakery produc t for Malays ians . 

2 . 2 . 3  Image o f  local vs impor ted foods 

There are numerous reasons why a non-Malays ian food has a be t t er chance 

o f  success on the Malay s i an marke t .  As Yong no t ed in 1 98 1 , " i mage i s  

becomi ng increas ingly relevan t t o  the consume r " . The Malays i an 

men ta li ty ,  t hrough a l i fe-long process of  " cul ture borrowing" , beli eves 

f i rmly that " forei gn" ( we s t e r n )  is be t ter . No t only is i t  much eas i e r  

for Malays i ans t o  acce p t  foreign foods ra ther than t rad i t i onal foods 

due t o  a lack of rac i al c onno tat ions , bu t pres t ige and snob appeal 



14 

f a c i l i t a t e  ass im i l a t i on . Thi s  very i mpor t an t  advan tage canno t be  

cap i t a l i sed on i f  local  produ c t s  are  sold . "Imported t rad i t i onal 

produc t s "  may no t compe t e  viably due to the fac t that consumers are 

u s e d  to seeing the t rad i t ional foods being prepared i n  fron t of t hem 

and sold f resh , rather t han ready-made and packed . In addi t ion , the 

p r i c e  has to  be compe t i t i ve wi t h  the local produc t s  and that  may be 

d i f f i cul t if the raw mat erials  are expens ive in New Zealand . Chi l led 

or frozen t ranspo r t  i s  another ex t ra cos t .  

2 . 2 . 4  Produc t form 

As t h e  populat i on become s  more a f f luen t and the s t andard o f  l i vi ng 

i n c reas e s , more t i me i s  devo t ed t o  lei sure and recrea t ion . Under these 

cond i t i ons , the  consumer w i ll favour a comple t e ,  ready-made product  

rather t han one whi ch requi res fur ther prepara t i on . 

Snacks are widely avai lable and plen t i ful i n  Malay s i a  as well  as be i ng 

wel l  s u i t ed to  local t as t e s . I t  would be hard t o  env i sage a cons umer 

w i l l i ng t o  pay a h i gher or  the equivalen t price of a local s nack and 

have t o  s pend t i me prepa r i ng the snack as well . 

2 . 2 . 5  Lack o f  refrige ra t i on and bak i ng faci l i t i es 

I n  1 97 9 , a Media Index Survey carried out  by Survey Research Malay s i a  

e s t i ma t ed t h a t  2 8 %  o f  t he adu l t s  surveyed had a refrigera tor  i n  the 

home . M oreover , only supermarke t s  have the fac i l i t i e s  for  s toring and 

d i sp l ay i ng chi l led or f rozen produc t s . 

Bak i ng f ac i l i t ies i n  t h e  home are l i mi ted al though no s ta t i s t i cs are 

ava i lable ; the techni ques o f  cook ing are usually s t eami ng and f ry i ng ,  

r a ther  t han baking .  Thus , produc t s  that requ ire refrigera t i on or  

bak i ng at  home would only  be  su i table for  a small s egment  o f  t he 

popu la t i on .  

2 . 2 . 6  Local compe t i t i on 

I t  i s  i mp o r t a n t  that  t h e  prod� c t  cons idered i s  no t eas i ly imi t a t ed by a 

local  company , par t i cularly bread and cake shops as  they can rea c t  v e ry 

rapi d ly. 
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2 . 2 . 7  Summary of desk s tudy 

The desk s tudy i nd i ca t ed that  there may be di f ferences in tas t e  be tween 

t he Malays and Ch inese for bakery snack s , and a conven i en t ,  impor t ed 

produc t may be desi rable . Local compe t i t i on may pose a p roblem 

al though a unique product could be ach i eved in  ei ther one of two ways : 

f i rs t ly ,  t hrough incorporat ion o f  ingred i en t s  no t eas i ly ava i lable in  

Malays i a ,  e . g . New Zealand frui t s ,  or secondly , through the appeal o f  

an impo r t ed produ c t  image . 

Several produc t areas were iden t i f i ed as fea s i ble and were inves t igated 

fur ther in  Malay s i a  wi t h  consumers . The consumers iden t i f ied produc t s  

and produ c t  charac teri s t i cs ,  and f i nally genera ted a number o f  p roduc t 

i d eas . 

2 . 3  SCREENING 

Idea gene ra t i on w i th the consumers produced 100 produc t  ideas . Ou t o f  

thes e , one product i dea had t o  b e  s elec t ed for fur ther developmen t .  

Consumer i npu t i n  the s creening process was considered des i rable t o  

ensure t he f i nal produc t selected was accep t able to  them . However ,  i t  

was not  feas i bl e  for t he consumers t o  par t i cipate i n  an extens ive 

s creeni ng exe r c i se . Apar t from t ha t , produc t ideas  that  were  not  

viable due to  t e chn ical and economi c considera t i ons had to  be d i s carded 

be fore consumer selec t i on . Thus , quan t i ta t i ve t echniques were used to 

reduce the i n i t i al number of  100 ideas to seven for s c reening by the 

consumers . 

To s e t  up a sys tema t i c  s creening methodology , the l i tera ture was 

reviewed to i den t i fy sui t able t echn i ques whi ch could be adop t ed . This  

sec t i on i nc ludes a review of  the  l i t erature as well  as t he me thodology 

used for  s creening .  
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2 . 3 . 1 L i t e r a ture  rev i ew 

An e x t ens i ve review was made by S i n t havalai ( 1986 ) on the l i t era ture 

concerni ng s c reeni ng o f  produ c t s  and proj ec t s . The au thor i d en t i fi ed 

t he three  p r i nc i pal charac t e r i s t i cs  o f  successful s creening as : 

* a mul t i s t age s equen t ial p roces s ,  

* i deas bei ng subj e c t ed f i rs t t o  low-cos t screens and 

then to h i gher  cos t screens , and 

* the number  of surviving i d eas d i mini shing by s t age s . 

As Moore  e t  al . ( 1969 ) noted , the sequential nature o f  the R & D 

process i mp l i e s  that  mos t  proj ec t s  would be formally evalua ted more 

t han once dur ing t he i r  l i fe in  the organisat ions . Thi s  is t rue , too , 

o f  the produc t  developmen t process .  Bo t h  Moore e t  al . ( 19 6 9 )  and 

S i n thavalai  ( 1986 ) sugges t ed the use  o f  d i f feren t models for d i fferent  

s tages , whi ch S i n t havalai clas s i f i ed i n t o :  

* s creen i ng/prel iminary evalua t i on s tage : done i n  the produ c t  

s earch phas e . 

* analys i s  s t age : done in  the developmen t phase . 

* f inal evalua t i on s tage : done a f ter  tes t marke t phase . 

In the following d i s cus s i on , screen ing and proj ect selec t i on have been 

used in t e r changeably as mos t papers have been wri t ten to address  the  

problem o f  proj e c t  s elec t i on , par t i cularly for R & D .  However , the 

quan t i t a t ive t e chni ques used for proj e c t  evaluat ion can equally be 

appl i ed to  s creen i ng of produc t i deas . Numerous models have been 

proposed by vari ous au thors for proj e c t  select ion and these have been 

clas s i f i ed i n t o  bene f i t measuremen t mode l s , resource alloca t i on models , 

and compara t ive approaches ( see Table 2 . 1 ) .  These models ,  however , 

d i f fer  cons i d erably in  t he i r  requi remen t s  for inpu t da ta  and thei r 

degree o f  complex i t y . 



Tabl e  2 . 1 :  Techniques for product  selec t ion and evaluat ion 

MODELS 

Bene f i t measuremen t models 
scoring models 

Economic  models  
( includ ing rate  o f  re turn , 

ne t presen t value , payback 
ger i od , breakeven analys i s , 
a i s coun t ed cash flow )  

Risk  analys i s  

Compara t ive  approaches 
Qso rt 
Qsort /nominal i n t erac t ing 

process 

REFERENCES 

Mo t tley and Newt on ( 1959 ) 
Moore e t  al . ( 19 6 9 )  
Souder ( 1972 ) 
Cooper ( 1985 ) 

Dean and Nishry ( 1965 ) 
Sin thavalai ( 198 6 ) 

Her tz  ( 1964 ) 
Pessem1er ( 1 966 ) 
Malloy ( 197 1 ) 
Souder ( 1978 ) 

Nelin  e t  al . ( 19 7 5 )  

Souder ( 1978 ) 

Resource alloca t i on models 
Portfolio models 

( includi ng cons t rained 
op t imis a t 1on models such as Charnes et al . .  ( 1966 ) 
l 1near programming ,  i n t eger Gear et al . ( 19 7 1 )  
programming , dynam 1 c  programming)  

Econom i c  models  are 

s creening , as t here 

i nheren t ly unsui table for preliminary 

i s  usually very l i t t l e  sound f i nanc ial 

1 7  

s t age 

da t a  

ava i lable . Cooper ( 1985 ) noted that such models are usually cons i de red 

more relevan t for "known " proj ects  ( e . g .  l i ne ex t ens ions , produc t 

mod i f i ca t i ons ) or a t  later  s tages of  the new produc t proces s . A 

s imilar d i sadvan tage limi t s  the use of  resource alloca t i on model s . 

Al though these screening models have the abi l i ty to  analyse proj e c t s  a t  

several fund ing levels , they require subs tan t ial  data inpu t s , i nclud i ng 

f i nancial  data , t iming in forma t ion ,  resource needs and avai lab i l i t i es , 

Because o f  t hi s ,  they are rarely used ( Cooper , 1 985) . Souder ' s  me thod 

( 1 978 ) is only sui table for an organ i sa t ion where several people are 

involved in  s creeni ng .  I t  combines the Q-so r t  process ( QS )  and the 

nominal- in terac t i ng process to  overcome human behavioural fac tors such 

as emo t i ons , depar tmen tal loyal t ies , conf l i c t s  in desi res , coal i t i ons , 

and d ivergencies  i n  v i ewpoin t s . 

Therefore , only s coring models were appropriate  a t  the early s t ages o f  

this  proj ec t . Accord ing t o  Freimer and Simon ( 1967 ) ,  scoring models  

are popular bu t plagued by d i f f i cul t i es . Scoring models are  appea l i ng 

because they permi t one to  combine quan t i t a t ive ( e . g . cos t )  and 
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quali ta t ive ( e . g .  patentab i l i ty rat ing) assessmen ts  into  one 

conveni en t  overall s core ( Souder , 1978) . Cooper ( 1985) discussed the 

sho r t comings of s co r i ng models whi ch included the subj ec t i v i ty o f  

managerial ra t ings , the oversimp l i f i ca t ions involved , the arbi t rariness 

o f  i t ems o r  check l i s t  ques t i ons used , and the i n ter-rela t i on o f  some 

i tems wi t h  each o ther . In s p i t e  of  these cri t ic i sms , Cooper concluded 

that t he s c o ri ng model was perhaps the bes t produc t idea screening tool 

ava i lable . Proponen t s  argue that  such a model has u t i l i ty for a number  

o f  reasons : i t  helps make a highly j udgemen tal decision somewhat more 

obj ec t ive , i t  sys tema t ises  the vari ous proj ec t s ,  it  forces managers to 

subj e c t  each p roj ec t to  a large and cons i s t ent  set of  review cri t e r i a ,  

i t  f ocuse s  a t t en t i on o n  the mos t relevan t i ssues , i t  requi res 

managemen t to s ta t e  goals and obj e c t ives clearly , i t  is easy to 

unders tand and use ,  and i t  is  generally appli cable . 

2 . 3 . 2  Selec t ion o f  techniques for screening 

For t he purpose of t h i s  proj ec t ,  one ou t of  a hundred produc t ideas had 

t o  be selec t e d  for fur ther  developmen t .  Add i t ionally , very l i t t le data 

was ava i lable at  this s tage for f inancial evaluat i on .  Under 

S i n t havala i ' s  clas s i f i ca t i on ( 1986) , the product  was in the 

screening/ p re l i minary evaluat i on s tage . Thus , a rela t i vely low-cos t 

s creening t e chnique was requi red . Complex models such as economi c  

evalua t i on ,  r i sk analy s i s , and resource allocat ion models were j udged 

to be unsui t able . Souder ' s  ( 1978) Q-sort  techinque was no t used as i t  

requi red input  f rom more than one person , and only the author was 

ava i lable f o r  t he s creening process in Malay s i a .  

A s coring model was chosen . I n  par t , t h i s  selec t i on was due to  a 

widespread use  o f  the model for s creening (Ko t ler , 1980) . Ano ther 

reason for the  s elec t ion of this model was that scoring t echniques had 

been developed a t  Mass ey Univers i ty by Earle ( 19 7 3) whi ch s a t i s f i ed the 

requi remen t of a mul t i s t age s equen t i al 

t echnique , Earle sugges ted two s teps for 

were  t o :  

process . In developing the 

evaluat ing produc t s . They 

* decide on the impo r tan t  fac tors rela t ed to  t he proj ec t . 

* ra t e  the fac tors for each produ c t  for comparison . 
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The screeni ng techni que included t hree d i f feren t s tages : s equen t ial 

screening , check l i s t  screeni ng and probab i l i ty s creening . Sequen t i al 

screen ing cons i s ted of  a s i mple pas s / f a i l  sys t em ,  in whi ch produ c t s  

wi th maj o r  f laws in  them were rap idly screened ou t .  The check l i s t  

screening cons i s ted o f  ra t ing t h e  p roduc t on vari ous fac tors  whi ch had 

prede t er m i ne d  we igh t i ngs . Th i s  resul ted in a to tal s core  for  each 

produc t  whi ch could be compared across produc t s .  A c u t - o f f  s core was 

selec t ed below wh i ch produc t s  were d i s carded . The probab i l i ty 

screen ing was more in tens i ve as it  t ook i n t o  considera t ion the 

probab i l i ty d i s t r i but ion o f  each produc t achieving the d i f feren t 

fac tors . The number o f- produc t s  were rapidly reduced f rom 100 t o  seven 

using t h i s  s creening sys t em ( see  Figure 2 . 2 ) . 

100  

90 

Number o f  80 
pr o du c t  

i d e a s  7 0  

60 

50  

40  

30 

20 

10  

S e q u e n t i a l  
screening 

Che ckl i s t  
s c re en i ng 

F i gure 2 . 2 :  Redu c t i o n  o f  number of pro d u c t  i d e a s  through 
quan t i t a t i v e  s c r e e ning 

2 . 3 . 3 S elec t i on of fac t ors for s creening 

Probab i l i t y  
s c r e e n ing 

A revi ew of the l i terature produced many fac t ors whi ch were cons idered 

impor t a n t  for  a success ful produc t .  

Ap pend ix 2 . 1 .  
The factors are presen t ed in 
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Apar t from Earle ( 1973 ) , none of the au thors spec i fi cally concen t ra ted 
on the food indus t ry ,  referring ins tead to general projec ts .  Mo t tley 
et al . ( 1959 )  and Cooper ( 19�5) focused on indus t rial proj ec ts .  

Bas i cally , the fac tors could be categorised in to 
groupings : 

the following 

* f i nanc ial - whe ther the produc t mee ts company obj ect ives . 
* produc t  - need for produc t ,  product charac teris t i cs e . g .  
uniqueness ,  appeal . 

* t echni cal and marke t compa t i b i l i ty wi th company resources -
whe ther company has suffi cient resources to develop the 
produc t ,  newness of p roduc t category , compatab i l i ty of 
marke t ing s t ra t egy to exi s t ing company s t ra tegi es . 

* compe t i t ion - number o f  compe t i tors , poss i b i l i ty of 
compe t i t ive ac t i on , compe t ing produc t s . 

As the screening techni que involved three d i fferent 
screening , the sele c t i on of factors is d iscussed wi th each 

2 . 3 . 4  Sequen t ial screening 

s tages o f  
technique . 

The purpose of 
t
his i n i t ial s creening was to rap idly eliminate produc t s 

whi ch d i d no t comply wi th the proj ec t cons t rain t s . The produc t s were 
ra ted agains t the lim i t ing cons train ts to check if they passed ( P )  or 
fai led ( F ) . Produc t s that fai led were dropped from fur ther analys i s . 
Those whi ch passed were re tained for fur ther screening . The fac tors 
used for sequen t ial s creening were : 

* t echni cal feas i b i l i ty - this cons traint was l imi t ing for 
many products as present manufac turing fac i l i t i es were to 
be used . The fac i l i t es included bread making equipmen t 
and p i e making equipmen t .  

* raw material ava i labi l i ty - as the idea generat ion process 
was carried ou t wi th Malays ians , local ingred i ents fea tured 
in many of the ideas generated . A large proport ion of the 
ingred i en ts were no t avai lable in New Zealand an� securing 



a s table source o f supply was no t poss i ble for many 
ingredi en t s . 

* cos t of product - stnce the produc t was to be made in New 
Zealand and exported to Malaysi a ,  the final cos t of the 
produc t had to be compe t i t ive wi th o ther locally made snack 
produc t s . 

* general acceptabi l i ty - MDS revealed tha t consumers 
cons ider tas te and texture as impor tan t  charac teris t i cs 
in bakery snacks , and that there were sligh t di fferences in 
preferences be tween e thni c groups . Thus , the general 
accep tabi l i ty of the produc t ,  par t i cularly the sensory 
aspect of the product was importan t . 

2 1  

A produc t  requi red a pass value for all the fac tors before i t  was 
retained . The sequent ial screening table i s shown in Appendix 2 . 2  and 
the produc t s remaining after sequen t ial screening are l i s ted in 
Append ix 2 . 3 .  Mos t products fai led due to di f f i cul t ies in obtaining the 
raw mat erials , par t icularly those no t indigenous to New Zealand . 

2 . 3 . 5  Checkli s t screening 

At the nex t s t age , checkli s t  screening was used . Thi s me thod involved 
the iden t i f i ca t ion -of fac tors relevan t to the success of the produc t .  
From the four bas i c groups o f  fac tors , nine sub-fac tors were chosen . 
They were : product acceptab i l i ty ,  product convenience , nu t r i t ion , 
uniqueness and appeal of produc t ,  raw ma terial avai labi l i l ty ,  
u t i l i sa t ion o f  exis t ing equi pmen t ,  developmen t diff icul t ies , cos t o f 
raw ma terial and compe t i t ion from local manufac turers . The sub-fac tors 
were rated out of 100 points to reflect their relative impor tance . Two 
sub-fac tors , nu t r i t ion and uniqueness and appeal , were d i s carded as 
they were rela t i vely unimpor t an t .  

Each product was scored for each fac tor and then mul t i pl ied by a fac tor 
weigh t ing . The resul ts for all fac tors were summed to give a to tal 
score . A range of · total scores from 65-80 out of the maximum of 100 
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were ob t ai ned . A cut-off poin t of 75 was arbi trari ly selec ted , and 
produc t s s coring less than tha t were d is carded . From thi s  screening , 
5 1 produ c t ideas were reduced to 20 . Appendix 2 . 4  l is ts the rat ing o f  
the produc t s  and Append ix 2 . 5  con tains the produc ts remaining af ter 
checkli s t  screening . The scores of the produc ts remaining were very 
close . 

2 . 3 . 6  Probab i l i ty screening 

In the previous two screening techn iques , products wi th li t t le chance 
of surviving were rapidly screened out . The task of the thi rd 
screening t echni que was to iden t i fy produc ts wi th the highes t po t en t ial 
( re ferred to as u t i l i ty ) o f succeeding in the marke t place . The 
fac tors l i s t ed below were chosen to reflec t this emphasis : -

* compa t i bi l i ty t o ideal . 
The MDS resu l t s had indi cated preference for a savoury , 
non-bread , fore ign produc t .  Charac teris t i cs derived from 
t he consumer survey - importance of tas t e and convenience -
were cons i dered as con t ribu t ing to the features of an i deal 
p roduc t . 

* cos t o f  f i nal produc t .  
A wide vari e ty o f  snack foods are read i ly available in 
Malays i a at very compe t i t ive prices . Al though only 56% o f  
the responden t s f rom the survey ind i cated that price was 
impor tan t ,  the survey also showed that medium and heavy 
snackers were from the lower to medi um income groups . The 
f inal produc t had to be compe t i t ive to survive on the 
marke t . 

* compe t i t i on from local manufac turers . 
Local bakers in Malays ia are highly flexi ble and can change 
their produc t l ine rapidly to imi ta te new produc ts or 
coun terac t the e f fec t of compe t i t i ve new produc ts . To 
survive on the marke t , the produc t mus t have a unique 
sell ing po in t .  



* nu tr i t i onal value . 
From the ini t ial d iscussi on groups , nu t r i t ion appeared to 
be a very impor tan t  factor . I f the product i s perceived to 
have benef i cial e ffec ts in terms of nut r i t i on ,  paren ts 
would be more willing to buy the produc ts for thei r  
chi ldren and f

a
m i ly .  A nu tr i t ional produc t was cons idered 

to be low in fat and sugar , "balanced " wi th the inclus ion 
of fru i t s  and vege tables where sui table . 
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The probabi l i ty of a produc t i dea reaching the levels of the weigh ted 
factors were es t i ma ted . The u t i l i t ies for each fac tor were then summed 
to give the to tal u t i l i ty for every produc t idea . The to tal u t i l i t i es 
were compared for the twen ty produc ts (see Appendi ces 2 . 6  and 2 . 7  for 
the factors used , the i r  weigh t ings , and the calculat ion of the to tal 
u t i l i ty for all the produc ts ) .  

The MDS resul ts ind i ca ted that pies would be the preferred product and 
they scored the highes t u t i l i ty of all the 20 produc ts . However , the 
final selec t ion was lef t to the consumer to con f i rm these resul t s . The 
t op s coring 
produc t s ,  cakes 

products from each produc t 
and pies ) were selec ted 

ca t egory 
for final 

( bread-rela t ed 
screening by 

consumers . The eight products were : a carro t and rais in cake , a sp i ce 
cake , a ho t cross bun , a cheese rol l , a macaroni and minced mea t p ie , a 
vege table wi th mushroom gravy p i e ,  a vege tar ian p ie , and a p i zza . 

A meat pie was finally selec t ed by the consumers . At this s t age , the 
product concept was a p i e ,  whi ch cons i s ted of minced meat , macaroni , 
some vege tables and flavouring , presen ted in an aluminium foi l  t ray and 
of a s imi lar size to local p ies . 

2 . 4  THE METHOD OF FORMULATION 

Sys tema t i c produc t design , as ou tlined by Earle and Anderson ( 1985 ) , 
involves s tepwi se experimen tat ion and quan t i tat ive techn iques in 
produc t formula t i ons . This approach requi res f i rs t ly ,  the 
iden t i f i ca t ion o f the tasks in the formulat ion s tudy and then the 
organisa t i on of the experimen ts in a s tepwise and sys tema t i c  manner . 
Earle and Anderson ( 1 985 ) suggested screen ing experimen ts ( S towe and 
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Mayer , 1966 ) ,  fac torial exper imen t s ( Box et al . ,  1 9 78 ) , EVOP 
( evolu t i onary opera t i ons , Fox , 1 968 ) and mix ture designs ( Snee , 197 1 )  
as me t hods for experimental design .  These techniques have been appl i ed 
in the food indus t ry ,  and more recen t ly ,  sensory data have been used i n 
exper imental designs t o guide formulat ion ( Hare , 197 4 ;  Henika , 1982 ; 
Moskowi t z  and Rabino , 1983 ; Norback and Evans , 1983 ; S t one and Sidel , 
1985 ) . 

The t hree maj or s teps in the formula t i on of the pie cons i s ted o f the 
selec t i on of raw materials , formula t i on development and process 
developmen t .  

2 . 4 . 1 Selec t i on of raw materials 

A pie cons i s ts of three separa t e componen t s : pie top , f i lling and p i e 
bo t t om . Throughou t the formula t i on process , these componen t s were 
inves t iga t ed separately .  

All New Zealand pas t ry shor tenings contain some beef o r  mu t ton tallow 
and th is mean t tha t they were no t sui table for consump t ion by Musl ims 
as they could not be guaran teed as "halal " .  Al terna t ive sho r t enings 
cons i dered for t he purpose were vege t able shortening and bu t ter . 
Al though i d eally , bu t te r would have been sui table for bo t h the p i e  top 
and p i e bo t t om from the flavour poi n t of view, i t i s  an expens ive 
ingred i en t . Thus , vege table shor t en ing was selec ted for use in the p i e 
bo t tom , a s i t  was cheaper ,  and bu t ter was used in the p i e t o p whe re i t  
would impar t a pleasan t flavour t o the p roduc t .  However ,  exper imen t s 
were also made t o  see i f  vege table shor t en ing was sui table for the p i e 
t o p a s well . 

The original produc t  concep t was of a pie wi th minced meat and 
macaroni .  Discuss i ons wi th consumers revealed that beef was the mos t 
favoured mea t . Chi cken p i es were already available in Malays ia , pork 
canno t be eaten by Musl i ms and sheepmea t flavour is no t popular amongs t 
e i ther the Malays or Chinese . The consumers wan ted vege tables , 
par t i cularly peas and carro t s i n the p i e . Thus , mixed vege tables were 
incorporat ed i n the f i ll i ng .  Some flavouring was also des i rable and 
sp i ces , herbs , t oma to flavour and cheese flavour were men t i oned as 
Poss ible flavours for the p i e . The s tuden t s in Malays ia who evaluated 
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the pie also l iked chi l i  and curry flavours . A hydrolysed vege table 
pro t ein was used as a "mea t " flavouring as no animal componen t or 
alcohol was allowed for Muslims , and therefore no commercial mea t 
flavour could be used . 

2 . 4 . 2  Formula t i on developmen t 

The targe t of the formula t ion process was the " ideal " prof i le of the 
produ c t charac teri s t i cs set up by the pseudo-consumer panel i s ts in New 
Zealand . An a t t emp t was made to se t an "ideal '' profile using s tuden t s 
in Malays i a .  However ,  the " ideal" profile ob tained from Malays ia was 
no t used as the product that was evalua ted-by the Malaysian s tuden t s 
could no t be dupl ica t ed in New Zealand and the panelis ts i n New Zealand 
could no t rela t e to the " i deals" set up by the Malays ian panel i s ts and 
preferred to f i x the i r  own " i deals " .  

In the ini t ial formu la t i on experi men ts in New Zealand , the propo r t i ons 
sugges t ed by the consumers were used for the f i lling .  For the pie top 
and bo t tom, commercial recipes were used . Us ing the p ies from the 
ini t ial experimen ts , a general area of ingredi en t  levels was ob tained 
from the t raining session wi th the panel is t s . Fur ther experiment a t i on 
was done separa tely on the pie top , bo t t om and f i lling using 
experimen tal des igns , as shown in Figure 2 . 3 .  The panel is t s tes t ed the 
effec t s  of the changes in the various componen ts in a comple te pie as 
i t  was fel t tha t the sensory propert ies of the componen ts would be 
affec t ed i f they were tasted separa tely . Emp ir i cal equat i ons were 
derived which rela t ed accep tab i l i ty to the propor t ion of the various 
ingred ien t s in the formula t i ons . This helped d i rec t the formula t i on 
work . 

Vhen the bas i c pie was f inally accep table , an experimen t was done wi th 
pi es incorpora t ing curry flavour , swee t and sour flavour , toma to 
flavour and mixed sp ice flavour .  The paneli s t s pre ferred the mixed 
spice flavour . 
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Figure 2 . 3 :  Scheme o f formula t i on 
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The f inal formulat ion o f  the pie cons is ted of the following 
ingred i en t s : 

F i l l i ng :  

Pie bo t t om :  

P i e  t op : 

wat e r 
80% visual lean beef 
frozen mixed vege tables ( peas corn and 
d iced carro ts from J .  Vat t i e  Canneries Ltd) 
macaroni elbows (New Zealand Cereal 
Foods L t d )  
th ickening agen t ( Field th ik , Fielders , 
Aus t ralia) 
f lavouring (Luxor KB-300V hydrolysed 
vege table pro tein) 
m ixed spices (gar

l
i c  powder , onion 

powder and wh1 te pepper ) 
sal t 
vege table shortening (Abels NZ Ltd ) 
sal t 
baking powder (Levinex , Edmonds Food 
Industr1es , Lt

d
) 

colour ( Permico
l
, Yolk E ,  Bush Boake Allen 

NZ L t d ) · 
f lour 
water 
bu t t er 
flour 
water 
salt 

2 . 4 . 3  Process developmen t 

The manufac ture o f pies was eas i ly dupli ca ted on a bench scale for the 
experimen tal work . To make the pie bo t t om , all the ingred ien ts were 
mixed toge ther in a mixer , and then rolled out to the desired thi ckness 
in a pas t ry b rake . In indus t ry ,  ei ther a two arm mixer or a spiral 
mixer i s used for the purpose . For the experimental work in 
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formulat ion , a Kenwood Chef model 701A wi th a dough hook a t tachmen t and 
a hand pas t ry brake was used . 

A d i fferen t process , however ,  had to be des igned for the p i e t o p .  
Commercial manufac ture involves mixing all the ingred i en t s t oge ther , 
shee t i ng the pas t ry through a pas try brake and then " turn i ng" the 
pas t ry .  This resul t s in the alterna te layering o f the sho r t en ing and 
pas t ry .  �i th pas t ry shor tening , i t  i s poss i ble to mix i n all the 
ingred ients at the same t ime , as there are d iscre te lumps of shor t ening 
lef t after mixing ,  and these lumps can be rolled out i n t o thin layers 
during the turning process . Because bu t ter has a lower mel t ing po in t 
and i s less plas t i c  and tough than pas t ry shortening ,  a d i f feren t 
process had t o  be used to ensure that the bu t ter did not sof t en and 
become absorbed in the dough during the turn ing process , resu l t ing in 
poor "layering" . A mod i f ied me thod was used which involved mixing hal f 
the bu t ter wi th the flour and wa ter and rolling out the resul tan t  
pas t ry .  Dur ing the f i rs t  bookfold , a layer of chi lled bu t ter was 
incorporated . Thi s ensured that there were d i scre te layers o f  bu t ter 
remaining after the turning process . 

The size of the pie and the packaging were also men t ioned by consumers . 
Consumers wan t ed a p i e of a s imi lar s i ze to p i es in Malays i a .  This was 
no t possible as the pie baker ies in New Zealand have a s tandard range 
of pie t ins . 
foi l  t ray was 

A size closes t to Malays ian pies was used . An aluminium 
reques ted by the consumers as they felt i t  presen ted a 

"clean" image . However ,  the fac i l i t i es to package the p i e in fo il 
t rays were no t avai lable in New Zealand . Add i t i onally , the p i e had t o 
be frozen and t ransported to Malays ia . I t requi red pro tec t ive 
packaging to preven t damage and moisture loss during freez ing and 
t ranspor ta t ion . The bakeries had found cellophane t o be a sui table 
packaging for the purpose ,  and thus clear cellophane was used t o 
package th e p i es . 
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2 . 5  PRODUCTION TRIAL 

A represen ta t ive from the New Zealand Ins t i tute of Mea t Managemen t  was 
p resen t at the p roduc t ion t r ial because of the ''halal " requirement s  o f  
the produc t . A M ini s t ry o f Agricul ture and Fisheries offi cial was also 
presen t to ensure tha t  expor t  condi t ions were me t during the 
manufac ture of t he p i e . Prior to produc t ion , the en t i re fac tory was 
cleaned and sani t i sed . Microbiologi cal tes ts were conduc ted on a 
random sample of con t ac t  surfaces in the fac tory using pla te coun t agar 
( agar sausage was used on even surfaces and the swabbing technique was 
used for uneven surfaces ) .  

The process used in the produc t i on tr ial i s shown on a flowshee t in 
Figure 2 . 4 .  

The f in ished product was cooled and then packaged in cellophane 
wrappers . Labels were a t tached by hand , and the pies were packed in t o 
car t ons before freez ing i n an air blas t freezer . The label compl i ed 
wi th the Malays ian food regulat i ons ( MDC Sdn Bhd , 1 985 ) and included 
the produc t name , i ngred i en ts ,  weigh t , and name and address of the 
manufacturer and impor ter . 

The p i es were repacked in t o polys tyrene chi lly b ins for t ransport ing to 
Malays ia . All prac t i cal s t eps were taken t o ensure tha t the produ c t  
remained frozen from when i t  lef t the fac tory i n New Zealand un t i l  i t  
was requi red for consumer t es t ing in Kuala Lumpur .  



2 9  

S t orage o r  macaron i .  

Cook i n g  o f  �acaroni i n  water i n  j a c k e t e d  pan . 

Dra i n i n g  or macaroni using a i e ve a .  

S torage o r  �eat , flavour i n g , a p i c e s  and aal t .  

Cooking and • i x i ng o r  mea t , f l avouring and a p i c e s .  

S t orage o f  frozen •ixed vegetabl e s . 

Add i t io n  of macaroni and mixed v e g e t abl e s  

t o  m i x t u re for cook ing . 

Pumping of f i l l ing to f i l l e r .  

S t orage or f l our . 

Storage of butter in c h i l l e r . 

M i x i ng or f l our , butter and w a t e r . 

Rol l i n g  out or dough into s he e t s .  

Bu t t er i s  l ay e r e d  i n  the f i r a t  f o l d . 

R e s t i n g  or dough . 

S t orage or f l our , begetable ehort e n i n g  and 

baking powd e r .  

M i x i n g  o f  f l ou r ,  vegetable s h o r t e n i n g , b a k i ng powder 

and w a t er . 

Re s t i n g  of doug h .  

Rol l i ng o u t  o r  dough i n t o  ehe e t a . 

Re a t i n g  of dough . 

Cu t t i n g  and s t amping of p a s t ry i n t o  p i e  t in a .  

F i l l ing 

Ro l l i n g  o f  t o p  pastry over pie t in e . 

Bak i n g  

Cool ing in c h i l l e r  

Pack i n g  i n t o  c e l l ophane w r a p  and c ardboard c arton a .  

,reezing i n  b l a a t  freezer . 

S t o rage before traneport . 

Fi gure 2 . 4 :  P r o c e s s  fl owc har t for produ c t i o n  o f  p i e  
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2 . 6  COSTING AND PRICING 

2 . 6 . 1 Manufac tur ing cos ts 

The cos t of manufac turing the pie was estimated based on a reci pe 
cos t ing sys t em s e t  up by a local pie manu facturer . The sys t em included 
cos t s on raw mater ial , manufac turing ,  d i s t r i bu t i on ,  and overheads ( see 
Table 2 . 2 ) . 

Table 2 . 2 :  Percen tage con t ribut i on of cos t s to the manufac ture of a p i e 
Raw ma terial cos t s  
Manufac turing cos t s 
( includ ing labour and elec trici ty ) 
Overheads 
Dispa t ch cos t s 

Total manufac turing cos ts 

2 . 6 . 2  Dis t r i bu t i on and sell ing cos ts 

46 . 5% 

23 . 5% 
2 7 . 8% 
2 . 2% 

100 . 0% 

The maj or componen t o f the d i s t ri bu t i on cos t was t he frozen 
transpor ta t i on by sea from New Zealand t o Malays ia . There were also 
transpor ta t i on and s torage cos ts in Malaysia . In the calculat ion of 
the retail p r i ce , the retail margin ( 30% o f the selling pr i ce )  was 
es t ima ted from the normal margin for bakery produc ts whi le the 
wholesale margin ( 15% o f the landed pr ice )  and handling charges ( 5% o f 
the landed p r i c e )  were es t i mated from the normal margin for frozen 
foods . lli thou t du ty , a final retai l price of MR$1 . 30 wi th a pro f i t 
margin of NZ$0 . 04/p ie was ob tained . However , there was a poss i b i l i ty 
of a 50% du ty on the produc t whi ch would raise the price to MR$ 1 . 80 .  

2 . 6 . 3 Comparison o f  pri ce and cos ts 

The retail pri ce o f the pie therefore could vary be tween MR$ 1 . 30 and 
MR$1 . 80 depend i ng on the price o f the duty pai d . MR$1 . 30 was the pr ice 
tha t was accep table to the consumer and there was some doub t that the 
Pies would be bough t a t a higher price . 
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2. 7  CONSUMER INPUT IN PROJECT 

Thi s chap ter has outl ined the maj or s teps in the research , bu t as t he 
emphas is was on the use o f  consumers in product developmen t ,  techni ques 
whi ch involved the use of consumers have been described in grea t e r 
de t a i l i n the res t o f the thes i s .  Figure 2 . 5  shows a plan of t he 
consumer research . 

Places where 
g�ne�agu t 
New Zealand 

Malays ia 
( Penang) 

Malays ia 
( Penang ) 

Malaysia 
( Penang ) 

Malays i a 
( Penang ) 

New Zealand 

Time of 
research 

Sep , 1983 

Feb ,  1984 

Mar-May , 1984 

June , 1984 

Aug , 1984 

Jun-Oc t ,  1985 

Malays ia Jan , 1 986 (Kua a Lumpur )  

Proj ec t s tage 

Preliminary 
research 

Survey of 
Mala;(s ian 
hab 1 t s 

Compari son of 
percep t i ons o f 
snacks be tween 

groups 
Idea generat i on 

Consumer screening 

Formula t i on 

Produc t t es t ing 

Type of consumer 
� 

Focus group 
Chapter 3 

Consumer survey 
Chapter 3 

Mul t idimens ional 
s caling by consumer 

groups 
Chap ter 4 
Idea genera t i on 

by consumers us ing 
brains t orming ana 
nominal group 
technique 
Chap ter 5 
Ranking by 

consumer groups 
Chap ter 5 

Sensory evalua t i on 
by prof i l ing using 
pseudo-consumer 

panels 
Chapter 6 

Cen t ral loca t i on 
tes t 

Focus group 
Sensory Prof i les 

Chap ter 7 

Figure 2 . 5 :  Flowchar t showing the maj or s t ages o f  the proj ect 
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CHAPTER 3 

ATTITUDES AND BEHAVIOUR OF MALAYSIANS TOYARDS SNACK FOODS 

3 . 1  USE OF CONSUMERS IN INITIAL MARKET RESEARCH 

I t  was impor tan t  to s tudy the a t t i tude and behaviour o f Malaysians 
towards snacking as there was l i t t l� published informat i on , especially 
on the d i fferences be tween the e thnic groups . General observa t i ons had 
been made by McAr thur ( 1 96 2 )  and Yilson ( 1975 ) on the ea t i ng habi ts in 
rural areas . Nu t r i t i onal surveys have been carried ou t in rural areas 
bu t are irrelevan t s ince the po ten t i al marke t for bakery snacks is in 
the urban areas . 

The prel iminary desk s tudy in New Zealand resul ted in several produc t 
areas for fur ther inves t iga t ion . In order to use consumers to focus 
and d i re c t the research , three d i f feren t techniques were used in the 
ini t ial marke t research . Two of these techniques are repor t ed in this 
chap t e r . A focus group was used t o s tudy consumers ' reac t i ons and 
preferences to the proposed produc t areas . The focus group was 
conduc t ed in New Zealand . Simi lar focus groups were also planned in 
Malays i a ,  but due to recru i t ment problems , they could no t be carried 
out . 

To ob ta in the informa t ion on the snacking habi ts of Malays ians , a 
consumer survey was conduc ted . Penang was chosen for two reasons : i t  
is a maj o r urban area in Malaysia and academic supervision for the work 
was available through the Univers i t i  Sains Malays ia . 

The th i rd techni que used for the marke t research was a mul t ivaria te 
techni que whi ch mapped consumer percep t i ons of bakery snacks ( d i scussed 
in Chap ter 4 ) . 
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3 . 2  PRELIMINARY FOCUS GROUP 

3 . 2 . 1  The use o f  focus groups 

The focus group evolved from depth in t erview used in the 1960 ' s  and is 
now a commonly accepted techni que 
texts (Ko t ler , 1980 ; Zik.mund , 

for marke t research in marke t ing 
1982 ) . I t  has been used for various 

purposes , including . the preliminary evalua t ion of produc t concep ts by 
consumers ( Kraf t ,  1981 ; Church i l l , 1983 ) . The developmen t of the 
focus group and i ts mer i t s is di scussed in detai l in Chap ter 5 (where 
i t  was reviewed as a non-analy t i cal technique for idea genera t ion ) . 

The focus group t echni que involves recrui t ing six to twelve consumers 
who are drawn from the popula t i on of in teres t and conduct ing a 
semi-s t ruc tured d iscuss ion us ing a modera tor to guide the d iscuss ion . 
The d i scus s i on usually s tar ts off wi th general ques t i ons whi ch 
gradually become more spec i f i c and detailed as the sess i on con t inues . 
One o f  the advan tages of the focus group discuss ion is tha t i t  i s 
flexible and the in terviewer can mod i fy the topics to sui t the 
d iscus s i on ,  and explore the various topics in as much or as l i t t le 
detail as required . 

Interac t i ons amongs t par t i c ipan ts is encouraged to s t imula te the 
discus s i on .  I t  has been recommended that par t i ci pan ts are selec ted so 
that they are 
par t i c i pant s  a t 
transcr i bed for 
hours . 

relatively homogeneous to minimise confli c t  and pu t the 
ease . Focus groups are usually taped and la ter 
analys is . The sessions generally las t from one to two 

The skill of the moderator i s vi tal to the success of the focus group 
and some of the key qual i f i ca t i ons that modera tors of focus groups mus t 
have are d iscussed in de tai l by Churchi ll ( 1983 ) . The key 
qual i fi ca t ions include kindness bu t f i rmness , permissiveness , 
involvemen t ,  incomple te unders tanding of the informa t i on presen ted , 
encouragemen t ,  and flex i b i l i ty . Fur ther descri p t i ons of this 
technique can be obtained from Zemke ( 1 978 ) ; Churchi l l ( 1983 ) ; 
Egber t  ( 1983 ) ; Diamond and Gagnon ( 1985 ) ; Pramual ratana e t al . 
( 1 985 ) .  
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3 . 2 . 2  Experi men tal me t hod 

A f o cus group was conduc ted at Mass ey Uni ve rs i ty campus , New Zealand t o  

evalua te consumer reac t ion t o  the al t e rna t ive produc t areas . Four 

Malay s i an Chi nese s tude n t s  were selec t ed for t he purpose ( there were 

f ew Malay s tuden t s  avai lable ) .  All the s tuden ts  had been in  New 

Zealand for less than one year . 

The f o cus group ses s i on was carri ed ou t in  the consumer panel room o f  

the Food Technology Depar t men t a t  Massey Uni vers i ty .  The ses s i on was 

conduc t ed by the author and was recorded on a casse t te tape . The 

par t i c i pan t s  were told that  t hey were evalua t ing produc t s  whi ch could 

be made in New Zealand for expo r t  to Malay s i a .  Several samples o f  

unfam i l iar produc t s  were avai lable for the par t i ci pan t s  t o  tas t e  a s  an 

a i d  to the d i s cuss i on .  A b r i e f  descri p t i on of the product  areas was 

also  g iven to the par t i c i pan t s . 

D i s cuss i on on each produc t area was ini t i a t ed by asking t h e  

par t i ci pan t s  t o  descr i be t h e  tas t e  and acceptabi l i ty o f  each sampl e . 

Par t i ci pan t s  were t hen asked t o  di scuss the i r  general reac t ion t o  t h e  

produc t area . A t  the end o f  t h e  d i s cuss ion , sugges t i ons f o r  further  

p roduc t s  were reque s t ed , and t he produc t areas were ranked in  order o f  

preference . 

3 . 2 . 3  D i s cuss ion o f  produ c t  areas 

3 . 2 . 3 . 1  Local t rad i t ional cakes ( kui h )  

The par t i ci pan ts  tas ted two t�ad i t ional Malays i an cakes " b ingkang ubi " 

and " b ingkang ro t i  berj agung" ( s t i cky swee t cakes made wi th tapi oca 

s tarch and swee t corn respe c t ively , see Append i x  3 . 1 ) .  None had heard 

o f  " b i ngkang ro t i  berj agung" bu t the par t i c i pan t s  l i ked the sample .  I t  

was agreed t h a t  the sample o f  " b ingkang ubi '' only mi ldly resembled t he 

" b i ngkang ubi " o f
.
Malays i a .  

I n  general , the  par t i i cpan t s  l i ked local , trad i t i onal cakes becau s e  

they w e r e  local , made dai ly  and - sold f r e s h  b y  t rad i t i onal ou t le t s  

( usua l ly hawkers  i n  the marke t place ) . They f e l t i t  was i mpor tan t t o  

see a w i d e  range o f  unpackaged cakes d i splayed , so  that t hey could 
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smell the produc t s . I t  was no t fel t t o be o f  any signi f i can t advan tage 
to sell the cakes anywhere else as they would no t buy them from o ther 
ou tle t s . I t  was also men t i oned that the " b ingkang ubi " was very easy 
to make and tha t many housewives make i t  a t  home . This ,  however ,  only 
appl ied to non-working housewives wi th t ime to spare , as the cake i s  
inexpensive and read ily avai lable . 

3 . 2 . 3 . 2  Pas t ry p roduc ts 

The par t i c i pan t s tas t ed sard ine rolls ( sard ine pas te in a flaky 
pas t ry ) , vol-au-ven t shells f i lled wi th a mixture of sard ines , onions 
and chi ll ies and also an apple p i e . They were no t enthus ias t i c  abou t 
the sardine roll o r the apple pie . Bu t they liked the concep t  o f  the 
vol-au-ven t shells and sugges ted f i l l ing wi th "sambal " ( a Malays ian 
side d i sh ,  o f ten made wi th chi ll ies , fermented prawn pas t e and tamarind 
j uice ) and wi th seafood . 

The par t i c i pan t s  were no t familiar wi th f rui t p i es al though many had a 
s t rong l iking for mea t pies . Pies were associa ted wi th a savoury 
filling and swee t pies were an unusual concep t .  On the o ther hand , 
they were en thusias t i c  about minced mea t pies , chicken pies , and bacon 
and egg p i es . A curry pie was also sugges ted . The concept of frozen 
pi zzas was no t accep ted as i t  was considered to be t oo much t rouble t o 
hea t or cook p i zzas . I t was claimed tha t pi zzas sold in Malaysia d id 
no t con tain the correc t ingred i en t s , such as salami and pepperon i . New 
Zealand p i zzas , howeve r ,  were acceptable . 

3 . 2 . 3 . 3  Cake/b i s cui t mixes 

The par t i c i pan t s  were ini t ially no t fami l iar wi th the produc t concep t 
(dry mixes for baking at home ) . Par t i c ipan ts were shown a packe t o f  
cake mix bu t no t the baked cake . They though t that i t  was an 
interes t ing i d ea and would buy the produc t for conven ience . I t  was 
though t t o be par t i cularly useful for housewives who had no t ime t o 
bake the i r own cakes and biscui t s . Flavours suggested as acceptable 
were chocola t e , banana and orange . 
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3 . 2 . 3 . 4  Spec ial var i e ty breads 

Par t i c i pan ts observed that there was a t rend towards heal th and d i e t 
foods in Malays i a ,  e . g . wholemeal breads and low calorie foods . I t  
was fel t that special var i e ty breads would fi t in well wi th the t rend . 
They were espec i ally in teres ted in the idea o f  a honey and nu t loaf and 
varie ty breads , e . g .  garl ic rolls , oni on rolls , cheese rolls . Heavy 
wholemeal breads were no t favoured . 

3 . 2 . 3 . 5  European-s tyle cakes 

The impor tance o f  " f reshness" was impor tan t  in this produc t area . The 
idea o f  packaged cakes was no t favoured as packaged cakes could be 
mon ths old . The avai labi li ty of fresh cakes made packaged cakes an 
unaccep table al terna t ive . Locally made cakes ( e . g .  chi f fon cakes wi th 
" pandan " flavour ) were preferred as they were more acceptable . New 
Zealand cakes were too "heavy" and too swee t . 

3 . 2 . 3 . 6  Pas t ry dough for both consumer and caterer 

Produc t s in this category included prepared pas t ry doughs ( e . g .  shor t 
pas t ry ,  swee t pas t ry ,  puf f  pas t ry ) and prepared dough ( e . g .  bread or 
pizza dough , Ind ian bread ) which could be sold t o ei ther consumers or 
ca terers . Ca terers could include res tauran t s , bread and cake shop 
opera t o rs . Par t i ci pan t s were ra ther unsure how they would use pas t ry 
doughs al though they liked the idea . They would not buy bread or p i zza 
doughs . Prepared d oughs for Ind ian breads , e . g .  chapat i and mur t abak , 
did no t appeal as t hey pref erred to buy these produc ts from hawkers and 
res t auran t s .  From these ou t le t s , gravy and curry could be bough t t o  go 
wi th the bread . 

3 . 2 . 3 . 7  General commen ts by par t i cipan ts 

The concep t of " freshness "  came up repea tedly in the discuss i on .  
Par t i ci pan ts men t ioned t ha t  given the alterna t ive of purchas ing f resh 
as opposed t o "unfresh" ( packaged food ) , they would opt for the former . 
There was a s trong preference for baked foods t o  be bough t in bread and 
cake shops rather than sundry shops ( Halays i an grocery s tores ) . This , 
agai n ,  was linked t o  the concep t of " freshness " ,  and also 
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" cleanliness " .  A preference was also expressed for local flavours t o 
be incorpora t ed especially in the vol-au-ven t fill ings and in the 
cakes . Par t i c ipan ts ranked the produc t areas according t o pre ference , 
cons ider ing tha t produc ts were to be made in New Zealand and expor t ed 
t o Malays i a .  

1 .  mea t pies 
2 .  s pecial var i e ty breads 
3 .  pas t ry produc ts 
4 . cake/biscui t mixes and pas t ry/dough for bo th consumer and 

ca terer 
5 .  local kuihs 

Par t i c i pan ts sugges t ed biscui ts ( "Farmbake " biscui ts were men t i oned , 
these are biscui t s which are packed in bags ) , pavlova ( a  desser t  made 
wi th egg whi t e ) , chocolates , confe c t i onery , and i ce cream , when asked 
for more ideas on produc t  categories . They fel t tha t Malays i an 
biscui t s were no t very appeal ing and all o f them purchase impor t ed 
biscui t s . 

3 . 2 . 4  Conclusions from the focus group 

From the focus group discuss ion , the following conclus i ons were d rawn : 

* " freshness" and "convenience" ( i . e .  no prepara t i on requi red ) 
were bo th very impor tan t fea tures in a snack produc t  for 
Malays ians , and to a lesser ex t en t , the smell or aroma o f 
the produc t .  

* bread and cake shops , rather than sund ry shops were the 
preferred ou t le ts for bakery snacks . 

* Mea t p i es were speci f i cally men t i oned as the i r mos t 
preferred New Zealand product and local cakes ( kuih ) 
as leas t pre ferred . 
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3 . 3  SURVEY OF MALAYSIAN SNACKING HABITS 

Two d i f feren t types of t echniques have commonly been used to  assess 

snacking behavi our . They are the 24 hour recall me thod and t he 

consumer s urvey ( G i l lespi e ,  1 98 3 ;  R ichardson e t  al . ,  198 1 ; Truswel l  

e t  al . ,  1 98 1 ;  S i n t havalai , 1 986 ) . The 2 4  hour recall me thod 

is generally used where nut r i t i onal data are requi red , whi le consumer 

surveys are o f t en used when less spec i f i c  data are requi red . Siegel 

et al . ( 19 7 6 )  and · S i n thavalai ( 1986 ) also used surveys t o  

evalua t e  t h e  accep t ab i li ty of  s pec i f i c  snacks . I t  would appear that i n  

the con t ex t  o f  marke t research , consumer surveys are the more useful 

t echnique . 

3 . 3 . 1  Consumer survey obj e c t ives 

A consumer survey was carr i ed out  to  determine the snacking habi t s  of 

Halays and Chinese in Penang . The obj e c t i ves of the survey were to : 

* d e t ermine how the two e thni c  groups snack , in  terms of  

occas i ons , frequency , types of  foods eaten , and places of  

purchase .  

* explore a t t i tudes towards bread and cake shops and 

the fac tors that  a ffec t snacking . 

* d e t ermine o p i n i ons on the po ten t i al d i s t ri bu t ion 

out l e t s  for bakery snacks . 

* d e termine consump t i on pa t tern for homemade snacks , 

i . e .  the frequency and types of  foods eaten . 

* de termine t he i r  purchas ing habi t s  and reasons for the 

purchase o f  i mpo r t ed snacks . 

* rela t e ,  i f  pos s i bl e , the above findings to d i fferences i n  

e thni c  groupi ngs , s ex ,  age and i ncome . 

3 . 3 . 2  Survey me t hod 

Quo ta  sampl i ng was used in order to obtain  an even represen t a t ion o f  

bo th e thnic  groups , and o f  soci o-economic  groups . Quo ta sampl ing i s  a 

form o f  non-probabi l i ty sampl ing and no valid es t imate of error could 

be obtained . P robabi l i ty samp l ing was no t used because e t hn i c  and 

income group d i s t r i bu t i on were s t rongly affected by hous ing area and 
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informa t i on 

produ c t s . 

was requi red only of  poten t i a l  consumers of  bakery 

A person- to-person in tervi ew method was chosen , ra ther than a 

self-admini s tered survey . Al though there i s  a high l i t e racy ra t e  i n  

Malays i a ,  i t  was f e l t  t h a t  few people would have t h e  con f idence or b e  

wi l l i ng to f i l l  i n  a ques t i onnai re . I n  s e l f-admin i s tered surveys , 

non-response i s  the bigges t problem and in t h i s  s tudy there was no 

es t ima t e  of  the expe c t ed percen tage of non-respons e . There were 

subs t an tial  advan tages i n  us ing i n terviewers as they gained the 

con f idence o f  responden t s , ob tained speci f i c  answers to sens i t i ve  

ques t i ons and made the  use  o f  a longer , more complex ques t i onnai re 

pos s i b l e .  A household survey was carried ou t and the in terviewers were 

given an area i n  whi ch they could selec t households for in tervi ew 

us i ng the random walk me t hod . 

3 . 3 . 2 . 1  Des ign o f  survey ques t ionnaire 

The ques t i onnai re s tar t ed wi th a brief  i n t rodu c t i on by the i n terviewe r ,  

emphas i s i ng her a t tachmen t t o  the Univers i t i Sains Malay s i a ,  and a 

non - t echn i ca l  summary of  the purpose of the survey . The ques t i onnai re 

cons is t ed o f  26  ques t i ons , mos t o f  whi ch were d i rec ted response 

ques t ions wi t h  rnul t i choi ce answers . The ques t i onnai re was d ivided i n t o  

five sec t i ons - general s nacking habi ts , bread and cake shops , homemade 

snacks , impo r t ed snacks , and demographics . Ques t i ons on demograph i cs 

( income , age and occupa t ion ) were placed a t  the conclus ion of  the 

ques t i onna i re . Thi s  was to  ensure tha t if  the responden t did  no t feel  

at  ease answer ing those personal ques t i ons , t hen it  would not affe c t  

the res t of  the ques t i onnai re whi ch had been comple ted . Otherwi se , t he 

respondent  m i gh t  refuse to  complete  the ques t i onnai re altoge ther . I n  

add i t i on , once t h e  respondent had answered all  t h e  other ques t ions , he 

or she would be somewhat  cond i t i oned to answering and would be far less  

l i kely to reac t adversely than i f  asked personal ques t ions f i r s t  

( S topher and Meyburg , 1 9 79 ) . The ques t i onnai re was t rans la ted i n t o  

bo th Malay and Mandari n  for the bene f i t o f  res ponden ts  who d i d  n o t  

unders tand Engl i sh . A s ample copy o f  the final ques t i onnaire  i n  

Engli sh i s  included i n  Append ix  3 . 2 ;  
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3 . 3 . 2 . 2  Selec t ion and t raining of in terviewers 

S t uden t s f rom the School of Social Sciences of Univers i t i  Sains 
Malays ia were chosen to do the in terviewing .  These s tuden ts had 
previous exper ience and were will ing t o conduct the in terviews . The 
ques t i onnai re was explained in de ta il to each of the ten in terv i ewers 
and they were asked to fami l iarise themselves wi th the ques t i onna i re 
and pre- tes t i t  on one ano ther . There was cons tant con tact be tween the 
au thor and the in terviewers during the course of the survey so tha t as 
problems arose , they could be rec t i f ied immed ia tely . 

3 . 3 . 2 . 3  P i l o t survey 

A p i l o t survey was carr ied out by interviewers t o pre- tes t the 
ques t i onna i re . Ten surveys were carried out wi th sample households . 
Responden t s found the ques t i onnai re confusing especially the f i rs t  
sec t i on whi ch cons i s ted o f ques t i ons asking the respondent the las t 
t ime he/she snacked alone , wi th friends , and wi th the i r family ,  and 
wha t they a te on each of those occas ions . To overcome this confus i on ,  
the ques t i on was rephrased t o ask wi th whom the responden t las t 
snacked . The mod i f ied que s t i onnai re was found to be much more 
accep t able and the in terviewers did no t encoun ter any fur ther problems 
wi th the ques t i onnaire . 

3 . 3 . 2 . 4  Organ isa t i on o f the survey 

Areas in Penang were selec ted whi ch f i t ted the income and e thni c group 
d i s t r i bu t i on requ i red . Each in terv i ewer was ass igned an area and given 
a quo t a ( 10-20 responden t s )  to in t erview .  The aim was to survey 100 
Halays and 100 Chinese , wi th equal numbers of bo th sexes . 

Ins t ruc t ion shee t s on how t o perform an in terview , and ques t i onnai res 
in the appropria t e languages were d i s t r ibuted to the in terviewers . A 

sample o f  the work o f each in terviewer was checked t o ensure 
reli ab i l i ty ,  comple t i on of forms , legi bili ty , and adherence to the 
selec ted quo ta as i t  was no t prac t i cable to check every ques t i onnaire . 
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3 . 3 . 2 . 5  Cod i ng of resu l t s  

S ince the resul t s  o f  t h e  survey were to  be analysed wi th t he compu t e r  

programme for  s t a t i s t i cal analys is , S tat i s t i cal Analys i s  Sys t em ( SAS , 

release 8 3 . 2 ) , t he resu l t s  were coded on to  a cod ing form . From there , 

the d a t a  were keyed i n to the compu t e r  and veri f i ed by an expe r ienced 

opera t o r  f rom the computer  uni t i n  Un ivers i t i Sai ns . 

3 . 3 . 3  Survey sample o f  responden t s  

3 . 3 . 3 . 1 E thn i c  group and sex 

For reasons explained ear l i e r  in  the thes i s , only Malays and Chi nese  

were surveyed . The  sample surveyed was very close  to targe t quo ta  wi t h  

1 0 7  Malay responden ts  and 1 0 9  Chi nese res ponden t s .  

I t  was assumed that  bo th s exes eat snacks , so an equal number o f  males  

and females was included i n  the quo ta .  

3 . 3 . 3 . 2  Age group 

Responden t s  were catego r i sed i n t o  age groups of 0-1 2  years , 1 3-20 

years , 2 1-30 years , 31-40 years , and over 40 years , so  t ha t  the 

responden t s  fell  broadly i n t o  ch i ldren , young adul t s , adul t s , 

middle-aged people and older people . Ini t ially ,  the age group 

d i s t r i bu t i on o f  t he responden t s  was designed such that  approx ima t e ly 

hal f  t h e  responden t s  were between 3 1-40 years o f  age , a quar ter  o f  the 

responden ts  were between 2 1-30 years , and ano ther quar ter  o f  the 

responde n t s  were be tween 1 3-20 years . The cho i ce of  this  ra t i o  was 

i n fluenced by the fac t tha t paren t s  (who largely fall i n t o  the 3 1 -40 

year b racke t )  o f ten make the dec i s i ons concerni ng food in the fami ly . 

I t  was i mpo r tan t  that t he i r  opi n i ons be given due considera t ion .  

Peop l e  over 4 0  years were no t in the or iginal quo t a  because they are 

mo re t radi t i onal in  t he i r  eat ing habi t s  and would n o t  be the t arge t 

marke t  for bakery produc t s . Chi ldren less t han 12  years old were 

cons i de red unlikely to have much money to s pend on snacks . 

I n  t he survey , the age group d i s t r i but i o n  o f  the Chi nese responden t s  

mat ched the s peci f i ed d i s t r i bu t ion qui te  well (see  Tabl e  3 . 1 ) .  The r e  
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were , however , more Malays i n  the 2 1-30 years age group than speci f i ed . 

The i n t e rv i ewers found i t  d i f f i cul t t o  ful f i l  the quo ta for the 3 1 -40 

years age g roup and thus made up wi t h  responden t s  from the 2 1-30 years 

age group and those over 40 years . I t  i s  pos s i ble that  the 3 1-40 years 

age g roup were out  at work at the t ime the i n terviews t ook p lace . 

Table 3 . 1 :  Responden t d i s t r i bu t i on by e th n i c  group and age group 

Mal ay Chinese Overall 

No . % No . % No . % 

0- 1 2  years 1 0 . 9  0 o . o  1 0 . 5  
1 3-20 years 24 2 2 . 4  2 9  2 7 . 1  53 24 . 8  
2 1-30 years 39  36 . 4  3 1  29 . 0  70  32 . 7  
3 1-40 0ears 32 30 . 0  4 6  43 . 0  78  36 . 4  
Over 4 years 1 1  10 . 3  1 0 . 9  12  5 . 6  
Non-response - 2 2 
To t a l  1 0 7  1 00 . 0  109 100 . 0  216  1 00 . 0  

----------------------------------------------------------------
No t e :  Non-responses were  no t used i n  t he calcula t i on o f  percen tages 

3 . 3 . 3 . 3  Income group 

There was an at t emp t t o  selec t responden t s  only from households wi th a 

t o ta l  i n come exceeding $500 per mon t h .  Thi s  was an arbi t rary c u t o f f  

poi n t  t o  avoi d  responden t s  from very poor households . However ,  1 4 %  o f  

t he responden ts  earned below the  $500 p e r  mon t h .  The i ncome group 

d i s t r i bu t i on of all t he responden t s  is t abulated in  Tabl e  3 . 2 .  

Un for t una tely , there were  no comparable  f igures f rom o f f i c ial s ources 

to  veri fy whe ther t h i s  d i s t r i bu t i on o f  incomes was typ i cal of the 

popula t ion .  

------------------------ --------------------------------------------
Tabl e  3 . 2 :  Res ponden t d i s t r i bu t i on �y e thni c  group and income group ------------------------ --------------------------------------------

Mal ay Ch inese Overall 

No . % No . % No . % 

< 8200/mon t h  3 2 . 8  0 0 . 0  3 1 . 4  r 0-49 9/mon t h  2 2  20 . 6  8 7 . 3  30 1 3 . 9  
500- 9 9 9/ mon t h  2 6  2 4 . 3  3 7  34 . 9  63  2 9 . 1  f ' 000- 1 , 499/mon th 3 0  2 8 . 0  24  22 . 0  54 2 5 . 0  > $500- 1 , 9 9 9 /mon th 1 6  1 5 . 0  1 2  1 1 . 0  28  1 3 . 0  

T 
2 i000/mon t h  1 0  9 . 3  2 8  2 5 . 7  38 1 7 . 6  

o t a  1 0 7  1 00 . 0  109 100 . 0  2 1 6  100 . 0  

-------------------------------------------------------------------
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3 . 3 . 4  General snacki ng habi t s  

3 . 3 . 4 . 1 Number o f  responden t s  who snacked 

Of the 2 1 6  res ponden t s , 95 . 4% i nd i cated  that  they snacked be tween meals 

whi le 4 . 6% claimed that  they never snacked be tween meals . For the 

purpose of  t h i s  survey , snacking inc luded any food ea t en be tween 

breakfas t ,  lunch and d i nner . Morning tea , a f t e rnoon tea and supper 

were cons ide red as snacks . Dri nks taken wi thou t food were no t 

cons idered s nacks . Ninety e ight percen t of the Chinese res ponden t s  a t e  

snacks , wh i le the  f igure was s l igh t ly lower for the Malay res ponden t s  

( 92 . 5% )  a s  shown i n  Figure 3 . 1 .  The 206 responden ts  who s nacked were 

used i n  t he survey analys i s . The 10 res ponden ts  who d i d  no t snack were 

dropped from fur the r analys i s . 

Chinese 
98 . 2 % 

1 . 8 % 

� Respondents who snacked c==J Respondents who did not snack 

F i gur e 3 . 1 :  D i s t r ibu t ion of r e s p o n d e n t s  ba s e d  on t h e i r  
snack ing habi t s  
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3 . 3 . 4 . 2 Frequency o f  snacking 

Yhen asked abou t the  las t t ime they snacked ( exclud ing the day o f  the 

i n t e rv i ew)  80 . 5% o f  the  responden t s  i nd i ca t ed that they had snacked 

"yes t erday" ( se e  Table  3 . 3 ) .  There was no s igni f i can t  d i f fe rence 

between e i ther e thni c  g roup or sex i n  t h i s  respec t .  Mos t responden t s  

snacked once o r  twice  a day ; less t han 5 %  o f  t h e  responden ts  s nacked 

more  t han four t i mes a day ( see Table  3 . 3 ) .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table  3 . 3 :  Frequency of  s nacking 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Las t d ay snack was ea t en 

Malay Chinese Overall  

No . % No . % No . % 

Yes t erday 89  8 9 . 9  7 6  7 1 . 7  1 65 80 . 5  
2 days  ago 7 7 . 1  20 18 . 9  27 13 . 2  
> 2 aays ago 3 3 . 0  10 9 . 4  13 6 . 4  
Non-response 0 1 1 

To t a l  99  100 . 0  107 100 . 0  206 100 . 0  

No t e : Percen t age i s  gi ven ou t of  the t o tal  number  of respondents  
who snacked ( m1 s s i ng responses were no t included ) ,  i . e .  99 
Malays , 106 Chinese  and 2 05 t o tal . 

Number o f  t i mes snacked on las t day of snacking 

Mal ay Chi nese Overall 

No . % No . % No . % 

Once 2 9  2 9 . 3  43  40 . 2  72  35 . 0  
Twi ce 40 40 . 4  37  34 . 6  77  37 . 4  
Three t i mes 1 9  1 9 . 2  1 9  1 7 . 8  38 18 . 4  > Three t imes 1 1  1 1 . 1  8 7 . 4  1 9  9 . 3  

To t al 9 9  100 . 0  107 100 . 0  206 100 . 0  

No t e :  P ercen tage i s  given ou t of  the t o tal number of responden ts  
who snacked , i . e . 9 9  Halays , 107 Chinese and 206 t o tal . 

3 . 3 . 4 . 3  S i tua t i ons for snacking 

The responden t s  were asked  who they s nacked wi th on the las t day t hey 

a t e  snacks . There was an even d i s t ri bu t i on amongs t those who snacked 

alone , wi t h  fami ly membe rs and wi th f r i ends . Mos t responden t s  e i ther 

s nacked only by t hemselve s , o r  only wi t h  the i r  fam i ly .  More Malays 

s nacked in all  t hree d i f fe ren t s i tuat ions than the Chinese and more 

Chi nese  snacked alone t han Malays . _ It can be seen that snacking was 

frequen t ly a s o c i a l  even t , more so wi t h  the Malays who eat a f ternoon 

t ea w i t h  t he i r  fam i ly ( se e  Table 3 . 4 ) . 



45  

snacks were eaten  mos t frequen t ly in  the afternoon . O ther occas ions o f  

impor t ance were supper , i n  t he morning ( between breakfas t and lunch ) ,  

and whi le wa t ch i ng t elev i s i o n  ( see Table 3 . 4 ) .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 3 . 4 :  S i tuat ions for s nacking 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Person reseonden t snacked wi th 

Snacked  Mal  ay Ch inese Overall 

No . % No . % No . % 

Alone onll 18 1 8 . 1  29  27 . 1 - 47 22 . 8  
\li t h fami y onll 23  2 3 . 2  2 1  1 9 . 6  44 2 1 . 4  
\li t h  f r i enas on y 15  1 5 . 2  2 3  2 1 . 5  38  18 . 4  
Alone & wi th friends 13 1 3 . 1  12  1 1 . 2  25  12 . 1  
Alone & wi t h  fami ly 8 8 . 1  6 5 . 6  1 4  6 . 8  
\li th fami ly & wi th 

5 5 . 1  1 2  1 1 . 2  1 7  8 . 3  fri ends 
All t h ree 17 1 7 . 2  4 3 . 8  2 1  10 . 2  
Total  99  100 . 0  107 100 . 0  206 100 . 0  

Occas i ons snacks were ea ten  

Mal  ay Ch inese Overall 

No . % No . % No . % 

In the  af ternoon 6 8  68 . 7  6 7  6 2 . 6  1 35 65 . 5  
Sup�e r  3 2  32 . 3  49  45 . 8  8 1  3 9 . 3  
In he  morn i ng 4 3  43 . 4  3 1  2 9 . 0  7 4  35 . 9  
\la t c h i ng telev i s i on 3 7  37 . 4  28  2 6 . 2  6 5  3 1 . 6  
A t  the  movies  1 6  16 . 2  18  1 6 . 8  34  1 6 . 5  
Reces s  t ime i n  s chool 1 2  1 2 . 1  1 3  1 2 . 1  25  1 2 . 1  
Shopping 1 0  10 . 1  8 7 . 5  18  8 . 7  
O ther 1 8  18 . 2  9 8 . 4  2 7  1 3 . 1  
Total  number of  
responden t s  9 9  107 206 

No t e :  Percen tage i s  g iven ou t of  the t o t al number of  responden t s  who 

snacked , i . e . 99 Malays , 1 0 7  Chinese , and 206 to tal . 

3 . 3 . 4 . 4  Types o f  snacks ea t en 

The responden ts  snacked on a wide var i e ty o f  foods . Thi s  can be  seen 

by t he p ropor t i on o f  responden t s  who i nd i ca ted t hey snacked on " o ther"  

foods , whi ch cons i s t e d  of  foods tha t  were  men t i oned by a few 

re s ponden t s  only . The m o s t  popular types of  snacks were hawker food , 

and bakery snacks ( see  Table 3 . 5 ) . B i s cui t s  and ku ih were t he next  

mos t  popular s nacks . 
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The t ype  o f  s nacks eaten were also  rela t ed to t h e  occas i ons t hey were 

ea t en .  For example , hawker  food , kui h ,  b iscui t s  and o ther baked snacks 

were mos t ly eaten  in the morning , a f t e rnoon and supper .  Puf fed and 

ex t ruded  s nacks were ea ten wh i le wa t ch i ng televis ion and at the movies . 

Nu t s  were  usual ly ea ten whi l e  wa t ch i ng telev i s i on and bakery snacks 

were t h e  mos t popular snacks dur i ng shopping . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 3 . 5 :  Types of  snacks ea t en for d i f feren t occas ions 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A f ternoon Morn i ng Supper 'Wa t ching 
Telev i s i on 

No . % No . % No . % No . % 

Hawker  food 20 14 . 8  18  25 . 0  27  33 . 8  
Bakery snacks 3 7  27 . 4  1 7  2 3 . 6  12  15 . 0  7 10 . 8  
Kui h  3 1  23 . 0  1 2  1 6 . 7  6 7 . 5  7 10 . 8  
Biscui t s  24  1 7 . 8  1 0  1 3 . 9  10 1 2 . 5  9 1 3 . 8  
Pu ffed / ex t ruded 

snacks 2 1 . 5  2 2 . 8  1 1 . 2  8 1 2 . 3  
Nu ts  4 3 . 0  - - 5 6 . 2  14  2 1 . 5  
Fresh f ru i t s  3 2 . 2  2 2 . 8  3 3 . 8  3 4 . 6  
O ther 14 1 0 . 3 1 1  15 . 2  16  20 . 0  17  26 . 2  
Non-res ponse 2 1 -
To tal  135 100 . 0  7 4  100 . 0  8 1  100 . 0  65 100 . 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

No t e : P e r cen tage is  g i ven ou t of the t o t a l  number of  responden t s  
who s nacked o n  d i f ferent  occas i on s , i . e . 1 35 i n  the a f t ernoon , 7 2  
i n  the morning , e t c .  

3 . 3 . 4 . 5  P laces where snacks were bough t 

Snacks were  bough t mainly from hawkers , sundry shops and supermarke t s  

( see Tab l e  3 . 6 ) .  I t  i s  no t ewo r t hy that  1 6 . 5% of  all  snacks e a t en were 

homemade .  Only 4 . 8% of all snacks were purchased from bread and cake 

shops , a l t hough a much higher percen tage of responden ts ( 89%)  ac tually 

shopped a t  bread and cake shops ( see  Append ix 3 . 3 ) . Twenty  e igh t 

percen t o f  a l l  bakery snacks were  bough t a t  bread and cake shops , 1 7% 

i n  res t auran t s  and cof fee shops , 1 3% i n  supermarke ts , 13% i n  can t eens 

and 9% in sundry shops ( see Append i x  3 . 4 ) . Thus , bakery snacks were 

bough t at a large number of  ou t le t s .  



Tabl e  3 . 6 :  Places where snacks were bough t 

Hawker 
Sund ry shop 
Homemade 
Supermarke t 
Res tauran t / co f fee  s hop 
School can t een 
Bread and cake shop 
Can t een a t  work 
O ther 
Non-response 
To tal  

Number 

90 
88 
68 
42 
36 
32 
20 
1 7  
20 
46 

459 

% o f  to tal no . 
o f  purchases 

2 1 . 8  
2 1 . 3  
16 . 5  
10 . 2  

8 . 7  
7 . 8  
4 . 8  
4 . 1  
4 . 8  

100 . 0  

4 7  

Both  the Ch inese ( 88 . 8% )  and Malays ( 89 . 9% )  shopped a t  bread and cake 

shops ; only 1 0 . 7 %  o f  all  respondents  never bough t from b read and cake 

shops . B read , cake , f i l led baked buns and curry puffs  were the mos t  

popular i t ems bought a t  bread and cake shops . B read and cake were more 

popular among t he Malays , whi le the Ch inese bough t o ther i tems , such as 

f i l led baked buns and curry pu f f s  ( see Table 3 . 7 ) . 

Table 3 . 7 :  Type o f  food las t bough t at  a bread and cake shop 

Mal ay Ch i nese Overall  

No . % No . % No . % 

Bread 48 53 . 9  40 4 2 . 1  88 47 . 8  
Cake 46 5 1 . 7  34 35 . 8  80 43 . 5  
Fi lled baked bun 26 29 . 2  44  46 . 3  70 38 . 0  
C'l;lrry puf f  23 25 . 8  36 37 . 9  59  32 . 1  
P 1 e  1 0  1 1 . 2  1 4  1 4 . 7  24  1 3 . 0  
O ther 3 3 . 4  5 5 . 3  8 4 . 3  
To tal number o f  
responden t s  8 9  9 5  184 

No t e : Perce n t age is given out of the to t al number of res ponden t s  who 
shopped a t  breaa and cake shops , i . e .  8 9  Malays , 95 Ch inese  and 1 8 4  
t o t al . 

3 . 3 . 4 . 6  Homemade snacks 

Although a s ign i f i can t propor t i on ( 9 1 . 6% )  of  the responden t s  a te 

homemade s nacks , homemade snacks only made up  16 . 5% o f  all  snacks 

eaten . Only 8 . 4% d i d  no t eat homemade snacks , al though 1 6 . 3% a t e  them 

infrequen t ly .  The Malays and Chinese a t e  d i f feren t types o f  homemade 

snacks ( see  Table - 3 . 8 ) .  A h i gher perce n tage o f  the Malays  a te kui h .  

25% o f  the Chinese  a t e  kuih and 2 6% a t e  cakes . 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

Table  3 . 8 :  Types of homemade snacks e a t en 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Mal ay Chi nese  Overall 

No . % No . % No . % 

Kui h  6 1  67 . 0  24  24 . 7  85 45 . 2  
Cake 1 3  14 . 3  25 25 . 8  38 20 . 2  
B i s cu i t 9 9 . 9  12  1 2 . 4  21 1 1 . 2 
Lef t over food 6 6 . 6  9 9 . 3  15 8 . 0  
Soup 8 8 . 8  1 6  1 6 . 5  14 7 .  4 
Other  20  22 . 0  39  40 . 2  59 31 . 4  
To tal  number o f  
responden t s  9 1  97  188 

No t e : Percen t age i s  given ou t of  the t o tal number of  responden t s  who 
a t e  homemade snacks , 1 . e .  91 Malays , 97 Chinese and 188 to t al . 

3 . 3 . 4 . 7  Impo r t ed s nacks 

A large propo r t i on of t he responden ts  ( 7 9 . 8% Malays and 92 . 5% Chines e )  

bough t d i f fe ren t types of  i mpor t ed s nacks , shovn i n  Table 3 . 9 .  

B i s cu i t s  were popular impo r t ed snacks , especi ally vi th the Malays . 

Cakes were only bough t by 3 . 4% o f  the  responden t s . The maj or reason 

given for buying i mpor t ed s nacks vas tas t e  ( 60 . 6% o f  t hose  buy i ng 

i mpor t ed snacks ) . A l l  o ther reasons given were held by less t han 10% 

o f  responden t s . 

Table  3 . 9 :  Type o f  i mpor t ed snacks bough t 

Mal ay Chinese Overall 

No . % No . % No . % 

Fresh frui t 1 9  24 . 1  47 48 . 0  66 37 . 3  
B i s cu i t s  30 38 . 0  15  1 5 . 3  45 25 . 4  
Chocola t es 20 2 5 . 3  20 20 . 4  40 2 2 . 6  
Cereal produc t s  4 5 . 1  4 4 . 1  8 4 . 5  
Cake s  3 3 . 8  3 3 . 1  6 3 . 4  
O ther 3 3 . 8  9 9 . 2  1 2  6 . 8  
To t al number o f  
responde n t s  7 9  98 1 7 7  



4 9  

3 . 3 . 5  A t t i t udes  

3 . 3 . 5 . 1  A t t i tudes towards ea t ing o f  snacks 

Vhen asked to ra t e  thei r o p i nion on some fac tors rela ted to eat ing o f  

s nacks , res ponden ts ind i c a t ed that i t  was impo r t an t  tha t the snacks 

tas t ed good , were good for t hem , and were easy to ob tain . The p r i ce 

and cal o r i e  value of  the snack were o f  less impor tance ( see Figures  

3 . 2-3 . 7 ) . There was no t a great deal  of d i fference be tween the two 

e thn ic  group s . 

3 . 3 . 5 . 2  A t t i tude to bread and cake shops 

A large maj or i ty of the Mal ay res ponden t s  ( 7 9% )  thought that foods sold  

i n  the  bread and cake shops were "halal" .  Out  o f  the 18  responden t s  

who said they d i d  no t know i f  the foods were "halal " , 75% o f  them 

ind icated  that they would  buy more f requen t ly f rom the shops i f  they 

knew the food was "halal" .  Responden t s  were asked to ind i ca t e  t he i r  

opinion on some s ta temen t s  regarding bread and cake shops . Mos t 

respondents  ( 75 . 5% )  though t that foods sold a t  bread and cake shops 

were good for  them . Sme l l  was also an at t rac t ive feature of  bread and 

cake shops wi t h  7 9 . 3% o f  t he responden ts ind i ca t ing they l i ked the 

smell of  t he shops . Opinions on mos t o ther s ta temen ts  were d i v i ded , 

resul t i ng i n  a bimodal d i s t r i bu t ion ( see Figures 3 . 8-3 . 13 ) . However ,  

more t han 50% o f  the res ponden t s  agreed tha t " there were a var i e ty o f  

food i n  t h e  shops , the foods sold in  bread and cake shops were 

expens i ve ,  those shops had some t hing d i f feren t to  offer , and every thing 

i n  the shops was d e l i c ious to  eat " .  
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3 . 3 . 5 . 3  A t t i tudes to  ou t l e t s  for bakery snacks 

.. 

Nearly 70% o f  the responden ts  though t that bakery produc t s  should  be  

s o ld t hrough can t eens . O f  those people , 21%  said  the  reason for the 

purchase was nu t r i t ional ( i . e .  t he snack was good for them ) , 20% 

conveni ence and 19% vari e ty .  There were a number of  other reasons 

s ta ted by fewer numbers o f  responden t s . Mos t of the people who d i d  no t 

wan t t o  buy baked p rodu c t s  i n  can t eens said i t  was because of  price . 

Responden t s  wan ted bakery snacks i n  sundry shops because o f  conveni ence 

bu t the  59% who did  no t wan t to  buy in sundry shops at t ri bu t ed thei r  

reluc tance t o  the lack o f  hyg i ene , lack o f  f reshness in the produc t s  

and also because they though t tha t sundry shops were " inappropria t e " . 

A s imi lar pa t t ern  was found wi t h  mos t o f  the responden ts  who wan ted to  

buy f rom hawkers . The responden t s  who wan ted t o  buy from hawkers said  

that  i t  should be convenien t whi le those who d i d  no t wan t to  buy were 

wor r i ed abou t the lack o f  hygi ene . 

Table  3 . 10 :  Ogini on o f  res pondent s  on whe ther or no t bakery produc ts  
should be s o la t hrough canteens , sundry shops and hawkers 

Can teens Sundry shops Hawkers 

No . % No . % No . % 

Yes 1 4 1  68 . 8  69 33 . 8  69 33 . 6  
No 32  15 . 6  120 58 . 8  125 6 1 . 0  
Don ' t  know 32  1 5 . 6  15 7 . 4  1 1  5 . 4  
Non-response  1 2 - 1 -
To tal 206 100 . 0  206 100 . 0  206 100 . 0  

------ --- - - - - - ------ - -- -- --- - - --- - - ----------- -------------- ---- ----

3 . 3 . 6  Conclus i ons f rom survey 

The s u rvey i nd i ca t ed t ha t  e a t i ng of  snacks was both  widespread and 

freque n t  amongs t Malays and Chinese . Ninety e i gh t  percen t of  the 

Chines e  and 93% o f  the Malays snacked , 81% of  responden ts snacked on 

the day before the i n t erview .  The 

frequen t ly i n  the 

in the  

snacks 

19% o f  

a f t ernoon , 

and hawker 

a l l  snacks 

a f t ernoon . S i x ty s i x  

3 9 %  snacked a t  supper 

· food were the mos t  

ea ten . Bakery snacks 

ea t ing o f  snacks occurred mos t 

percen t o f  respondent s  snacked 

and 40% i n  t h e  morning.  Bakery 

popular snacks , each compri s i ng 

were mai n ly bough t as morning 
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and af t ernoon s nacks . The  s i ngle mos t i mpor tan t fac t o r  rela t ed t o  the 

ea t ing o f  s nacks was tas te .  O ther fac tors of  i mpor tance were that  t he 

snack shoul d  be good for them and that  i t  should be easy t o  o b t ai n . 

Bakery snacks were purchased a t  a wide  var i e ty of  ou t l e t s . Twe n t y  

eigh t  percen t bough t from b read and cake shops , 13% f rom res tauran t s  

and coffee s hops , 10% from supermarke ts  and 10% from can t eens . Twen ty 

f ive percen t of  the bakery snacks were homemade . A h i gh propor t i on of 

responden t s  ( 89% ) bough t from bread and cake shops . Malays and Chinese 

bough t s l igh t ly d i f ferent i tems . Both  Malays and Chi nese  bough t bread 

bu t Malays t ended tCL buy cakes and Chinese t ended to buy f i l led baked 

buns . Mos t responden t s  wan ted  bakery produc ts  to be sold  i n  can t eens . 

Such a des i re was no t expressed for sund ry shops or hawkers . The 

princi pa l  reason given by respondents  who wan ted  bakery p roduc t s  to be 

sold in the these ou t le t s  was " conveni ence " .  Those who obj e c t ed were 

concerned about the lack o f  hyg i ene i n  sundry shops and i n  hawker 

s talls . 

3 . 3 . 7  D i s cuss ion of  resul t s  from focus group and survey 

To a cer t a i n  ex ten t ,  the two techni ques were complemen tary , as one was 

a quan t i ta t ive t e chnique and the o ther was qual i t a t i ve .  The focus 

group coul d  gauge consumer reac t i on towards produc t areas and s pec i f i c  

produ c t s , as  wel l  as t he features des i rable i n  a bakery snack . The 

survey could pres e n t  a background of the snacking behavi our of the 

poten t i al consumers and showed how frequen t ly snacks were ea t en , the 

type of  produc t s  e a t en ,  where purchased , e t c . Bo t h  focus group and 

consumer survey were used to f i nd out some of t he a t t i tudes tha t 

consumers had towards bakery snacks and bread and cake shops in  general 

and more speci f i ca l ly the po t en t i al product  areas for developmen t .  

The focus g roup resul t s  i n d i cated  that  there were three maj o r  features 

in bakery s nacks : freshne s s , convenience o f  preparat i on , and the  sme l l  

o f  t h e  produc t .  Par t i c i pan t s  from the focus group preferred t o  buy 

bakery produc t s  f rom bread and cake shops , and t rad i t i onal cakes f rom 

hawkers . Thi s  was because t hey assoc ia ted bakery produc t s  wi t h  the  

clean i mage o f  bread and cake shops  and t hey wan ted t o  see  and  smell a 

variety  o f  kuihs  as normally d i splayed by hawkers . The survey also  

showed this  s t rong l ink be tween " freshne s s "  and  bakery product$ from 
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bakery shops . There was  s t rong oppos i t i on to  ou t l e t s  such as s un d ry 

shops and hawkers f o r  bakery p roduc t s . S i m i larly , the smell was a very 

impo r t an t  f eature i n  b read and cake shops . 

Par t i c i pan t s  i n  the  focus group men t i oned that  Halays i an consumer s  are 

becoming more heal t h  consc i ous and p roduc t s  which are s een t o  be  

heal thy are more d e s i rab l e . Seven ty s i x  percen t o f  responden t s  i n  t he 

survey though t t h a t  bakery snacks i n  bread and cake shops were "good 

for them" , bu t only 54% o f  the responden t s  though t that i t  was 

impor t an t  t ha t  snacks were not fat tening .  Thus , t he hea l t h  concep t was 

asso c i a ted  wi t h  a general perce p t i on of  wha t i s  "good for t hem" bu t n o t  

grea t ly a f f e c ted by t h e  calo r i c  value of  t h e  p roduc t .  

The survey showed t h a t  consumers wan t ed conveni ence in  t he i r  purchases ,  

whi l e  focus group par t i c i pan t s  placed a high p r i or i ty on conveni ence o f  

prepara t i on . Thi s  i nd i ca ted  that  consumers wan ted to  spend a s  li t t le 

e f for t as pos s i ble f o r  snacking . In a bakery snack , the consumers  

wan ted conven i ence in  shopping and prepara t i on ,  an  a t t ract ive smel l , a 

good tas t e ,  nu t r i t i on ( good for them ) and , i n  t he case o f  Halay 

consumers , "halal " food . 

Par t i c i pan t s  i n  t he focus group men t i oned that  the i ncorpora t i on o f  

local f lavours i n t o  o t he rw i s e  fore ign produ c t s  would make them more 

sui table  f o r  Halays i an t as t e s . Hea t pies  were e specially men t i oned as  

a pos s i bl e  product  f o r  expor t  because they l i ked the  p i e s  i n  New 

Zealand . Al though t h e  resu l t s  f rom the focus group sugges ted t h a t  

bread a n d  cake shops were  t he only ou t l e t s  f o r  bakery p roduc t s , t h e  

survey i n d i c a t ed tha t bakery snacks a r e  purchased a t  a var i e ty o f  

ou t le t s . 
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3 . 3 . 8 Conclus i ons 

Us ing a focus group and consumer survey , i t  was found that Malays i an s  

snacked ex tensively , o n  a large var i e ty o f  foods . Bakery produc t s  

formed a s ign i f i can t p a r t  o f  the snacks ea t en .  Features t h a t  were 

impor tan t  i n  bakery snacks included the t a s t e , freshness , smell and 

conveni ence of the p roduc t .  A l t hough impor ted foreign s nacks ( in 

par t i cular , b i s cu i t s )  were consumed , consumers would p r e f e r  them t o  

have local f lavours . The type o f  bake ry s nacks bough t were b read , 

cake , f i lled baked buns , curry puf fs , p i e s  and the t rad i t i onal Malay 

cakes , ku i h .  Mea t p i es were though t to be a possible produc t for  

expor t f rom New Zealand . 
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CHAPTER 4 

PERCEPTIONS OF BAKERY SNACKS BY MALAYS AND CHINESE IN  

MALAYSIA 

The focus group and consumer survey iden t i f ied several f ea t u re s  

des i rable i n  a bakery snack , including tas te ,  freshness , conven ience , 

and an i mage o f  c l eanl i ness . The survey also revealed  s l i gh t  

d i f ferences be tween the  two e thni c  groups i n  their  buying pa t te rns f rom 

bread and cake shops and of impor ted snacks . Al though the focus group 

resul t also i nd i ca t ed a pre ference for pas t ry produc t s ,  par t i cularly 

mea t p i e s , t h i s  had no t ye t been con f i rmed wi t h  consumers i n  Malays ia , 

especially t h e  Malays ( as the focus group par t i ci pan t s  were Chi nese ) .  

Several i s sues had t o  be resolved before a product  could be developed 

for the  two e thni c  groups . A produc t area acceptable t o  bo t h  e thn i c  

groups had t o  b e  f ound and d i f ferences in  the percept ions o f  t h e  e thn i c  

groups t owards bakery snacks had to  be i nves t iga ted . 

S i nce the  1 9 60 ' s ,  t echniques for t rans lat ing perce p t ions i n t o  

meaningful spaces whi ch can b e  in terpre ted a s  produc t a t t r i bu te s  have 

become i ncreas i ng ly ava i lable . I t  has also become pos s i b l e  t o  

i ncorpora t e  p r e f e rences i n t o  those s paces t o  iden t i fy po tent ial  marke t 

gaps . A revi ew o f  the l i t e ra ture was made t o  a i d  in  the selec t i on o f  a 

s u i t ab l e  t echnique t o  compare the Chinese and Malay percep t i ons  o f  

bakery snacks . Mul t i d i mens ional s ca l i ng ( MD S )  was chosen and 

s im i lar i ty j udgemen t s  were  made by groups of consumers . 

4 . 1  SELECTION OF PERCEPTUAL MAPPING TECHNIQUE 

Shocker and S r i ni vasan , i n  1979 , reviewed approaches used in  concep t  

evalua t ion and genera t ion . Produc t s  are usually represen ted abs t rac t ly 

i n  t erms o f  a t t r i bu t es . These a t t ri bu t e s  were t hough t to  be relevan t 

t o  consumer choi ce o f  produc t s . The produc t s  could be represen ted  i n  a 
"perc e p t ual produc t s pace " cons i s t ing o f  axes wh i ch could be rela t ed t o  

t he a t t ri bu te s . Produ c t s  were represen t ed i n  t he s pace by means o f  the 

Percei ved loca t i on ( coordinates  on the axes ) .  They reviewed approaches 

Used  f o r  the i d en t i f i ca t i on of the a t t r i bu te s  and for t he crea t ion of a 
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perceptual p roduc t space . Direct  scali ng , factor analys i s  and 

mul t id i mens ional scaling (MDS)  were t he mos t  popularly used me t hod s . 

Discriminan t analys i s  was also used . 

Di rec t s ca ling and fac t o r  analys is  bo th i nvolve consumers in  s ca l i ng 

produ c t s  on 

reduc ing the  

pre-selec t ed at t r i bu tes . Fac tor  analys is  fur ther involves 

large number of at t r i bu t es to a few in terpre table 

d i mens ions . MDS , on  t he other hand , requi res s i mi lari ty j udgemen t s  to  

be made by the consumers be tween produc ts . The s imi lari ty s cores are 

then reduced to a perce p t ual space . 

A maj o r  d i sadvan tage wi th d i rec t scal ing i s  that the technique i nvolves 

represen t ing each a t t r i bu te in  a dimens ion o f  the  space . Thi s  l eads t o  

a large number o f  d i mens i ons . " In food p roduc t s , there i s  a 

mindboggli ng array o f  a t t ri bu tes whi ch a f f e c t  consumer at t i tud es and 

preferences for a p roduc t .  �i th MDS and factor analys i s , these  

numerous fac tors are  reduced to  a few  manageable fac tors on  whi ch the 

produc t d eveloper can concen t ra t e . 

�hi le  MDS only requ i res s im i lari ty j udgemen t s ,  d i rec t sca li ng and 

fac t o r  analys i s  i nvolve scaling of the a t t r i bu tes . There are b o t h  

advan tages and d i s advan tages t o  the two approaches . S i nce t h e  

a t t r i bu t es are pre-s peci fi ed i n  d i rect  s cal ing and fac tor analys i s  f o r  

ra t ing b y  the consume r ,  there i s  no doub t as to the mean i ng o f  these  

a t t r i bu tes . However ,  t he a t t ri butes selec t ed can be  a resul t  o f  the  

researcher ' s bias . �i th fac tor analys i s  and d i rec t scal i ng ,  there  i s  

also a poss i b i l i ty that  no t all  the relevan t a t t ri butes are i ncluded 

for ra t ing . Thi s  is no t the case wi th MDS , but  i t  i s  deba t ab l e  as t o  

wha t the d i mens ions derived from the overall s im i lar i ty be tween 

produc t s  reveal . I t  is  poss i ble that the d i mens ions may cons i s t  o f  

a t t r i bu tes whi ch d i s t i ngui sh be tween the produ c t s , a t t r i bu tes whi ch are  

mos t commonly used  by  the  consumer ,  or  a t t r i butes whi ch d e termine 

preference . I n t e rpre t a t i on of the  d imens ions poses 

Add i t i onally , the d i mens ions derived from MDS may no t be 

a problem . 

i n t erpre table  

in  ac t i onable t erms ( Shocker and Srinivasan , 1979 ) . From observa t i o n , 

many o f  the d imen s i on s  obtained from mul t i d i mens ional s ca li ng are 

ei ther marke t pos i t i oning or produc t des i gn variables . Thus , there i s  

no gua ran t ee tha t  the dimens i ons obtained w i l l  b e  useful for produ c t  

des ign . 
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Hauser and Koppelman ( 1979 ) compared d i s cr iminan t analys i s , fac tor  

analys i s ,  and  MDS  as al t erna t ive me thods for det ermining perceptual  

spaces and  developing models o f  preference . They compared the 

techni ques on c r i teria  such as abi l i ty to provide managerial 

in terpre t a t i on ,  abi l i ty to  pred i c t  consumer preferences accura tely , 

ease o f  use ,  and cos t o f  implemen t a t ion . Fac tor analys is was found to  

be  supe r i o r  to  d i s criminan t analys i s  on  in terpre tabi l i ty and 

predi c tabi l i ty bu t equal on the o ther  two cri teria . However ,  in  

comparing cos t s , t hey only took i n to accoun t the  cos t o f  compu t ing ,  

- wi thou t tak i ng i n t o  accoun t the t ime t he responden t takes to comple t e  

t h e  ra t i ng t as ks . 

Vi lkinson ( 1985 ) used both  MDS and fac tor  analys i s  to aid mea t produc t 

development ,  and found tha t fac tor  ana�ys i s  gave more meaningful 

resul t s .  Thi s  worker a t t r i bu ted t he lack o f  a useful perceptual space 

in MDS t o  the s cenario  he used , whi ch was general similari ty rat ings i n  

buying and u s i ng mea t s . I t  was sugges t ed t ha t  more speci f i c  tasks , 

such as the  compari s on o f  the s i m i lar i ty of  flavour , colour , and 

appearance , should be used i ns t ead . 

Des p i t e  the a rgumen t s  i n  favour o f  fac t o r  analys i s , there i s  one 
i 

impo r t an t  fac t o r  i n  MDS whi ch ou tweighs the o ther techniques . MDS can 

be used wher e  non-verbal aspe c t s  of  percep t i on are presen t or where 

d i f feren t cul tu ral groups are involved and t ranslat ion a f f e c t s  the 

meaning and percep t i on of the at t r i bu t e  des c r i p t i ons . This  problem may 

be corre c t ed by be t t er  t ransla t ion , us i ng me thods proposed by Brislin  

( 1970 , 1 9 7 6 , 1980)  such as  back t rans l a t i on ,  bilingual and commi t tee 

approach , decen t er i ng , and pre- tes t s . Bas i cally , all these me t hods are 

aimed at  pu t t i ng the same tes t into d i f feren t languages whi le 

pres e rving the  same ideas across l i ngu i s t i c  boundaries . Thus , i t  

appeared t ha t  MDS was a s impler t echni que to use where expe r t i s e  i n  

t rans la t ion  was no t read i ly avai lable . For t h i s  reason , MDS was 

selec ted as t h e  me thod to s tudy Malay and Chinese perceptions o f  bakery 

snacks . 



5 9  

4 . 2  MULTIDIMENSIONAL SCALING 

Mul t i d i mens ional scal ing encompasses a s e t  of ma thema t i cal t echniques 

capable  of represent ing s i mi lari t i es data in a geome t r i cal  

con f igura t i on .  The s pa t ial  arrangemen t o f  the  da t a  po i n t s  reflec t s  

the i r  underlyi ng rela t i onshi p  whi ch may no t be known t o  the  researche r .  

Indeed , the maj or appl i ca t ion  o f  MDS has been i n  the area o f  

d i s covering s t i mu l i  o f  relevance to  the subj e c t s  under i nves t iga t ion . 

4 . 2 . 1  Appl i ca t i on o f  MDS to  food produc ts  

One o f  the  earl i es t appl i ca t i ons o f  MDS to  a food related area  was by 

Yos h i d a  ( 1963 ) who scaled eleven tas te chemi cals and recovered a three 

dimens ional s pace that resembled Henning ' s tas te  model  ( Schi f fman and 

Erikson , 197 1 ) . Thi s  was fol lowed by Erikson , Doe ts ch and Marshall 

( 1 9 65 ) ,  Gregson ( 1 965 ) , and G regson and Russell ( 1 966 ) who worked on 

tas te , and t as te mixtures . La ter , Sch i f f man and Erikson ( 1 9 7 1 )  used 

MDS t o  develop a t hree-dimens i onal psychophysi cal model of gus t a t ory 

qual i ty .  The three d i mensi ons represen ted the hedoni c  res ponse t o  the  

s t imul i , the  molecular we igh t and the dev i a t i on f rom neu t ral  pH 7 .  

Paral lel t o  the work on t as t e  models using MDS was the  appl i ca t ion o f  

MDS t echniques t o  odours . Yosh ida ( 1 9 6 4 )  and Yoskow ( 1968 ) were t h e  

early pioneers , followed by t he work of  Moskowi t z  ( 19 74 ) , and Moskowi t z  

and Gerber ( 1 974 ) . However ,  i t  was n o t  un t i l  1 9 7 5  t h a t  Moskowi t z  and 

von Sydow used MDS on a c t ual food flavours ( as opposed to chemi cal 

compounds ) .  In  a review o f  p sychophys ical and psychome t r i c  approaches 

to  s ensory evalua t ion , Moskowi t z  ( 1 977 ) included MDS as a t echni que for  

represen t ing s t imuli in  a geome t r i cal space . He  no t ed that  proximi t i es 

analy s i s  found wide use i n  s tudies wi th model sys tems o f  bo t h  t as tes  

and odouran t s . Yi th the adven t o f  INDSCAL ( Indi vidual Di f ferences 

Scal ing ,  Carroll and Chang , 1970 ) , MDS analys i s  was f ound to  be a 

useful t ool  for the comparison o f  t he performances o f  panel i s t s  

(Moskowi t z , 1 974 ; Moskowi t z  and von Sydow , 1 9 75 ) . S ince then , MDS has 

become acce p t ed as a t oo l  i n  sensory analys i s  ( Moskowi t z ,  1 9 7 7 ; 

V i l l iams e t  al . ,  1983 ; 1 9 84 ) .  

The adven t o f  MDS aroused cons iderable i n t eres t in t he marke t research 

area as i t  enabled the  i den t i f i ca t i on of the relevan t a t t r i bu tes  o f  
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produ c t s . Early marke t research app l i cat ions had been done wi th the  

purpose of  gaining an insi gh t  i n to the  perce p t i ons of vari ous consumer 

produc t s  ( Green and Carmone , 1969 ; Green and Rao , 197 1 ) . Appl i ca t i ons 

o f  the produc t spaces to  i dea genera t ion soon followed , wi th the 

iden t i f i ca t i on of spaces or ' gaps ' in  the perceptual con f igura t i on 

( Ho rgan and Purnell , 1969 ; Douglas , 1978) . 

Vi t h  the  development o f  nonme t r i c  "unfolding" analys i s  by Coombs 

( 19 6 4 ) , t h e  MDS s pace could be used to represent bo th s t i mu l i  and 

subj e c t s  as poi n t s . Each s ubj ec t i s  loca ted as an " ideal"  poi n t  where 

the subj ec t ' s  preference is at  a maximum . Carroll and Chang ( 19 7 2 )  

expanded t h i s  t o  include the vec tor  model in  PREFMAP ( Preference 

Mappi ng )  where preferences are represen ted as vec tors , poin t i ng towards 

the regi on of increas ing p reference . The development of  i deal poi n t s  

and mode l s  e l i m i nated , to  a cer tain  exten t ,  t he guesswo rk i n  

iden t i fyi ng pre ferred produ c t s . 

In the early s even t ies , research i n  MDS was mos t ly concerned wi th the 

techni ca l  aspec t s  o f  MDS ( e . g .  comparison o f  algori t hms , da t a  

collec t ion  and reduc t i on techni ques , Mon te Carlo inves t igat ion o f  

s tress values ) r a t her than t h e  app l i ca t ion and usage of  MDS . Some o f  

these i nves t iga t i ons used f ood p roduc ts  as the s t i muli ( Percy , 1975 ; 

Narayana , 1 97 6 ;  Holbrook e t  al . ,  1 98 2 ) . Cooper ( 1983)  revi ewed the 

use of MDS i n  marke t research . He deal t wi th problems and proposed 

solu t ions as t hey developed in the j ournal l i terature . I t  is known 

tha t MDS was indeed appli ed in the commercial sector to consumer food 

produc t s , par t i cularly in  the i den t i f i ca t ion of  new produ c t s  and new 

produc t a reas . Unfor tuna t ely , mos t o f  the commercial app l i c a t i ons o f  

HDS to  f o o d  produc t s  were not  pub l is hed and are no t read i ly access ible . 

More recen t ly ,  �ierenga · ( 1 980 ) recommended the use of  MDS models  for 

the analys i s  of consumer percep t i ons and preferences for food produc t s .  

In a s epara te  paper , �ierenga ( 19 8 3 )  developed a model for consumer 

behav i our  whi ch affects  the choi ce of a par t i cular food i t em . Thi s  

model i ncorpora t ed the var i ous a t t r i bu tes ( e . g .  hedon i c ,  ins t rumen tal  

and symb o l i c  a t t r i bu tes ) whi ch con t r i bu t e  to the cho i ce of  a f ood . 

Thi s  worker proposed the use o f  MDS and fac tor analys i s  to analyse how 

consumers perce i ve produc t s  and how the produc ts  influence preference . 
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HDS has a l s o  been applied  t o  several new areas o f  food research . 

Anderson ( 19 7 5 )  used the t echn i que to  selec t raw ma t e r i a l s  whi ch coul d  

be incorpora ted i n to t h e  des ign of nu t ri t i onal foods accep table t o  

Thais . S ch i f fman e t  al . ( 1 9 7 9 ) used MDS to  uncover t h e  qual i ta t i ve 

d i f ferences among swee t eners in order to relate  phy s i cochemi cal 

parame t e r s  to swee tness .  In ano t her pape r ,  Schi f fman ( 19 8 3 )  proposed 

the use o f  MDS to aid  the des i gn of flavour molecules . Thi s worker was 

able to recap ture 84% of the inters t imulus d i s tances in a two 

dimens i onal space port ray ing 39  odours . In an interes t i ng app l i ca t i on 

of MDS , Cardello e t  al . ( 1 983 )  used the technique t o  assess  sensory 

da ta  o f  s even teen fin  f i sh species  and proposed the resul t an t  two 

dimens i onal " f i s h  map "  be used to educa te consumers on the sensory 

prope r t i es o f  non- t rad i t i onal f i s h  spec i es . Vorsley e t  al . ( 1 984 ) 

used MDS t o  inves t iga te  the  rules by whi ch 10  year old  Aus t ra l i an 

chi ld ren combined foods . 

In conclus i on ,  i t  can be said  tha t MDS has only been sys t ema t i cally 

used for  s ensory evalua t i on o f  f oods but not for produc t developmen t .  

Many researchers have po i n t ed ou t the po ten t ial of  MDS i n  the des ign o f  

new produc t s  bu t t o  da te , d e f i n i t ive research me thodology for t h i s  

purpose has no t been found . 

4 . 2 . 2  Appl icat ion o f  MDS t o  cross-cultural research 

Cross-cul t ural research is more prevalent in  the d i s c i pl ines of social  

science , anthropology and psychology .  I t  is  only wi t h i n  these  f i elds  

that  MDS has  been used  to  compare d i f feren t cul tural groups . In t he 

few ins tances that  i t  has been used , the app l i ca t i on o f  MDS i n  

cross-cul t ural research was a n  extens i on o f  the ex i s t i ng u s e  o f  M D S  to  

a spec i f i c  area o f  research . However , al though MDS  has  proved a 

succe s s  methodology for t he compari son of  cul tural d i f fe rences , i t  has 

no t been widely used . 

In 1 9 7 9 , the Journal o f  Cross-Cul tural Psychology conduc t ed a t en year 

analy s i s  ( 1970- 1 9 7 9 )  on all the ar t i cles that were pub l i shed in t he 

j ournal during that  period . Amongs t the cri teria  sele c t ed for  analys i s  

was t he type o f  s ta t i s t i cs used . I t  i s  s igni f i can t tha t none o f  t he 

art i cles  �sed MDS as a me t hod o f  s t a t i s t i cal analys i s .  Howeve r , i n  

the i r  review o f  measuremen t i n  c ross-cul tural psychology , Hui e t  al . 
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( 1985 ) l i s t ed MDS as  one o f  the t e chniques , and i n  par t i cular s ingled 

ou t  INDSCAL as espe c i al ly useful  for the purpose of cros s -cu l tural  

research . 

Although the  use  o f  MDS t o  compare d i f feren t cul tural groups parall e l s  

t h e  u s e  o f  M D S  i n  s p e c i f i c  areas of  research , mos t research i n  t h i s  

doma i n  i s  rela t ively recen t .  No table excep t i ons are t h e  works o f  

Taylor e t  al . ( 1 973 )  who explored the role o f  cul t ural background , 

language and geograph i c  region in the percep t i on o f  e thni c  i den t i ty ;  

Dav i ds on ( 19 7 5 )  who inves t iga t ed the cul tural di f ferences in the  

percep t i on o f  black c u l t u re and Vhi t i ng et  al . ( 1975)  who compared t he 

e f fe c t  o f  cul ture on t he s o c i al behaviour o f  chi ldren . Since 1975 , the  

maj o r i ty  o f  s tudies  used INDSCAL as a me thod of  analys i s . The  

me thodology of  analy s i ng c ross-cul tural d i f ferences , however ,  were  

qui t e  varied  ( see Tab l e  4 . 1 ) .  

Table 4 . 1  M e thodology u s ed i n  the analys i s  o f  cross-cu l t ural 
d i f ferences 

AUTHOR 

Taylor e t  al . 

Davi d son 

Vhi t ing e t  al . 

Forgas e t  al . 

Shiki a r  e t  al . 

Schwe i z e r  

Hermann and Raybeck 

Fos t e r  and Vhi t e  

Hui and T r i and i s  

Fo rgas  and O ' Dri scoll 

YEAR 

1 9 7 3  

1 9 7 5  

1 9 7 5  

1 9 7 7  

1 9 7 8  

1 98 0  

1 9 8 1  

1 98 2  

1 98 3  

1 98 4  

METHODOLOGY 

Subj e c t i ve compari son of d i mens i ons 

Correla t i on of s t i mulus value for 
all  d i mens i ons be tween cul tural groups 

Compari son of med i an s cores o f  
d i mens i ons 

Correla t i on of j o i n t  INDSCAL space 
wi t h  bipolar s cale 

Comparion of mean weigh t  of each 
d i mens i on as obt ained f rom INDSCAL 

Compari son of mean we ight o f  each 
d imens ion as obt ained from INDSCAL 

Correlat i on o f  s imilari ty  mat r i ces 

Correla t i on o f  s imi lari ty ra t ings 
for  each s t i mulus 

Compari son o f  mean weigh t o f  each 
d i mens i on as obtained from INDSCAL 

Di scriminan t analys i s  of dimens ion 
we igh t s  as obtained f rom INDSCAL i n  
j o i n t  s pace and univa r i a t e  analys i s  
o f  vari ance o f  the weigh t s  

- - - - - - - -- -- - - - -- ---- - - - - - - ------ ----- -- - --- - - - - ----- - - - - - - ------ -
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The mos t popular me thod was t h e  comparison o f  mean weigh t o f  each 

d i mens i on o b t a i ned from INDSCAL . Thi s  me t hod was used by Shikiar  e t  

al . ( 1 978 ) ; Schwe i zer ( 1980 ) ; Hui and Tr i andis ( 1983 ) ; Forgas and 

O ' Dri s coll ( 1984 ) . Shikiar ( 1978 ) compared the mean weigh t  o f  two 

ethnic  groups f o r  each d i mens ion and found that they were d i f feren t for 

Anglos and Blacks . Schweizer ( 1980 ) , on the o t her hand , plo t ted the 

d i mens i on we igh t s  o f  every individual Ba t ak and Javanese on the  same 

d i agram and claimed tha t the e thn ic  groups did  no t mix  in the  s pace . 

The worker t hen concluded tha t i n t er-e thnic d i f ference was 

demons t ra ted . Hui and Triand is  ( 1983 ) u s ed mean we igh t s  o b t a i ned f rom 

INDSCAL as a gu idel ine for compar ing U .  S .  H i spani cs and mai n s t ream 

navy recru i t s  and concluded that  INDSCAL was a prom i s i ng add i t i on t o  

the methods used by cross-cu l t ural psychologis t s .  For gas and 

O ' Dri scoll ( 1 984 ) used mul t i ple d i s c r i minan t analys i s  ins t ead o f  

subj ect ive assessemen t t o  compare INDSCAL dimens ion weigh t s . They 

found tha t  Aus t ral ian and Papua New Gui nean subj ects were s i gn i f i can t ly 

d i f feren t and t he two cul tures could reli ably be i d en t i f i ed on the 

bas i s  o f  t he i r  pa t tern of INDSCAL weigh t s  alone . 

Ano ther me thod used was t he correla t i on o f  simi lar i ty mat r i ces 

demon s t rated by Hermann and Raybeck ( 1 98 1 ) and Fos ter  and Vh i te ( 1982 ) . 

Forgas e t  al . ( 1 977 ) used a s i mple and useful me thod that  i s  no t o f ten 

men t i oned - t h a t  of  looking at  the j oi n t  space o f  the e t hn i c  g roups to  

see  if  they represen t ed a mean ingful merger . These worker s  also  

correlat ed b i polar s cales wi th the d i mens ions o f  the j oi n t  

conf igura t i ons . The resu l t s  ind ica ted t hat , excep t f o r  t h e  second 

dimens i on ,  the o ther two were no t comparable across the B r i t i s h  and 

German subj ec t s .  Hui e t  al . ( 1 983 )  also compared mean d i mens i on 

we igh t s  and f ound that  some d i mens i ons were more sal i e n t  to  one 

cul tural group than to  the o ther . 

I t  was apparen t t ha t  INDSCAL was the mos t popular me thod o f  analys i s  

for cross-cul t ural research and the use  o f  INDSCAL d imen s i on we igh t s  

was a success ful me t hod o f  d i s t ingu i shing be tween e thn i c  groups . 
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4 . 3  LITERATURE REVIE� ON THE METHODOLOGY FOR MDS 

4 . 3 . 1  Da ta  col l e c t i on for MDS 

Shepard ( 19 7 2 )  clas s i f ied the vari ous types o f  da ta used for MDS i n t o  

prox i m i ty  data , 

da t a .  Generally , 

o f  da t a  used t o  

dominance . d a ta , pro f i le da ta  and concep t measuremen t 

prox i mi t y  or s imilari ty data are the mos t  popular form 

recover an underlying s t ruc ture . The s i m i lari ty 

j udgemen t i s  cons i dered to be related to  the "psychologi cal d i s tance"  

o f  the obj ec t s  unde r  s tudy . 

There are three fundamen t al i ssues involving the me t hods o f  data  

collec t ion ; the ease o f  usage , the  number o f  similari ty j udgemen ts , 

and the  quali ty o f  the data  obtained . The ease of  usage i s  evalua ted 

in terms of t i me taken to complete the task , whe ther or no t subj ec t s  

found the task boring and/or d i f f i cul t ,  the number o f  comparisons 

involved , and the amoun t o f  prepara t i on requ i red of the da t a .  There 

has been no sys t ema t i c  comparison of  the me thods of data colle c t i on in 

these t erms and one can only assume f rom the usage pa t terns what has 

proved the s imples t me t hod . According to Mcin tyre and Ryans ( 197 7 ) , 

the pai red compa r i son o r  r a t ing s cale i s  used more f requen t ly i n  marke t 

research t han the rank o rder me thod . The rat ing s cale has gained 

general accep tance and Schi f fman et al . 

numerous examples . 

( 198 1 )  used i t  f o r  the i r  

A s igni f i can t d i s advan tage o f  MDS i s  t h e  large number o f  compari sons 

tha t have to  be made for the input da ta . As Coxon ( 1982 )  poi n t ed out , 

balanced incomplete  des igns only exis t  for some types of data  

collec t i on and only for  a certain  number o f  obj ec t s . There are three 

approaches resolving t h i s  problem . One , taken by Spence and Domoney 

( 1 9 7 4 ) , i s  the des ign of i ncomplete  data for s i ngle subj ec t s  us ing 

pa i red s imi lar i ty data  ( pa i red compar i s on ) . Results ind i ca t ed t ha t  

random and balanced designs such as cyc l i c  des igns perform qui te  well . 

In a s econd approach , Rao and Ka tz ( 1 97 1 )  used d i f feren t da ta  

collec t i on me thods such  as s ubj ec t ive group ing me thods ( so r t ing) , p i ck 

k/n-1 me t hod and order k/n-1 me thod , whi ch were sui table for large 

s t imulus s e t s . He concluded tha t no me thod recovered the o riginal 

con fi gura t i on perfec t ly ,  al though . 
the p i ck and order me thods p roduced 

be t t e r  recoveries  than the s ubj ec t ive grouping me thods . A third and 
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seldom used approach , i s  to  col lect  a n  i ncomple t e  d a t a  s e t  f rom 

ind i viduals and then combine the i r  responses . Ind ivi dual d i f ferences , 

however ,  canno t be i nves t iga ted us i ng t h i s  me t hod . 

The t h i rd i ssue involves the quali ty o f  the data  collec t ed , whe ther  o r  

not the da ta can recover the MDS con figura t i on and i f  t h e  con f i gu ra t i on 

obtained reflec t s  the  t rue percep t i ons o f  subj ec t s . Un for t una t ely , 

there have been few s tud ies  on the e f fec t which d i f fe r e n t  d a t a  

collec t i on methods have o n  MDS conf igura t i ons . Summer and Mackay 

( 19 7 6 )  sugges t ed tha t d i re c t  s i mi lari ty j udgemen ts  may no t be very good 

measures of indivi dual percep t ions . However , in the i r  s tudy , t hey only 

used one me t hod o f  d i re c t  s imi lari ty j udgemen t and expec ted the  

subj e c t s  t o  s e le c t  t he i r  individual ( as opposed to  aggrega t e )  

conf i gura t i ons a s  mos t represen t a t ive o f  thei r percep t i ons . Us i ng two 

di rec t s i m i lari ty measu res , �h i pple ( 1 97 6 )  f ound the con f i gura t i ons 

produced were no t s imi lar to the con f i gurations o b t ained f rom 

pre ference da t a .  S i mi l arly , Green and Carmone ( 1969 ) concluded t h a t  

con f i gura t i ons o b t a i ned from d i re c t  s imi lar i ty measures do no t agre e  

wi th con f i gura t i ons o b t ained f rom pre ference data alone . 

In summary , the l i t er a t ure revealed that  ra t ing scales were t h e  mos t  

popular me t hod o f  collec t ing MDS da t a ;  that  des igns exi s t  t o  reduce 

the number  o f  compa r i sons and that several data colle c t i on me thods , 

such as pre ference and simi lari ty data  are des i rable . 

4 . 3 . 2  Dimens i onal i ty o f  an MDS con f i gura t i on 

De termi ni ng the appropr i a t e  d i mens i onal i ty of  an MDS s pace has  

concerned researchers for a long t ime .  S i nce MDS i s  o f ten  used  to  

represent s pa t i al ly a se t o f  data , i t  i s  des i rable to be able to  

es t i ma t e  t he " correc t "  or " t rue"  d i mens i onal i ty of  a solu t i on t o  a i d  

the loca t i on o f  the  vari ous poi n t s  i n  s pace . Many c r i t er i a ,  b o t h  

subj e c t ive and s ta t i s t i cal have been p u t  f orward to ass i s t  t h e  analys i s  

o f  d i mens i onal i ty o f  a n  MDS solu t i on .  These include goodnes s - o f- f i t ,  

i n t erpretab i l i ty ,  ease o f  use , and s tabi l i t y . 
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Kruskal ' s  s t re s s  i s  t he mos t common s ta t i s t ical measure o f  

goodness - o f -f i t .  Thi s  i s  calcu l a t ed as t h e  square roo t o f  a norma l i sed 

" res i dual sum of square s "  be tween t he data and the configura t i on .  

Hence , larger values ind i ca te worse f i t .  Kruskal and �i s h  ( 19 7 8 )  

recommende d  the  use  o f  compu ter  programmes such a s  M-D-SCA L ,  TORSCA o r  

KYST whi ch sys t ema t i cally m i n i m i s e  s t ress ; or  a programme s u c h  as 

ALSCAL whi ch m i n i m i s es a very s im i lar quan t i ty ,  called S STRE S S . There 

are usually two formulas for calculat i ng STRESS called formula 1 and 

formula 2 .  

The value o f  s t ress  i ncreases wi t h  an i ncreas ing number o f  obj ec ts 

scaled . I t  i s  also affec ted by d i f fe rent methods o f  analys i s ,  for 

example : 

* the numer i cal values for s t ress  formula 2 are larger t han 

those  f o r  s t ress  formula 1 .  

* the s e c ondary approach t o  t i es , t reat ing t i ed values as  

equ i va l ence s , produces higher s t ress  values than the  

p r i mary approach . 

* increas i ng d i mens i onali ty tends t o  decrease s t ress . 

* the p r e s ence o f  a d i agonal in  t he hal f ma t rix increases 

s t re s s . 

Kruskal ( 19 6 4 )  put  forward two c r i t e r i a  by which to  j udge t he 

d i mens i onal i ty o f  a solu t i on . The f i rs t  rule o f  thumb was t h a t  s t ress  

was t o  be i n t erpre ted  as follows : 0 . 02 5  - excellent , 0 . 05 - good , 0 . 10 

- fai r ,  and 0 . 20 - poor . The o ther c r i t e r i a  was the " elbow'' t es t ,  

where  d imens i onal i ty i s  d i s t i ngui shed as a sudden drop in  t h e  marginal 

improvemen t in the plo t of s t ress  versus d imens ional i ty .  Klahr ( 19 6 9 ) 

poi n t ed ou t t ha t  for  a g i ven number o f  s t imul i , s t ress decreases wi t h  

increas ing number o f  d i mens ions ; and f o r  a cer tain number o f  

d i mensi ons , s t re s s  i ncreases wi th an increas ing numbers o f  s t i mul i . 

Kruskal ' s  rule  o f  t humb obviously d i d  n o t  allow for d i ffering number o f  

s t imuli o r  d i mens ions and t hus canno t b e  appl i ed i n  a wide var i e ty o f  

s i tua t i ons . As  Shepard ( 1974)  po i n t ed ou t ,  no one l ikes t o  submi t 

publ i ca t i ons wi t h  a resul t that i s  only " fa i r "  or "poor" . 
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Bo t h  Klahr ( 19 6 9 )  and S t enson and Knoll ( 1 969 ) used nonme t r i c  s cal ing 

to analyse random inpu t d a t a  to  provi de  a gui deline  agains t whi ch t o  

evalua t e  t h e  s igni f i cance o f  t h e  resul ts  obtained  f rom emp i r i cal  

nonme t r ic  MDS  solu t ions . However , s ince the d i s t ribu t i on o f  s t ress  i s  

unknown , i t  i s  not  pos s i bl e  t o  say how close the emp i r i cal s t re s s  can 

approach the s t ress f rom the random data before one concludes tha t t he 

solu t i on i s  meaningless . Spence ( 1983 ) , using the s tud i es o f  Spence 

and Graef ( 1974 ) , and Vagenaar and Padmos ( 1 9 7 1 ) ,  poin t ed out  tha t i f  

da t a  i s  no t random , the s t re s s  for any recovered d i mensi onal i ty w i l l  be 

smal ler  than the random d a t a  value for that number o f  d imens i ons . Thi s  

includes the case o f  an over- e s t i mat ed number o f  d imens i ons . 

A second maj or concern wi t h  f ind i ng the appropri a t e  d imen s i ons for t he 

data  i s  i n t erpre tab i l i t y . In many appl i ca t ions o f  MDS , an 

unders tand ing of t he cogn i t i v e  percep ti on of the subj e c t s  is d e s i red . 

Al though inabi l i ty to  in terpret  a dimens i on does no t mean that  i t  does 

no t exi s t ,  mos t researchers a re reluc tan t t o  i nclude an unkown quan t i ty 

as i t  does not  a i d  in the unders tand ing o f  the model . 

A t  presen t , two o f  the mos t  f requen t ly quo t ed me t hods for dec i d ing on 

dimens ional i ty are s t re s s , and in terpre t ab i l i ty .  However ,  there i s  

also a t endency t o  selec t con f igura t ions i n  two o r  t hree d i mens i ons f o r  

ease o f  vi sual i sa t i on .  

4 . 3 . 3  Interpre t a t i on o f  axes 

The configura t i ons produced by MDS do no t come wi th an explana t i on o f  

wha t the d i mens ions represen t - this  process o f  i n t e rpre ta t i on falls  on 

the i nves t iga t o r . Un for tuna tely , there are no me thods whi ch can 

au toma t i cally d e t ermine the s t ruc ture o f  the da t a .  However ,  the t as k  

i s  crucial as the i n terpre t a t i on of  axes i s  t he end resu l t  s ough t i n  

many s t ud ie s . 

The procedures presen t ly avai lable for d e t e c t ing the unde rlying 

s t ru c ture o f  the con f i gura t ion are subj ec t ive and t end t o  rely heav i ly 

on t he exper i ence o f  the inve s t iga tor  and t he i nves t iga t o r ' s  

fami l i ar i t y  wi t h  th� subj ec t  or  the produ c t s  concerned . 
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The task of i n t erpret ing a con f i gura t ion presupposes the exi s t ence of 

dimens i ons whi ch have to be decided upon before the process of 

in terpre t a t i o n .  A usual method of o b taining the reference axes is to 

allow t he MDS programme to  r o t a te the conf igura t i on to the principal 

componen t s  or principal axes . The f i rs t  principal axi s  is the axi s  i n  

whi ch t he s t i mu l i  have the maximum var i a t i on .  The second pri nci pal 

axi s  i s  o r thogonal to  the f i rs t ,  whi ch means that i t  is s ta t i s t i cally 

independen t o f  the f i rs t  axi s  and so  i t  explains the maximum amoun t o f  

the rema i ni ng vari a t i on .  However ,  the d imens ions obtained i n  this  

manner may no t be  the  eas i es t  o r  mos t  meaningful for  interp re t a t i on and 

a ro t a t i on o f  the axes may be necessary . 

Coxon ( 1982 ) d i f feren t i a t ed between in t e rnal and ext ernal met hods o f  

in terpre t a t i on .  �bi le only original data i s  used for  i n t ernal 

analys i s , add i t i onal i nforma t i on obtai ned independent ly of the s cali ng 

i s  used f o r  ex t ernal analys i s . 

4 . 3 . 3 . 1  I n te rnal me t hods o f  i n terpret a t ion 

The i n t u i t i ve me t hod o f  i n t erpre t i ng axes i s  t e rmed spanni ng d i mens ions  

by Coxon ( 1 982 ) . The s t imuli f rom the ext reme ends of  each axi s  are 

compared to see ; t he property  or a t t ri bu t e  in  whi ch t hey cont ras t .  

These s t i mu l i  can t hen be compared w i th the s t imuli  t owards the  middle 

o f  the axi s  to check i f  there is a gradat i on in the proper ty  

hypothes i sed . Thi s  me t hod has  s e ri ous drawbacks i n  that  i t  is  limi ted 

by the researchers ' verbal and conceptual abi l i ty and depends on 

his/he r  f am i l i a r i ty or experi ence wi t h  the s t imuli concerned . More 

of t en t han no t ,  an MDS con figura t i on will  con tain regions in  whi ch 

s t i mu l i  t end t o  clus ter t ogether . A close examina t i on of those regions 

may reveal t he charac teri s t i cs in whi ch t he s t i muli  are represen ted . 

In add i t i on , Coxon ( 1982 ) poi n t ed ou t that  " a  configura t i on may be 

in terpre t able in d i f fering ways in  d i f feren t regi ons and there is no 

guaran t ee wha t ev e r  that  one par t i cular type o f  s t ruc ture w i l l  bes t 

desc r i be the  en t i re con f i gu ra t i on " . 

Gu t t man ' s  " face t t heory" has been used i n  iden t i fying s t ruc tures in MDS 

con f igura t i ons . Thi s  procedure u t i l ises an original data measuremen t 

framework whi ch rela tes vari ous face ts  or  aspec t s  of  the popul a t ion or 

S t i mu l i  to  the response ob tained . The advan tage in this  approach i s  
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that i t  compels the researcher " to b e  more spec i f i c  i n  d a t a  coll e c t i on 

procedures , t o  inspec t the "a priori " or  t heore t i cal s i m i lar i ty and the  

rela t i ons h i p  o f  ques t i ons be fore obtaining the data ,  to  be more aler t 

to charac t e r i s t ics  to  be looked for in the con f i gura t i on and t o  be 

aware o f  the type of s t ruc tures/ clus ters to be expected "  ( Coxon , 1 9 82 ) . 

4 . 3 . 3 . 2  Ex t e rnal methods o f  i n terpre tat ion 

Mul t i ple regress i on i s  a frequen t ly used me thod for  corre l a t ing 

ex ternal d a t a  w i t h  s t imu lus po i n t s  i n  the space . Sch i f fman e t  al . 

( 1981 ) refers  to t h i s  as a property model , and i t  inc ludes bo t h  the 

vec tors and the ideal po ints . I n  e f fec t , the property analys i s  uses 

ex ternal data to give a s t a t i s t i ca l  bas i s  to  the amoun t of corre l a t i on 

be tween t h e  s t imulus po i n t s  i n  t he conf igura t i on and the prope r ty da t a  

collec t ed . However , the proper ty model does not  au toma t i cally p roduce 

at t r i bu t es  o r  proper t ies  wh i ch are related to the s t i mulus 

conf igura t i on .  Th i s  task remai ns t he res pons i b i l i ty o f  the researche r : 

the mod e l  can only iden t i fy the prope r t ies whi ch are rela ted t o  those 

used by t h e  subj e c t s  for  s i m i lar i ty j udgemen t s . 

4 . 4  EXPERIMENTAL METHOD 

4 . 4 . 1  Selec t i on o f  techniques for MDS 

Direct  s im i lari ty j udgemen t s  were sele c t ed for  use by t he consumer as 

this vas a popular method in marke t research and vas t hough t to be a 

simple t as k  for t hem . A l i ne s cale o f  10  cm vas used , rangi ng f rom 1 

being very d i s s i m i lar to 10  being very s i mi lar . Sch i f fman e t  al . 

( 1981 ) had found i t  a useful and easy scale for MDS . 

In t h i s  s tudy , balanced i ncomp l e t e  des igns and incomp l e t e  d a t a  for  

single subj ec t s  were not  used . Because o f  the small  number o f  

consumers i nvolved , an incomple t e  des ign might resu l t  i n  an uns table 

space . In add i t i on ,  comple t e  i ndividual s paces would form a be t ter 

bas i s  f o r  compari sons be tween t he two e thni c groups . The l i t era t ure 

sugges t s  t ha t  d i f feren t me thods o f  data i npu t ( i . e .  s i m i la r i ty and 

Preference ) i s  des i rable to o b tain two d i f feren t conf igura t i on s . 

However ,  i t  was no t feas i ble t o  col lec t preference data  i n  add i t ion t o  
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s imi l ar i ty  d a t a  due t o  t h e  large number o f  produc t s  involved . Eighteen 

produc t s  were selec ted for  the MDS , whi ch mean t that  there was a t o t a l  

o f  1 5 3  compar i sons for  consumers . A b r i e f  descr i p t ion o f  the produc t s  

i s  g i ven i n  Append i x  4 . 1 .  The produc t s  selected fell  i n t o  two 

catego r i es : p roduc t s  whi ch were fami liar  t o  Malays ians , and produc t s  

whi ch were e i ther non-ex i s t e n t  o r  unfami l i a r . 

The t as k  o f  s im i lari ty j udgemen t s  was d i vided i n t o  two sess ions . I n  

the f i rs t s e s s i on ,  1 2  produ c t s  were i n t roduced for scaling ; the o ther 

6 produc t s  were scaled i n  a subsequen t ses s i on . I n  the second ses s i on , 

the s i x  produc t s  were also  compared wi th the 1 2  produc ts  from the f i rs t  

sess i o n . The reasons f o r  d i v i d ing t he sess ions were two fold . F i rs t ly ,  

s ince the  subj ec t s  were mos t ly housewives , i t  was expected tha t they 

would n o t  be fami l i ar w i t h  the use o f  ra t i ng s cales and hence would 

require  s ome i n t roduc t i on .  To faci l i ta t e  t hi s ,  the f i rs t  12 produ c t s  

selec t ed were local produc t s  wi th wh ich the subj e c t s  would b e  fami l i ar .  

Secondly , the s i x  new produ c t s  whi ch were unfami liar  had t o  be 

desc r i bed in d e t a i l .  Thi s  was done in  the second ses s i on to avoid  

confus i ng consumers . 

Preference d a t a  was als o  collec ted by asking t he consumers t o  rank the 

produc t s . Thi s  was to enable a reas of preference or ideals of the two 

e thn i c  g roups to  be iden t i f i ed .  

4 . 4 . 2  Sele c t ion  o f  the consumers and the place for MDS 

The s tudy was car r i ed ou t i n  February-May 1 984 . Subj e c t s  chosen to 

perform t h e  s i m i lari ty  j udgemen t s  were housewives or working women 

be tween the  ages 25-40 years . They were chosen for several reasons . 

F i rs t ly , s i nce the s tudy i nvolved several sessions , i t  was reasoned 

that  women ( in par t i cula r , housewives ) were more able to s pare the t ime 

t han worki ng males . Secondly , women were more l i kely t o  be fami l i ar 

w i t h  food as well  as t o  have an i n t eres t i n  i t .  Interes t was an 

ess en t i a l  qual i ty as the women had to a t t end several mee t i ngs s pread 

over a p e r i od o f  several mon ths . At  these mee t i ngs , they per formed 

s i m i l ar i t y  j udgemen t s , genera t ed and s c reened new produ c t  i deas . 

Add i t i onally , women t ended t o  t ake the fami ly i n t o  considera t ion , and 

Vere thus i n  a be t t er posi t i on to d i scuss the food hab i t s  of t he i r  

fam i ly . Subj e c t s  were recrui t ed t hrough con t a c t  wi th women ' s  
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organ i s a t i on s  such as the  Women ' s  Associat ion i n  Uni vers i t i  Sains 

Malays i a  and the Young Women ' s  Chr i s t i an Assoc i a t i on (YVCA ) . For each 

e thn i c  group , t hree groups of 4-6 people were selec ted . 

The loca t i on and t imes o f  each mee t ing were sele c t ed f o r  the 

convenience o f  the subj ec t s .  However ,  i t  was ensured t h a t  each mee t ing 

place had a table  around whi ch subj ec t s  were sea ted , and had su f f i c i en t  

privacy s o  tha t the subj e c t s  were no t i n t e rrup ted during the s e s s i on .  

Each mee t i ng las t ed for one t o  one and a hal f hours . 

4 . 4 . 3  Da ta col le c t ion for 1 2  p rodu c t s  

The 1 2  produc t s  were chosen f r o m  t h e  types o f  bakery s nacks i den t i f i ed 

in  the consumer survey as  those 

produ c t s  were chosen to give 

( swee t ,  bland , savoury ) ,  me thod 

fried ) , type of bakery snack 

eaten by Malays and Chinese . The 

a range of a t t ributes  such as t as te  

o f  cooki ng ( baked , s t eamed , deep 

( pas t ry ,  b read , cake , bun ) , t ex tural 

charac t er i s t i cs ( f i rm ,  s o f t , wi t h  and wi t hou t f i ll ing ) , o r i g i n  of snack 

( Malay or Chi nese ) and t rad i t i onal versus modern snacks . The produc t s  

were whi t e b read , wholemeal b read , chocola te  cake , fru i t loa f , bun wi t h  

" tausa" f i l l i ng ,  bun wi th " samba l "  f i l l ing , doughnu t ,  s teamed pao wi t h  

"kaya" f i l l i ng ,  egg t ar t ,  cur ry pu f f ,  " cucur badak" , and " ku i h  t alam " . 

In t he ques t i onna i re , the responden t was asked to  compare pairs  o f  

produc t s  f o r  s i mi l ar i ty .  The order o f  the produc ts . i n  t he pai rs was 

randomi sed . The overal l  order of t he pai rs of produc t s  was also  

randomi sed and  therefore there  was unl i kely t o  be  any o rder  b i as . I t  

was also unl i kely that  the subj ec t s  were affec ted by f a t i gue and 

d i s in t e re s t  due to the small number of judgemen t s  in each s e s s i on ( 66 ) . 

Due to t he fac t that  housewi ves are no t f requen t ly subj e c t ed t o  the use 

of  scales , cons iderable care was taken in explaining t he t ask to the 

subj e c t s . Each subj e c t  was g i ven i ndividual at ten t i on to ensure tha t  

they unders t ood t he u s e  o f  t h e  scales , before s tar t ing t h e  s i mi lar i ty 

j udgemen t s . Bes ides compar i ng the pai rs o f  produc t s , the subj e c t s  also 

ranked the 12  produc t s  i n  order o f  preference . 
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4 . 4 . 4 Da ta c o l l e c t ion for  1 8  produc t s  

S i x  new produc t s  were i n t roduced i n  the second ses s i on .  They were 

honey and nu t loa f ,  j alapeno bread , orange cake , apple p i e , chi cken p i e  

and p i zza . Some o f  the  p roduc t s  chosen were non-existent  i n  Malays i a ,  

and o t hers , were no t eas i ly ava i lable . Several o f  these produc t s  were 

made and presen t ed dur i ng the mee t ing for the subj ects  to l ook at and 

t as t e .  A b r i e f  descri p t i on of the produc t s  was also supp l i ed to the 

subj ec t s .  

The ques t i onna i re asked t he subj ec ts t o  compare the similar i t ies o f  the  

s ix new produ c t s  and o f  t he s i x  produc ts  wi t h  the 1 2  produc t s  from the  

previous ses s i on .  They also had t o  rank all  18  produc t s  i n  order of  

pre ference . 

4 . 4 . 5  Preference tes t ing w i t h  pane l i s t s  i n  New Zealand and consumers 

i n  Malays ia 

Dur i ng t he f ormula t ion of  the p i e , Malays i an s tuden ts i n  New Zealand 

were used as pseudo-consumer panel i s t s  to gui de the formula t i on by 

sensory evalua t i on . These  pane l i s t s  were asked to rank in o rde r o f  

pre ference , the 1 8  produc t s  used for mul t id i mens i onal s cal i ng and also 

the f i nal produc t selec ted , a macaroni and minced mea t p i e , a f t e r  

tas t ing t h e  p i e . 

A f t e r  t he formu la t i on ,  a f inal product  was made in a fac t o ry t r ial . 

Thi s  was sen t t o  Malays i a  for consumer tes t ing . Four groups o f  

consumers ; e i gh t  Malay women , n i ne Ch inese women , 1 0  Malay s tuden t s  

and 1 0  Chi nese s tuden t s  tas t ed the produc t and d i s cussed i t .  These 

consumers were also asked to  rank the 18  produ c t s  and the mea t pie i n  

order o f  preference . 
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4 . 5  ANALYS I S O F  DATA 

4 . 5 . 1 MDS analys i s  

Three d i f feren t types o f  analy s i s  were per formed on the da t a .  Bo t h  

KYST- 2  ( Kruska l  e t  a l . ,  1 9 7 3 )  

were used t o  analys e  t h e  da t a ,  to 

be tween the  two algo r i thms . For 

PREFMAP ( Carroll  and Chang , 1967 ; 

and INDSCAL 

i nves t iga te  

the  analys i s  

1 97 2 )  and 

(Carrol l and Chang , 1 9 7 0 )  

the d i f ferences , i f  any , 

o f  preference d a t a ,  bo t h  

LINMAP ( Sr i n i vasan and 

Shocker , 1 9 7 3 )  were used . I n ternal me t hods o f  i n terpre t a t i on were used 

wi th the  help o f  clus t e r  analys i s .  As wel l , an ex ternal analys i s  was 

made us i ng the subj e c t ive i n t erpre ta t i on by the consumers themselves t o  

see i f  t h e  axes were mean i ng ful t o  them . 

The s i m i la r i ty j udgemen t s  were averaged ( us i ng means ) across a l l  t he 

subj ec t s  for  each e thn i c  group , as wel l  as over al l the subj e c t s . MDS 

of  the averaged d a t a  was performed using KYST-2 and INDSCAL . The 

KYST-2 analyses were done using Eucl i dean d i s tances , s t ress  f ormula 1 ,  

a Tors ca s tar t , and t he primary approach to  t ies , whi le INDSCAL 

analyses were done by compu t i ng all d i mensions s imul t aneous ly wi t h  a 

cri t e r i on o f  0 . 00 1  for  end i ng the i t er a t i ons . A separate  con f i gura t i on 

was o b t ai ned for each e thni c  group , and for 12 and 18  produc t s . The 

s i m i l ar i ty j udgemen t s  were also clus te red us ing an h i erarch i cal 

clus t er i ng s cheme avai lable in  t he MDS ( X )  s eries o f  programmes , HICLUS 

(Hi erarchi cal Clus t er i ng , Johnson , 1 9 7 7 ) . Only the m i n i mum me t hod was 

used , in  preference to  the maximum me thod , as bo th me thods produced 

vir tually iden t i cal s o lu t i ons . 

The con f igura t i ons obtained f rom KYST and INDSCAL , f o r  1 2  and 1 8  

produc t s  and f o r  bo th e thn i c  groups were compared wi t h  one another 

using Procrus t e s  analys i s  avai lable i n  Gens t a t  (A General S t a t i s t i ca l  

Program , Ro thams t ed Exper i mental  S t a t i on ,  1 9 7 7 ) .  
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The ranked preference data  was mapped on t o  the 

o f  the produc t s  us ing PREFMAP and bo t h  

mul t i d imens i onal 

the cons t ra i ned 

74 

space 

and 

uncons t ra ined vers i on o f  LINMAP ( LINMAP and MIXED MODE respec t ively ) . 

The LINMAP op t i on o f  the programme es t imates  the ideal p o i n t s  using a 

s quared Eucl i dean d i s t ance mode l  as well  as the at t ribu t e  weigh t s . 

Unli ke PREFMAP , t he i deal po i n t  coord i n a t es are cons t ra i ned t o  be 

fini t e  a t t r i bu t e  we i gh t s  and are cons t ra i ned t o  be non-nega t ive . The 

MIXED MODE o p t i on ,  however , perm i t s  bo t h  f i n i t e  ( ideal poin t model )  and 

infin i t e  ( v e c t o r  mode l ) ideal poi n t s  whi chever bes t f i t s  t he data , bu t 

again a t t r i bu t e  wei gh t s  are cons t rained non-nega t ive . Since the LINMAP 

opt ion res u l t e d  in a large propo r t i on of the i deal poi n t s  at the_ 

boundaries , the resul t s  o f  the MIXED MODE o p t ion was used for fur the r  

analys i s .  

Ideal po i n t s  were ob tained for each subj ec t ; as wel l  as for  a l l  the 

subj e c t s  t oge ther , each being we igh t ed equally . For the LINMAP and 

MIXED MODE op t i ons , upper and l ower bounds were supp l i ed to the 

programme s o  as  t o  ensure tha t  the i deal po i n t s  were res t r i c ted wi thin  

the produ c t  s pace . 

4 . 5 . 2  D i men s i onal i ty o f  MDS conf igura t i ons 

To d e termine the d imens i ona l i ty of the MDS solut ions , the s t ress  values 

o f  the 12 and 18 produc t KYST s paces were plo t t ed against  the number o f  

d i mens ions ( see F i gures 4 . 1  and 4 . 2 ) . A d i s t i n c t  e lbow occurred i n  the 

third d i mens i on for  bo th  t he Malays and Ch inese i n  the 18 produc t space 

at  an accep t ably low level of s t ress ( 0 . 1 1  and 0 . 1 2 respec t i vely ) . The 

graphs for t he 1 2  produc t s pace , however , was less  clearcu t ,  b u t  aga i n  

s t ress was accep table a t  t he third d i mens i on .  

: From the INDSCAL solu t i on , 44-54% o f  the var iance was expl a i ned i n  

three d i mens i on s . Add i ng on a four th  d i mens i on only improved the f i t  

margi nally , accoun t i ng for  ano ther 5% o f  the var iance . In add i t i on t o  

that , there was good agreemen t between t he KYST and INDSCAL solut i on s  

up to  the t h i r d  but  no t in  the fou r t h  d i mens ion . Thus , the three 
d imen s i onal s o lu t i on was used for further analys i s .  
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F i gure 4 . 1 :  S t r e s s  v s  d imens i o n p l o t  for 1 2  produ c t s  ( KY S T  f o r  

all s ubj e c t s ) 

S t r e s s  
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0 . 1  3 
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1 2 3 4 5 Dimen s i on 

Fi gure 4 . 2 :  S t r e s s  v s  d imen s i o n  p l o t  for 18 p r o du c t s  ( KY S T  f o r  

al l subj e c t s ) 
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4 . 5 . 3  I n t e rpr e t a t i on o f  axes 

4 . 5 . 3 . 1  E x t e rnal i n terpre t a t ion o f  axes by subjec ts  

After  the  f i rs t  sess i on when the subj e c t s  had compared the pai rs o f  

produc t s , t hey were asked t o  name all  the cri teria  whi ch they used t o  

compare t he p roduc t s . The Malays men t i oned t as t e ,  tex t u re , nu t r i t ion , 

gener i c  type o f  product  ( e . g .  cakes , bread , buns ) ,  whe ther or not  t he 

produc t con t ai ned yeas t ,  sui t ab i l i ty for chi ldren , whe ther o r  n o t  the 

food was f i l l ing . The Chinese men t i oned tas te ,  me thod of cooking , 

nu t r i t i on , whe ther or n o t  t he produc t was f i lling ,  and occas ions 

produc t  was ea ten . 

Par t o f  t he t h i rd mee t ing s es s i on for t he subj e c t s  included the t ask o f  

evalua t ing t he p r i n c i pa l  axes o b t a i ned from KYST-2 solu t i on o f  the 

s im i lar i ty  s ca l ing o f  the 18  produc t s . The subj ects  were shown the 

ordered d i s tance of the produc t s  a long each d i mens i on and asked t o  

iden t i fy t he prope r t y  or a t t r i bu t e  wh i ch was varyi ng i n  t h a t  d i mens ion . 

A sample  copy o f  the d i agram s hown t o  the subj e c t s  can be found i n  the 

Append i x  4 . 2 .  

The f i r s t  d imension  was eas i ly recogn i sed by the subj ec t s , bo t h  Malays 

and Chines e .  They i d en t i f i ed the d i mens i on as varyi ng f rom swee t 

through t o  bland t o  savoury produc t s . Opinion on the second d i mens ion 

was more var i ed . Howeve r , two charac t er i s t ics  were mos t f requen t ly 

men t i oned - t ex ture and type o f  product  ( e . g .  bread , buns , p i es , 

cakes ,  and o thers ) . Many subj ec t s  fai led t o  iden t i fy the t h i rd 

dimens i on ,  a l t hough some pu t forward sugges t i ons such as nu t r i t i onal 

con ten t , t e x ture ( s i mple to compl i ca t ed ) , and local versus wes tern 

snack .  

4 . 5 . 3 . 2  H i erarchi cal clus t ering 

Hierarch i cal  clus t e r ing was used t o  aid  i n  the i n t erpre t a t i on o f  the 

con fi gura t i ons . The way in wh i ch the products  were clus tered could 

' give an i nd i c a t i on o f  the way i n  whi ch the produc t s  were compared . The 

resul t s  were presen ted  as con t our d i agrams plo t t ed on t o  t he KYST 

conf i gura t i on s  ( see F i gures 4 . 3-4 . 6 ) . 
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F i gure 4 . 3 :  C o n t ou r  d i agram o f  h i e r ar c h i c al c l u s t e r i n g  p l o t t e d  i n  m� l t i d imen s i o n a l  
s p a c e  f o r  Mal ays - KY ST ( d im e n s i o n  2 v s  d i me n s i o n  1 )  
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d o u g h n u t  
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F i gure 4 . 4 :  C o n t our d i agram o f  h i e r ar c h i c al c l u c t e r in g  p l o t t e d  i n  nul t i d imen s i o n a l  
apac e for Malaya - KYST ( dime�c ion 3 v s  d i ne n s i o n  1 )  

....... (X) 
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F i gur e 4 . 5 :  C o n t o u r  d i agram o f  h i e r ar c h i c al c l u s t er i n g  p l o t t e d  i n  mu l t i d im e n s i on a l  
s p a c e  f o r  C h i n e s e  - KY ST ( d im e n s ion 2 v s  d imen s i on 1 )  
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Figure 4 . 6 :  C o n t our d i agram o f  h i er ar c h i c al c l u s t e r i n g  p l o t t e d  in mul t i d im e n s i o nal 
s p ac e for C h i n e s e  - KY ST ( d im e n s i on 3 vs d imen s i on 1 )  (X) 0 
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There  were bas i ca l ly four groups o f  produc t s  whi ch were i d en t i ca l  for  

bo t h  the Malays and Chinese . These were  the breads ( wh i t e  and 

who lemea l ) ,  cakes ( chocolate cake , orange cake and frui t loaf ) ,  buns 

( s teamed kaya pao and tausa bun ) , and savoury produc ts  ( sambal bun and 

curry puf f ) . The produc t s  were obvi ou s ly grouped accord i ng to the  

gener i c  type  o f  products  wi th perhaps the exce p t ion o f  the  buns , where 

the s teamed bun was associa ted wi th a baked bun and the sambal bun w i t h  

the curry pu f f .  Thi s  may be at t ribu t ed t o  two fac tors . F i rs t ly ,  bo th 

kaya ( co conu t j am )  and tausa ( red bean pas t e )  are commonly used as 

f i ll i ng for Ch inese s teamed buns as wel l  as  baked buns , and s e condly , 

both the kaya and tausa are swee t f i l l i ngs ra t her than savoury as i n  

t h e  sambal bun . 

There  were s l igh t  d i fferences i n  the manne r  i n  wh ich cer ta i n  produc t s  

were grouped . Yhi le t he Malays placed doughnu t wi th t he breads , t he 

Chi nese  grouped i t  wi th the buns . The Malays also placed honey and nut  

loaf , and  f rui t loaf i n  the bread cat egory wh i le the Ch inese did  no t .  

I t  i s  pos s i bl e  that  the Malays had i d en t i f i ed frui t loaf  as  a bread 

wi t h  f rui t ins t ead of a fru i t cake . An i mpor tan t  d i f fe rence i n  

perce p t ion was revealed in  t h e  way chi cken p i e  was clus t ered . Yh i le 

the Malays assoc i a t ed chi cken p i e  wi t h  t he l ocal savoury produc t s , 

sambal bun and curry puf f ,  the Chinese clustered i t  wi t h  p i z z a . 

4 . 5 . 3 . 3  In ternal subj e c t ive i n t erpre t a t i o n  

I n  the  f i r s t  d imens ion , t h e  produ c t s  w e r e  obviously scaled accord i ng to  

tas t e , from swe e t  to bland to  savoury produc t s . 

The s e cond d imens i on was no t as s t ra i gh t forward . On one hal f  o f  the 

d i mens ion were b read-related produc t s , s ta r t ing wi t h  whi t e and 

who lemeal bread , then honey and nu t loaf , and t hen the buns . The o ther  

hal f o f  t he s cale cons i s t ed of  produc t s  which were  " non-bread " . 

Tex t u re ( vary ing from produc t s  wi t h  a homogenous texture , t o  p roduc t s  

wi t h  f i l l i ng )  was ruled ou t as a charac t er i s t i c  o f  the s e cond d imens i on 

as cakes were  l oca ted away from bread and t oge ther wi t h  produ c t s  such 

as p i es . 
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The t h i rd d i mens i on p roved d i f f i cul t t o  i n t erpre t , and showed some 

vari ance be tween p rogrammes and e thni c  groups . Genera l ly , however ,  the 

produc t s  were g rouped i n t o  local and foreign produc t s , w i t h  the  buns , 

curry puf f ,  and ku i h  t alam on one hal f o f  the scale , and cake s , p i zza , 

honey and nu t l oa f , and j alapeno b read a t  the o t her end . Sur p r i s i ngly , 

in  the Malay con f i gura t i on , chi cken p i e  and apple pie appeared a t  the  

local p roduc t end o f  the  s cale . 

The d imens i ons tha t were f i nally decided on were : 

d imens i o n  1 - t as te ( varying from sweet  to  savoury) , 

d imen s i on 2 - b read vs non-bread produc t s  and 

d imens i o n  3 - f o re i gn vs local produc t s . 

4 . 5 . 4  Compari son o f  con f igura t i ons using Procrus tes analy s i s  

The Procrus t e s  p r ogramme avai lable i n  Gens t a t  was used t o  compare the  

three d i men s i onal con f i gura t i ons o f  t he d i f feren t ethn i c  grou p s , t h e  

number o f  s t i mu l i  and the  d i f feren t programmes . Procrus tes  analy s i s  i s  

a techn i que used for  assessing the goodness-of- f i t be tween two 

con f igura t i ons . Two con f i gura t i ons are ma t ched us ing the proces ses  o f  

t rans la t i on , ro t a t ion/reflec t i on and s cale change . The res u l t ing 

d i f ference be tween t he two con f igura t i ons known as t he Procrus t e s  

s t a t i s t i c  i s  t h e  res i dual sum o f  s quares . Thus , a large res i dual sum 

deno tes lack o f  f i t  ( Si bson , 1 9 78 ) . The resul t s  o f  the analyses are 

presen ted d i agramma t i ca l ly in Figure 4 . 7 .  
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Figure 4 . 7 :  Procrus tes  s t a t i s t ics 
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From the resul t s , several i mportan t  poi n t s  wer e  no ted : 

1 2  produ c t s  

18  produc t 

1 2  produc t s  

18  produc t s  

* d i f f erences be tween e thnic  groups were grea ter t han 

d i f ferences be tween programmes , whi ch were in turn grea t e r  

t han di f ferences be tween the d i f feren t number o f  s t i mul i . 

* i n  a l l  i n s tances except  one , the add i t i on o f  the s i x  produc t s  

decreased the  s i milar i ty be tween confi gurat ions , across 

e thn i c  groups and programmes . For the  Malays , d i f ferences 

be tween t he KYST and INDSCAL con f igura t i ons decreased i n s t ead 

o f  i ncreased , wi th an i ncreased number of s t i mul i . 

* INDSCAL was less  a f fe c t ed t han KYST by the addi t ion o f  s ix 

p roduc t s . Us i ng INDSCAL decreased t he d i f ferences be tween 

the 12 and 18 produc t s pace , when compared to  the KYST 

solu t i ons . INDSCAL also decreased t h e  d i f ferences be tween 

e thni c  groups , both  for the 12 and 18 product s pace . Thus , 

INDSCAL was able t o  reduce the d i f f erence due to  the 

d i f fe r i ng numbe r  of s t imul i  ( 12 and 18 produc t spac e )  and 

the d i f feren t _e thni c  groups . 
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4 . 6  RESULTS 

4 . 6 . 1 Compa r i son be tween e thn i c  groups 

I t  was obvi ous that  the three d i mens i onal configura t ions obtai ned from 

the Malays  and Chi nese were very s i m i lar . The combined space of bo th 

Halays and Chinese was mean i ngful  as i t  resembled the o riginal Malay 

and Chinese s paces ( see Figures 4 . 8-4 . 13 ) . The INDSCAL solut ions are 

given in Append i ces 4 . 3-4 . 8 .  
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The d imens i on we igh ts  obtained f rom INDSCAL were also used a s  an 

indicator  as to whe t her the e thnic groups were d i f feren t in t he i r  

percep t i on o f  t he produc t s .  The mean d i mens i ons weigh t s  were compu t ed 

for bo t h  1 2  and 1 8  p roduc t s , for the Malays , Chinese , and t h e  combined 

18 product  Malay and Chinese space ( see Table  4 . 2 ) .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 4 . 2 :  Mean d i mens i on weigh t s  from INDSCAL 
-- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - -

12  produc t space 18 produc t s pace 

D i mens ion 

1 2 3 1 2 3 

Mal ay 0 . 48 0 . 34 0 . 38 0 . 46 0 . 34 0 . 26 

Chinese 0 . 47 0 . 38 0 . 3 6 0 . 50 0 . 30 0 . 2 6 

Comb ined s pace for  a l l  
subj ec ts  0 . 5  0 . 34 0 . 33 0 . 48 0 . 30 0 . 2 7 

As can be seen , t he mean weigh t s  were very s i m i lar , i nd i c a t ing that  

there were no i n t e r-e t hn i c  d i f ferences . Thi s  was demons t r a ted by 

plo t t ing the INDSCAL d i mens ion weigh t s  o b t a i ned f rom the  combi ned s pace 

( see Figure 4 . 14-4 . 1 5 ) . I t  was no t pos s i bl e  to d i f feren t i a t e  t h e  two 

ethn i c  groups on t he bas i s  of t he way in wh ich t hey percei ved the 

produc t s .  Al though the overall mode of  percep t i on was no t d i f feren t , 

there were s l igh t d i f ferences i n  the way in whi ch s ome produ c t s  were 

perceived . In order  to compare the spec i f i c  d i f ferences in the produc t 

space a t t r i bu t ab le t o  ethn i c  groups , the three d i mens i onal 

configura t i ons for Malays and Chinese were superi mposed on to one 

ano ther separa tely for INDSCAL , KYST , and t he 12 and 18  produc t s pace . 

To ensure that  the d i f ferences were indeed due t o  e thni c  groups and no t 

to the programmes o r  the d i ffering number o f  s t i mul i ,  they were checked 

wi th the d i f feren t con fi gurat i ons to see i f  t hey occurred cons i s t en t ly 

( see Append i x  4 . 9-4 . 1 2 ) . Gene rally , the conf igurat ions i n  d i mens i ons 

one and two were very s i m i lar be tween Malays and Chi nese , and produc t s  

were grouped i n  mor e  o r  less the 

however , s i gn i f i can t d i f ferences 

Chinese perceived s ome produc t s . 

same areas . In d imens i on t h ree , 

were found be tween the way Malays and 
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Vi t h  the excep t ion of  one  produc t ,  d i mens i on one  was very  s t able  wi t h  

bo th e thni c  groups . The Chinese scaled "ku i h  t alam" as swe e t e r  than 

the Malays . In  d imen s i on two , several produc ts appeared to be 

perceived d i f feren t ly by the e t hn i c  groups . These were the " t ausa"  

bun , " sambal "  bun , doughnu t and f rui t loa f .  The Malays s caled " tausa" 

bun , " sambal"  bun and doughnu t closer to the breads t han the  Chi nese . 

The lat t e r  group per c e i ved " tausa" bun as bei ng s imi lar t o  s teamed bun , 

and grouped " sambal '' bun toge ther wi th o ther savoury p roduc t s .  The 

Chinese d i d  no t assoc i a te doughnu t wi th any thing in par t i cular , 

indi cat i ng that  the Malays  placed a s t ronger emphas is  on i t s bread - l i ke 

a t t r i bu tes t han the Ch i nese . This i s  cons i s tent  wi th the fac t tha t 

Malays men t i oned t hey used i t  as a fac tor  i n  compari ng the p roduc t s .  

I n  the t h i rd d i mens i on , wholemeal bread was perceived as more foreign 

t han whi t e  bread , par t i cularly by the Malays . The Malays also t hough t 

t hat doughnut was more f o reign than the Chi nese did . The revers e ,  

however , was t rue o f  chocolate  cake . I n t e res t ingly , t h e  Malays 

perce ived the two p i e s  as  local rather than fore ign produc t s . 

4 . 6 . 2  Compari son be tween KYST and INDSCAL con f igura t i ons 

In the compari son of conf igura t i ons from the two MDS p rogrammes , KYST 

and INDSCAL , cons iderat ion had to be g i ven to the fac t that  the 

conf igura t ions could be ro ta ted , t rans l a t ed and rescaled . The 

orien t a t i on of the I NDSCAL con figura t i ons are unique ( i n t he s ense tha t 

any change i n  the i r  o r i en ta t i on des t roys the  o p t imal i ty o f  the INDSCAL 

solu t i ons ) .  There f o re , the INDSCAL con f i guration was t aken as a 

re ference wi t h  wh i c h  t o  compare the KYST con f i gurat i on s . 

Since the KYST con f igura t i ons were v i r tually iden t i cal to  the  INDSCAL 

configura t ions in t e rms o f  axes orien t a t i on and loca t ion of the o r i gi n , 

only res c a l i ng was necessary . Rescal i ng was done so  that the  ex t reme 

poin t s  o f  bo th con f i gura t i ons more or  less  mat ched one ano ther . Four 

sets  of con figura t i ons were compared , Malays and Chi nese wi t h  1 8  

Produc ts .  The con f igurat ions were super i mposed o n  one ano ther ( see 

Append i x  4 . 1 3-4 . 1 6 ) . Procrus tes analys i s  had indi ca t ed that  the  
d i fferences be tween programmes were cons i s ten t across the four  

compar isons and t h e  d i fferences were no t maj or ,  al though no s ta t i s t i ca l  

conclus i ons could b e  d rawn . 
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Generally , t he I NDSCAL con f i gura t i ons were qui te simi lar to the KYST 

conf i gura t i ons , par t i cularly in t he f i rs t two d i mens i ons . More 

di f fe rences were found in t he t h i rd d i mens i on . However , there were 

some produc t s  whi ch d i f fered i n  t he i r  rela t i ve pos i t i on s  across the two 

programmes . Al th ough the type of produc t s  whi ch were pos i t i oned 

d i f feren t ly across the programmes were no t iden t i cal in each case , a 

pat te rn was eviden t . In  the f i rs t  d i mens ion , frui t loaf was f ound t o  

have a f a i rly large d i f ference i n  pos i t ion be tween programmes . In  t he 

second d i mens i on , i t  was the savoury produc t s ,  and i n  the t h i rd 

dimen s i on , i t  was whi t e  bread . I t  i s  pos s i ble that  the subj ec t s ' 

scal i n g  o f  these produ c t s  were no t consis ten t and thus produced the 

vari ances  be tween programmes . It  is  poss i ble that  the subj e c t s  had 

d i f f i cu l t y  in d e c i d i ng whe ther whi te bread was a local or foreign 

produc t as  i t  has been i n  Malays i a  f o r  a long t ime . 

4 . 6 . 3 Compa r i son be tween 12  and 18  produ c t  space 

The resul t s  f rom Procrus tes analys i s  i nd i ca ted that d i f ferences due t o  

the add i t i on o f  the s i x  p rodu c t s  had minimal e ff e c t on t he 

con f i gura t i ons and t h i s  was t rue for Malays and Chi nes e ,  KYST and 

INDSCAL con f igura t i ons . See Append i x  4 . 1 7-4 . 24 .  • 

Since the  r a t ing o f  the 12  and subsequen t s i x  products  were done i n  two 

separa t e  s e s s i on s , i t  was impor t an t  t o  see i f  t he add i t i on o f  the s i x  

produc t s  had al t e red the i n i t ial con f i gura t i on . I f  no t ,  t hen i t  was 

poss i ble  to  conclude t ha t  the task o f  s i mi lar i ty j udgemen t s  could be 

divi ded i n t o  several s e s s i ons . This  would enable a larger number o f  

compar i sons  t o  b e  made under s im i lar c i r cums tances . 

Dimens i on s  one and two were generally s table and no t affected very much 

by the add i t i onal produc t s . In t he third d i mens i on ,  doughnu t ,  

wholemeal b read , curry puf f , and " cucur badak" were pos i t ioned s l i gh t ly 

d i f feren t ly .  In  the 1 2  p roduc t s pace , doughnu t ,  wholemeal bread , and 

" cucur badak" appeared closer to the fore ign end of  the s cale than i n  

the 1 8  produc t s pace . 
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4 . 6 . 4  Prefe rence resu l t  

The LINMAP and MIXED MODE solu t i ons were almos t iden t i cal . I n  the 

LINMAP solu t ion , some a t t r i bu tes were con s idered i r re levan t as they 

were es t i ma ted to  have zero at t r i bu te we igh t s . In t he i r  s tudy o f  a 

univers i ty admi n i s t rator ' s  preference func t i on ,  Hopkins e t  al . ( 19 7 7 ) 

encoun t e red a s i m i lar s i tuat ion . They concluded tha t zero a t t r i bu te 

weigh t s  could be due t o  the subj ect  be i ng incons i s t e n t  i n  h i s  

j udgemen t s  i nvolv i ng those var iables . Th i s  showed up as 

or the resul t s  were ar t i f i c ially derived by f i t t i ng the  

the presen t s tudy , i t  could also  be due to the fac t that  

zero  weigh t s  

algor i thm . I n  

the subj ec t s  

genui nely l iked produc t s  f rom opposing ends o f  the a t t r i bu t e  axi s . 

Accord i ng t o  the Index o f  Fi t ,  C* , ( the rat i o  of  the pai rs o f  s t i mu l i  

whose preference order i s  v i ola ted t o  t he pai r s  o f  s t imuli whose 

preference order is  preserved ) ,  0 represen ts  a good f i t  and 1 

represen t s  a poor f i t .  MIXED MODE had a be t t er solu t i on t han LINMAP . 

88 . 9% o f  t he Malays and 7 6 . 7% o f  the Chinese had an Index o f  f i t  below 

0 . 30 for  MIXED MODE as opposed to  81 . 5% and 6 2 . 1% res pec t ively for  

LINMAP . 

The a t t ri bu t e  we igh t s , whi ch can be i n t erpreted as the relat ive 

impor t ance o f  the a t t r i bu tes , did not  show a cons i s t en t  emphas i s  on any 

one d i mens i on .  No conclus i ons can be made on the rela t i ve impor tance 

of each d i mens ion . 
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4 . 6 . 4 . 1  Preference o f  consumers i n  Penang 

For d imens i on 1 ,  mos t Chi nese and Malays preferred a savoury produc t .  

The Malays s t rongly preferred a non-bread produ c t  i n  the second 

d i mens i on , whi l e  nearly 50% of the Chinese showed a preference for  

bread- type produc t s . There was a s t rong preference for foreign 

produc t s , par t i cularly by the Chinese i n  the  t h i rd d imens ion . There 

was a large propor t io n  of Malays who pre ferred a produc t whi c h  was 

s l igh t ly foreign , as compared to  the Chi nese  who wan ted a very f o re i gn 

produc t .  The overall  preference resul t f rom LINMAP , whi ch was the  

collec t ive preference of  all  subj e c t s  was very s i m i lar be tween the 

Halays and Chi nes e .  I t  was a savoury , foreign , non-bread produc t .  

The Index o f  Fi t was very good for both  Malays and Chi nese . 

Index o f  Fi t was 0 . 1 6  and 0 . 22 respec t ively . 

The mean 

4 . 6 . 4 . 2  Pre ference o f  pseudo-consumer panel i s t s and consumers i n  

Kuala Lumpur 

All four groups o f  consumers preferred a savoury , non-bread produ c t . 

There was less  consensus i n  the t h i rd d imen s i on ; the Chinese women 

preferred a local p roduc t ; the Chinese s tuden t s  preferred a foreign 

produc t ,  hal f  the Malay s t uden t s  and Malay women wan t ed a foreign 

produc t ,  the o ther hal f  wan t ed a local produc t .  

The Index o f  F i t  was only marginally worse than tha t o f  the consumers 

i n  Penang ; varying be tween 0 . 2 1 -0 . 3 1 .  The pane l i s t s  i n  New Zealand 

genera l ly followed the s ame t rend as all t he o ther consumers wi th 

respec t to  the f i rs t  and t h i rd d i mens i ons , wi t h  a preference for a 

savoury , f o re ign produc t .  However ,  there was no agreemen t i n  the  

second d imens i on where t h e r e  was an  almos t equal number o f  pane l i s t s  

pre f e r r i ng a bread compared t o  a non-bread p roduc t .  The Index o f  F i t 

Was 0 . 34 ,  h i gher t han a l l  t h e  consumers . Thi s  could i nd i cate  that  t h e  

mul t id i mens i onal s pace w a s  s l igh t ly l e s s  relevan t t o  t hem than t o  t o  

the consume r s  who genera t ed the da t a .  
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4 . 7  CONCLUSIONS 

The resu l t s  of t h i s  s tudy i nd i ca t ed that  Malaysian consumers could 

scale produ c t s  in t erms o f  simi lari ty , al t hough t he concep t of s c a l i ng 

vas i n i t ially fore i gn to  t hem . Care ful explana t i on o f  the task , v i t h  

the use o f  examples and i ndivi dual a t ten t i on ,  vas requ i red . Consumers 

could s cale novel  produc t s  and product  concepts . Aga i n , care ful  

presen t a t i on o f  the  concepts  vi th samples vas helpfu l . Hovever , some 

o f  the var i a t i on be tveen the e thn ic  groups could have been due to t he 

unfami l i ari ty or nevness  o f  the produc t s .  I f  consumers ' percep t i ons o f  

the produc t vere not  vel l  developed , t h i s  could resul t i n  i n s t ab i l i ty  

i n  the mul t id i mens i onal space . Thus , i n  pos i t i oning "nev" p roduc t s , 

use o f  more t han one mul t i d imens ional programme may be h e l p ful i n  

detec t i ng d i f ferences i n  consumer percep t i on o f  produc t s . Vhere t he 

task o f  s i mi lar i ty j udgemen t s  vas too  large for one s e s s i on , i t  vas 

pos s i ble to  d i v i de the task i n to tvo s es s i ons . I t  i s  probable that  

more sess ions could  be  used  if  requ i red . Thi s  overcame the  need to  

collec t i ncomple te  data  sets  from i nd iv i duals and the  use o f  balanced 

incomp l e t e  des i gns . Hovever , to  con f i rm thi s , s imilari ty  da t a  should 

be compared across sess ions . 

Be tveen the KYST and INDSCAL programmes , the l a t ter vas f ound t o  be 

more use ful for s everal reasons . F i rs t l y ,  INDSCAL vas less  a f fec ted by 

the addi t i on o f  more produc t s . Secondly , the orien t a t i on o f  t he 

INDSCAL con f i gura t ion i s  uni que and thus fur ther process ing o f  the 

con f i gurat i on is n o t  necessary be fore i n t erpre t a t i on . Thi rdly , I NDSCAL 

had the added advant age of dimen s i on we igh t s  vhi ch could be used t o  

compare the e t hn i c  groups . I n  t h i s  s tudy , PREFMAP was no t a useful  

me thod o f  analys i ng pre ference data as i t  produced nega t i ve a t t r i bu t e  

veigh t s . LINMAP was found t o  b e  l e s s  useful than t h e  M I XED MODE 

vers i on o f  LINMAP as the preference resul t s  from LINMAP vere a t  the  

boundaries o f  t h e  s pace . Preference was found t o  be reasonably 

cons i s t en t  across the vari ous groups o f  consumers and also  across 

ethn i c  groups . 

Generally , the MDS resul t s  were use ful i n  comparing the perce p t i on s  and 

Preferences o f  t h e  tvo e thni c  groups . I NDSCAL vas more useful  for  t h e  

cross-cul tural c ompari son t han KYST . A l though , in  t h i s  cas e , t here was 

only s li gh t  d i fferences between t h e  Malays and Chi nese  in  the  
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mul t id i mens i onal s pace , the  s imi lari ty o f  the  INDSCAL d imen s i on weigh t s  

con f i rmed t h e  f ind i ngs . 

Yhere general  perce p t ual data i s  requi red , MDS i s  a useful and rapid  

techn ique as  i t  does  no t requi re prior  background knowledge . Da ta  

collec t i on does  no t pose  a big  problem . I t  was found tha t wi t h  1 2  

produc t s , a s table three d imens ional solu t ion could be o b t ai ned , 

par t i cularly w i t h  INDSCAL . Collec t ing t he data  can be organi sed by 

recru i t i ng consumers f rom the popula t ion of i n teres t ;  and depend ing on 

the number  o f  produ c t s  for scal i ng ,  a 2-4 hour sess i on is s u f f i c i en t . 

·-The s ca l i ng can e i t he r  be done i n  one s i t t ing (where the task could be 

divided up wi t h  breaks in-be tween ) o r  conduc t ed in several s eparat e  

ses s i ons . The analys i s  can also b e  carr ied out fai rly rapidly 

dependi ng on t he form o f  the data collec t ed . I t  was found useful t o  

ask t h e  consumers t h e  c r i teria  t hey used t o  j udge t h e  s im i lari t i es . 

The c r i t e r i a  named ass i s t ed i n  the i n t erpre t a t i on of  the  axes and also 

prov ide  an i nd i ca t i on o f  the fac tors t he consumers though t wer e  useful 

i n  comparing t h e  produ c t s  concerned . 

I n t erpre t a t i on o f  the  d i mens ions in  t h i s  s tudy was subj e c t i ve , wi t h  the 

help of h i e ra r ch i cal clus tering and the consumers who s caled the 

produc t s . I t  was qui te  apparent how the  produ c t s  var i ed along t he 

d i men s i ons ; labell ing t he dimens ions , however ,  was ra ther more 

d i f f i cul t ,  par t i cularly for the second d i mens i on .  I t  is  sugges t ed tha t 

consumer s  be used t o  help  iden t i fy the d i mens i ons , although t h a t  may 

not  always be f r u i t ful . 

A general area o f  pre ference whi ch was reasonably cons i s tent  across 

consumer groups was o b t a i ned . However ,  i t  was more d i ff i cu l t  to  ob t a i n  

spec i f i c  i nforma t i on on t he types o f  produc t s /concepts  sui tab l e  for  

developmen t and t he rela t ive mer i ts o f  produ c t  ideas . The  MIXED MODE 

vers i on o f  LINMAP was found to be t he mos t useful programme for  

Preference d a t a , as i t  could provide ei ther ideal poin t s  or v e c tors , 

depend i ng on the  d a t a . 
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MDS i s  a useful tool i n  t h e  early s tages o f  produc t  developmen t wher e  

l i t t l e  i s  known o f  t h e  consumers . I t  i s  a l s o  par t i cularly useful f o r  

comparing d i f feren t groups o f  people , whe ther i t  i s  e thni c groups , age 

groups , or  income group . Once comple ted , the mul t idimens ional s cal i ng 

s pace i s  use ful for a l l  subsequen t s tud i e s  i n  the relevan t area as i t  

provides a background on whi ch fur t her work can be based . MDS i s  

especi ally relevan t for  produ c t  developers d e s i gning expor t produc t s  

for a marke t where they have l i t t le experi ence . Firs t ly ,  l i t t l e  p r i o r  

marke t i ng i n forma t i on i s  requ i red and second ly , cul tural d i f ferences , 

especially i n  language , are unl ikely t o  a f fec t t he techn i que ( compared 

to focus groups and consumer surveys ) .  

In  conclus i on ,  the MDS was success ful i n  i d en t i fying percep t i ons o f  

Malays and Chinese t owards bakery produc t s  and i n  loca t ing a general 

region o f  preference f o r  savoury , foreign and non-bread produc t s .  
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CHAPTER 5 

USE OF CONSUMERS IN I DEA GENERATION AND SCREENING 

5 . 1  INTRODUCTION 

The prev i ous  chap ter outli ned some o f  the cri teria by whi ch consumers 

j udge bakery snacks . The nex t s tage in the produc t developmen t process 

was to genera t e  and screen produc t ideas to selec t one produ c t  concep t 

for fur th e r  developmen t .  

Good produc t i deas are essen t i al for produc t development because 

wi t hou t innova t i ve produ c t  ideas , there can be no success fu l  produc t s .  

Booz e t  a l . ( 1 984)  no ted that  one o f  the three mos t impo r t an t  process 

s teps in developing success ful new produc t s  was idea or conce p t  

genera t i on .  I n  marke t research , there are es tablished t echniques for 

ob taining i n fo rma t i on from consumers . Thi s  is  not t rue for idea 

generat i on or s c reen i ng .  As ye t ,  t here is no sys tema t i c  way o f  

ga thering p rodu c t  i deas f rom consumers , except through cus tomer 

compla i n t s . Consumers have an idea of the produc ts  curren t l y  on the  

marke t ,  and  mayf also recogni se needs whi ch are no t yet  fulf i l led . They 

may be able to sugges t  new produc t  concep t s  whi ch coul d  f i ll those 

needs . Thi s  par t  o f  the research i nves t igated whe ther the consumer 

could produce new produ c t  ideas , and the techni ques sui t able for t h i s  

purpose .  A t t emp ts  were made t o  ada p t  techniques s o  that consumer i npu t 

could be made poss i ble i n  bo t h  idea genera t ion and s creening o f  

concep ts . 

5 . 2  IDEA GENERATI ON 

5 . 2 . 1  L i t era ture review - use of  consumers i n  idea genera t i on 

Trad i t i onally , the emphas i s  has been on sources of  new ideas as opposed 

to  the s t ruc t ured or sys tema t i c  genera t i on of  produc t i deas . B o t h  

Buz z e l l  and Nourse ( 1967 ) and �hi t e ( 1 973 )  d i s t i nguished be tween 

i n t e rnal and ex t ernal s ources of i n forma t ion ( see Tabl e  5 . 1  for a 

d i s t in c t i on be tween the two types o f  sources ) .  



Tabl e  5 . 1 :  I n t ernal and ext e rnal sources o f  produ c t  ideas 

I n t e rnal sources 

R & D a c t i v i t i e s  

External sources 

Consumers 
Re t a i l  t rade 

1 0 1  

Company personnel i nclud i ng 
sale s  personnel , produc t i on 
per s onnel . 

Trade magaz ines and o ther l i terature  
Compe t i tors 
O ther indus t r i e s  
Consul tan t s  
Supp l i ers . 
Government agenc 1 es 
Overseas t rends 
Pa ten t s  

Us i ng t hese sources resul t ed i n  a more o r  less random i dea genera t i on 

proce s s . As produc t developmen t became more sys t ema t i c and organ i s ed , 

the neces s i ty  for an ac t ive s earch for new product  i d eas led t o  t he 

devel opment  o f  t echn i ques t o  aid  this . Twi s s  ( 1980 ) class i f i ed 

creat i ve p roblem solving i n to tech n i ques for  

non-analy t i cal techni ques . Analy t i cal t echni ques 

analy t i cal 

were those 

and 

that  

app l i ed log i cal though t processes exerci sed wi t h i n  a formal s t ruc turi ng 

of  i n forma t i on .  Non-analy t i cal t echni ques were t hose that  s t i mula t ed 

imag i n a t i ve t h i nking 

free t he m i nd from 

along unor thodox pa ths , 

the con s trai n t s  i mposed 

though t processes ( see Table  5 . 2 ) . 

del i bera t ely aim i ng t o  

by l ogi cal analy t i cal 
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- - - - - - - - -- - - - ---- - - - - - --- - - - - - - ---------- ---- - - - - - - - ----- ---------- - - - -

Tab l e  5 . 2 :  Techniques for  produ c t  idea gene ra t i on 
- - - - - - - - - - - - - ----- - - - --- - - --- - - - - - -- --- - - - - - - - --- - --- - - - - - - - - - ------ - - -

Techn ique 

ANALYT I CAL TECHNIQUES 

Morphologi cal analys i s  
( Zw1 cky , 1 94 8 · 
Br idgewa t e r t 

i969 ; 
Twi ss ,  1 9 8 0 )  

At t r i bu t e  l i s t i ng 
(Carson

i 
1 97 9 ; 

tw i s s , 980 ) 

HIT : Heur i s t i c  Ideat ion 
Techni que ( Tauber , 197 2 ) 

Technologi cal forecas t i ng 

* Technol ogy mon i toring 

* Delphi  me t hod 

Gap analys i s  

* Spec t ru m  analys i s  

* Mul t id i mens ional 
s ca li ng 

NON-ANALYTICAL TECHNIQUES 

r Brai n s t ormi ng ( Os born , 
1953 )  

B r i e f  descript ion o f  technique 

Thi s  is  a sys t ema t i c  me thod of combining 
a l l  pos s i ble produc t charac teri s t i cs . 
The advan tages are that  the 
t e chnique is  s imple to  use and 
generates a wide range o f  poss i b i l i t ies . 

An exi s t ing product  i s  analysed in  de t a i l  
relat ing each par t t o  the purpos e  i t  
s erves . The individual par t  can then 
be examined to de termine whe ther i t  can 
be improved or used in d i f feren t 
combinat i ons to  crea t e  a new product . *  

This t echnique i s  a varia t i on o f  
morphologi cal analysi s ,  bu t recognises 
that  a solu t i on can con tain zero or 
more than one value f rom each product  
charac teri s t i c .  

Technologi cal forecas t ing i s  used to 
forecas t users ' needs at  some fu ture 
period . 
Technology mon i tori ng provides a 
sys t ema t 1 c  bas i s  for the collec t ion 
and record i ng o f  informat i on whi ch 
i s  in  e ffec t a wide ranging 
survei llance sys t em o f  relevan t 
sources . I ts primary purpose i s  to  
d i rec t a t t en t 1on to areas where a 
new developmen t combi ned wi th 
exi s t i ng knowledge makes pos s i bl e  an 
i nnova t 1 on . *  

The Del�h i  me thod i nvolves us i ng a 
panel o r experts  in  various f i elds 
to pred i c t  wha t  ma¥ happen to 
speci f i c  t echnolog 1 es and econom i c  
and sociologi cal fac tors . The 
answers are pu t toge ther to provide a 
pat t ern of  pos s i ble fu ture for the 
area o f  inqui ry . 

Formal procedures can be used for 
f i nd i ng marke t gaps . 
Spec trum analys 1 s  exami nes all  the 
importan t  fac tors i n  the marke t and 
ranges the exi s t ing produc ts  according 
to these fac tors . �hen all t he 
relevan t fac tors are examined , the 
gaps can be pu t toge ther almos t as 
1 f  on an overlay and gap 
combina t i ons can lead to i n t eres t ing 
concep t s . *  

Mul t i d i mens ional sca l i ng gives a 
spat ial  represen t a t i on of  exi s t ing 
produc t s , enabl i ng gaps in the 
marke t to  be visual1 sed . 

Brains torming i s  a completely 
uns t ru c t ured approach where a group 
of people gather toge ther to . 
genera t e i d eas spon taneousl¥ · No 
evalua t i on i s  permi t ted dur 1 ng the 
brains torming sess i on . *  



Synec t i cs ( Gordon , 1 9 7 6 )  

La teral thi nk i ng (de 
Bono , 198 1 )  

Ex t ended crea t i v i ty group 
( Rei l ly ,  1 9 7 1 )  

Del i bera t e  d reaming 
( Barre t t , 1 9 7 8 )  

Focus groups 
( Zikmund , 1 9 8 2 )  

Nominal group t echni que 
(Van de Ven and Delbecq , 
1 974)  

Synec t i cs is  a word coi ned by Gordon 
to descri be the s t ruc tured group 
techni que he dev i sed for acfi i ev1ng a 
crea t ive problem-solving clima t e .  
I t  aims to  ach i eve freedom from 
cons t raints  impos ed by the problem 
as s ta ted , e liminat ion o f  nega t i ve 
res ponses , deferred judgemen t ,  and 
escape f rom the boundar1es imposed 
by or thodox though t pat terns . �  

Bo t h  lat eral thinking and synect i cs 
recogn i s e  the same unde r lying 
princi ples of  crea t ivi ty . de Bono 
has developed a range of techniques 
to promo te lat eral thinki ng in  
prac t i cal p roblem solvi ng . � 

Bas i cally , this  me thod uses synec t i cs
t rained l eaders and consumers as 
par t i c i pan t s .  Descri bed as 
combina t ion of  synec t i cs and focus 
group . 

Del i berate  dreaming proponen t s  claim  
tha t we  can go  to sleep wi th the  
i n ten t i on to dream up a solu t i on t o  
a par t i cular problem and actually 
have the d ream happen . 

A focus group d i scus s i on is  an 
uns t ruc t u red , f ree f lowing i n terv i ew 
wi t h  a small group of  people . I t  i s  
no t a rigi dly cons truc ted ques t i on 
and answer ses s i on ,  but a flex i b l e  
forma t d i s cus s i on .  

Thi s  i s  a "pseudo-group" techni que 
where the par t i c i pan t s  s tart o ff by 
l i s t ing t he i r  i deas on a p i ece o f  
pape r ,  for abou t 5-10 minut es . The 
mod era tor  then collec t s  the  i deas in  
a round robin s ession af ter whi ch 
each i dea is  d i s cussed in  turn . 

# These are the  des c r i p t ions used by Twi s s , 1980 . 
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Hos t o f  t h o s e  t echniques were  no t des igned for  use by consumers . The 

use of consumers to  aid in  the des ign and p romo t ion of produ c t s  was 

employed back in the 1950 ' s  when marke t ing special i s ts sough t to  

discover why people buy a given product  using mo t iva t i on research ( Luck 

et al . ,  1 9 6 1 ) . One techn ique tha t was commonly used was the dep t h  

in terv i ew ( Luck e t  al . , 1 9 6 1 ; Kassarj i an and Rober tson , 1 9 73 ) , 

also known a s  the group dep th i n terv i ew (Goldman , 1 962 ) when appl i ed to  

an i n t erac t i ng group . 

(Buzzell  e t  al . , 1969 ; 

I t  was subsequen t ly called the focused i n terview 

Church i l l , 1 976 ; Cox e t  al . ,  1 9 7 6 )  and more 

recen t ly ,  . t h e  focus group d i s cuss ion ( Aaker and Day , 1980) o r  focus 

group ( Ca ld e r ,  1 9 7 7 ; �eynolds and Johnson , 1978 ; McDan i e l , 1 9 7 9 ; 

Szybi l lo and Berge r ,  1979 ; H i s r i ch and Mi chael , 1982 ; Seymour , 1983 ) . 
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Hess  ( 19 6 8 ) d i s t i ngui shed the  focus group i n terview as a var i a t i on o f  

the  dep t h  i n terview , and n o t ed that i n  the  f orme r ,  a small numbe r  o f  

i n d i v iduals were b rough t toge ther for  a n  i n t e rview rather t han bei ng 

i n t e rv i ewed one a t  a t ime ( as i n  a dep t h  i n terview ) . Thi s  worker 

l i s t e d  the responden t i n t erac t i on advan t ages o f  the focus group over 

the  i n d i vi dual dep t h  i n terv i ew as synerg i s m , snowball i ng ,  s ecur i ty , and 

s pon t ane i ty .  Wells  ( 19 7 4 )  s ugges ted tha t group i n terviewing has p roved 

so  durable because i t  has s ome impor t an t  asse ts  that allow i t ,  t o  

compe t e  e f fe c t ively w i t h  o ther ways o f  ge t t i ng informat i on .  He l i s t e d  

the advan tages as : 

* group i n tervi ews are fas t and cheap , a three or f our 

i n t e rv i ew s tudy can be conduc t ed , analysed and reported i n  

l e s s  t han a week . The cos t i s  a l s o  much lower 

t han that  of mos t o ther  a t t i tudi nal research t echniques . 

* the group i n t ervi ew i s  a superb me chani s m  for genera t ing 

hypo theses when  l i t tle  is known . 

* group i n tervi ews d ras t i cally reduce the d i s tance be tween 

the  responden t and the client  who can par t i c i pa t e  in mos t 

o r  a l l  the i n t e r v i ews . 

* group i n terv iews are f l exi ble as opposed t o  survey 

i n t e rv i ews whi ch work f rom a rigid  que s t i on schedule . 

* group i n t erv i ews are capable o f  hand l i ng con t ingenc i es , 

such as consumer t rade o f fs e . g .  " i f  . . .  and . . .  o therwi se" . 

* t h e  s ix t h  advan t age i s  iden t i cal t o  the one proposed by 

Hess  ( 1968 ) , synergi sm ,  i . e .  responden t s  t end to s t imula t e  

o n e  ano t he r .  

* f i nally , group i n tervi ews have a n  i mpor tan t  advan tage over 

t h e  s tandard ques t i onna i re s tudy in tha t t he f indings 

emerg e  in a form t h a t  mos t  c l i en t s  fully unders tand . 
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Trad i t iona l ly , new produc t i deas were obtained through mo t ivat i onal 

conduc t ed by highly t ra i n ed research techniques wi th in terv i ews 

i n t e rv i ewers and psychologis ts . Thi s  approach was based on t he p r em i s e  

tha t unders tanding consumer a t t i tudes and behaviour would ass i s t  i n  the 

des ign of new product  concepts  and improvemen t of exi s t i ng ones . 

However , t he emphas i s  has now shi f ted t o  a more dire c t  approach o f  

obtaini ng new produc t ideas through ' the focus groups . Many c r i t i ci sms 

have been levelled agains t focus groups , includ i ng :  

* resul ts  canno t b e  generali sed because samples are 

i nvari ably small and never selec ted by probab i l i ty me thods ; 

ques t i ons are no t asked the same way each t ime ; responses 

are no t i ndependen t ;  resul ts  are d i ff i cul t to  quan t i fy 

(Yells , 1 9 74 ) . 

* personali t i e s  of the researchers and consumers are 

variables tha t have an impor tan t  and unmeasured influence 

on the o p i n i on expressed by the group member (Rosenberg , 

1 9 77 ) . 

* t here are o f ten d i screpancies be tween wha t the group 

members say and how they actually behave in the 

marke t place , i . e .  a lack of val i d i ty (Rosenberg , 197 7 ) . 

These cri t i c i sms were addressed by Calder ( 1977)  and Reynolds and 

Johnson ( 1 978 ) . Calder catego r i sed the nature o f  qual i t a t ive res earch 

into explora t o ry ,  phenomenologi cal , and clini cal research depend i ng on 

the type of knowl edge des i red . Focus groups used for the purpose o f  

idea genera t i on fell wi thin  t h e  exploratory research ca tegory (Aaker 

and Day , 1 980 ) , that is the knowledge sough t was everyday knowledge . 

In t h i s  ins t ance , the i nab i l i ty to generalise  resul ts  was n o t  c r i t i cal . 

Al though the personali ti e s  o f  the researchers and consumers may a f f e c t  

the i deas genera ted from focus groups , this  should no t a f f e c t  t h e  

usefulness o f  t h e  ideas obtained . S i m i larly , a lack o f  val i d i ty would 

no t affect  the qual i ty o f  ideas ob tained from focus groups . Indeed , 

Reynolds and Johnson ( 1978 ) · found that except i n  one ins tance , 

qual i ta t ive and quan t i tat ive f i nd i ngs were i n  accord . 
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Apa r t  f rom t h e  u s e  of  f ocus groups i n  i dea genera t i on ,  a widespread 

in t eres t in c r ea t ivi ty  t echniques i n  the  la t e  1960 ' s and early 1 9 70 ' s  

led to  the  appl i ca t i on o f  these crea t i v i ty princi ples t o  group 

research . Bo t h  bra i ns to rming and synec t i cs have been applied to groups 

( par t i cularly groups of consumers ) .  One earlier a t t emp t to apply 

synec t i cs to consumer s  was by the Gene Re i lly group (Rei lly , 1 9 7 1 ) ,  who 

used synec t i cs t ra i ned leaders and research special i s ts to gui d e  

consumer d i s cuss i on . Hussey ( 19 7 3 )  developed a me thod whi ch h e  

bel i eved overcame t he d e f i c i encies o f  brains torming and focus group by 

sele c t ing people who had creat ive and verbal ski lls . Par t i cipan t s  were 

trained and i n t e r faced wi th the ac tual users of the informat i on via a 

modera t o r . I t  was a round this  t ime t h a t  Sampson ( 1970)  ques t i oned 

whe ther consumers  could crea t e  new p roduc t s .  He conduc t ed bo t h  

brains t orming a n d  mod i f i ed synec t i cs groups , and observed tha t 

consumers could express new bu t no t complet ely novel i deas , and were 

l ikely to  have more s uccess  w i t h  s i mple , non- t e chni cal problems . 

Holmes and Keegan ( 1 983 ) s t ressed the usefulne s s  o f  crea t ive t e chni ques 

and proposed t he appl i ca t i on of  crea t i ve p r i nc i ples to idea genera t i on 

by consumers . Thes e  p r i n c i ples i nc luded p roblem rede f i n i t ion , 

" freewhee l i ng" , f reedom f rom cri t i cism , i ncuba t ion ,  and encouraging 

quan t i ty .  In par t i cular , Holmes and Keegan ( 1983)  recommended the 

selec t ion o f  consumers who had above average crea t ivi ty .  

During t h e  1 9 70 ' s ,  t he re was considerable research i n to non-interac t i ng 

groups because o f  t he c r i t i c i sms o f  i n terac t ing groups such as  t he 

nega t i ve e f fe c t s  due t o  the dominance of  any group member ( s ) , and t he 

fear o f  c r i t i c i sm by o ther  group membe rs ( Taylor e t  al . ,  1968 ; 

Gus t a fson e t  al . ,  1 97 3 ; Van de V en and Delbecq , 1974 ; Green , 1 9 75 ) .  

Those c r i t i ci sms gave increased at t en t i on t o  the nominal group 

techni que f i rs t  developed by Delbecq and Van de Ven ( 1968 ) from s o c i al 

psycholog i cal s tudi es o f  d e c i s ion conferences and s tud ies o f  indus t r i al 

problems o f  prog ramme d e s i gn in  the NASA aerospace fi eld . Nomina l  

&roup t e chnique has found wide  acceptance as  ano ther creat ive techn i que 

( Summe r s  and Wh i t e , 1 9 7 6 ; Bur t on e t  al . , 1 980 ; Bur t on ,  198 1 )  and has 

been appl i ed t o  consumer r e search ( Claxt on e t  al . ,  1980 ) . 
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Idea genera t i on b y  consumers has no t been con f i ned t o  non-analy t i ca l  

t echni ques . MDS , whi ch u t i l i ses input from rela t i vely small groups o f  

consumers , has also been used a s  a me thod of  genera t i ng produc t i d eas . 

V i t h  MDS , however ,  the  consumers do no t i n t eract  wi th one ano ther . 

The i r  task i s  an i nd i re c t  me thod of  generat i ng ideas as opposed t o  

brains t orming , synec t i cs ,  and focus groups . 

As far as  commercial  appl icat ion i s  concerned , accord i ng t o  surveys 

carried  out by Verhage e t  al . ( 198 1 )  on Du t ch compani es and Geschka 

( 1978 ) on European companies , only brains t orming was found t o  be  

app l i ed as  an -idea gene ra t i on t echni que , wi t h  a ve ry low repo r t ed usage 

of any o ther techni ques and there was no ment ion o f  the use o f  

consumers i n  i dea genera t ion . 

Although t echni ques are avai lable for idea genera t i on ,  there i s  very 

l i t t l e  research on t he comparat ive sui tabi l i ty and e f f e c t iveness o f  

these for idea gene ra t i on us ing consumers . Fern ( 1982 ) was an 

excep t i on who i nves t iga ted the use of  focus groups for idea genera t i on .  

This  worker s tud ied the  e f fec t of  group s i ze ,  acquai n t ances hi p ,  and 

modera tor  on response quan t i ty and qual i ty .  I ndividual i n t ervi ews were 

found t o  genera t e  more ideas than focus groups . Eight  member groups 

genera t ed s ign i f i can t ly more ideas than four member groups and t h e r e  

were n o  d i f ferences be tween focus groups a n d  unmodera t ed d i s cuss i on s  

groups . The e f fe c t  o f  acquaintancesh i p  was no t clearly d e te rm i ned . 

5 . 2 . 2  Expe r imen tal me t hod 

Two t e chni ques were selec ted for the purpose o f  t h i s  s tudy : 

brains t o rming and nominal group t echn ique . Cons idera t i on was given to  

the fac t t ha t  the  consumers were unski l led and  t herefore unsui table  for  

techniques such as synec t i c s . I t  was no t poss i ble to  select  consumers 

on the bas i s  of  c r ea t i v i ty ( as sugges t ed by Holmes and Keegan , 1 983 ) 

because consumer s  had been recrui ted e ar l ier  for MDS . Selec t ing 

brains torming and t h e  nominal group techn i q ue meant tha t two types  o f  

group dynamics , ( in t erac t ing versus non- i n t erac t ing ) , could be 

inve s t iga ted . Brains torm i ng was selec ted i n s tead o f  focus groups as i t  

is based on crea t ive_ princi ples o f  whi ch t he idea generat i on process  i s  

- Par t and i t  i s  t he mos t common method o f  i d ea generat ion i n  i ndus t ry .  
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5 . 2 . 2 . 1  O rgan i s a t i on of the i dea genera t ion groups 

The par t i c i pan t s  who d i d  t he s imi lari ty compari s on for MDS also 

par t i c i pa t ed i n  the  i dea genera t i on s e s s i ons . Ther e  were three groups 

of Mal ay s  and Chi nese , making s i x  groups in  t o t al . The s i x  sessions  

were  d iv i d e d  i n t o  three bra i ns t orming sessions and t h ree nominal group 

techni que  s e s s i ons , as shown in Table 5 . 3 .  There w ere four t o  s i x  

par t i c i pan t s  i n  each sess i on .  The Malays and Chinese were in  separa t e  

ses s i on s . All  t h e  s es s i ons were conduc t ed by the aut h o r . 

Table  5 . 3 :  Number o f  brains torming and nominal group t echnique 
s e s s i ons for each e thn 1 c  group 

Brains t o rming 

Nominal group t e chni que 

5 . 2 . 2 . 2  Brains t orming 

Ha lays 

2 

1 

Chinese 

1 

2 

A b r i e f  i n t roduc t ion t o  brain s t o rming was given at  t he s ta r t  o f  the 

ses s i on and t he rules  explained t o  t hem . The subj e c t s  were  given the 

problem to work on , i . e .  "wha t new bakery snacks can you think o f? " .  

The s e s s i on was allowed t o  develop as s pon taneously as poss i ble  wi th 

minimal i n t errup t i on f rom the modera t o r . Each par t i c i pan t was 

encouraged to con t r i bu t e t he i r  i deas through eye con t a c t  and d i re c t  

ques t ioning where necessary . T o  avo i d  domina t i on o f  the s ess i on by 

some par t i c i pan t s , eye con tac t was avoi ded whenever necessary and 

i n t er rup t i ons made by p resen t ing a new que s t ion t o  t he group . �hen the 

par t i c i pan t s  ran ou t o f  i deas , sugges t i ons o f  produc t s ,  p roduc t 

ca tego r i es and p roduc t mod i f i ca t i ons  were made t o  fur th e r  s t i mula t e  

t hem and prevent t h e  s e s s i on from end ing b e fore they were exhaus ted  o f  

i d eas . Each s e s s i on las t e d  f rom 30-45 minu tes . 
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5 . 2 . 2 . 3  Nomi nal group techni que 

A t  the  s es s i on each par t i c i pant was supp l i ed wi t h  pen and a paper wi t h  

the ques t i on "what new bakery snacks can you t h i nk o f ? " wr i t ten on i t .  

Par t i c i pan t s  were given 5 - 1 0  minu tes to  wri t e d own t h e i r  i deas . 

Ind i v i dual e f fo r t  was encouraged al t hough ques t i ons per tai ning to  t h e  

problem were allowed . �hen everyone had exhaus t ed thei r  i deas , there  

was a round-robin collec t ion  o f  ideas . The  modera to r  asked each 

par t i c i pan t in  turn for one i dea and con t inued round the group un t i l  

all  t h e  i deas were exhaus t ed . 

�hen a l l  the i deas had been collec t ed , each i dea was d i s cussed i n  t urn , 

t o  clari fy and expand i t  and to s t imula t e  fur t her  ideas . 

5 . 2 . 3  Discuss ion o f  resul t s  

The t o tal number of d i f f e ren t produc t ideas obtained f rom each idea  

gener a t i on sess i on was recorded -jn Table  __ 5 .  4 .  To compare the two 
.. 

t echn iques , an Index o f  Qual i ty was devi sed s ince the t o tal  numbe r  o f  

i deas  may no t reflect  the usefulness o f  t h e  i d eas ob tained . As the  

purpose o f  t he sess ion was to produce new i deas , this  formed the bas i s  

o f  the  Index o f  Quali ty .  Each idea whi ch was unique t o  the Malays i an 

s i t ua t i on was given one poi n t , and ideas whi ch were comp l e tely new were  

given two  poi n t s . The sum o f  these poi n t s  formed t he Index o f  Qual i ty .  

The resul t s  o f  the calculat ion are shown i-n--Tabl e  �s-. 4 .  · --

�ble-5 . 4 :  Resul t s  o f  i dea genera t i on s e s s i ons 

Technique Number Index Index/Number 

Brains t orming 45 , 1 3 , 28 6 1 , 6 ,  32  1 . 36 ,  0 . 46 ,  1 . 14 

Nominal group 
t echnique 

2 6 ,  2 6 ,  24 2 1 ,  27 , 2 3  0 . 8 1 ,  1 . 00 ,  0 . 96 

�i t h  the excep t ion o f  one brains torming s e s s i o n ,  many novel i deas were 

ob tained f rom the consumers . 
�-

Fsom �abl e  5 ._ 4 , J t i s  clear that  nominal 

group t e chnique produced h ighly cons i s t e n t  resul t s ,  bo t h  in  t e rms o f  

qual i ty and q uan t i ty .  O n  the o ther hand , the  brains t orming resul t s  

Were errat i c ,  in  bo t h  number and t he Index o f  Quali ty . , .The maj o r  

I 
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reason for  the low i de a  ou tpu t in  one o f  the brains t o rm i ng sess i ons was 

t h a t  par t i c i pant s  had los t i n t eres t and had d i f f i cu l ty  in agreei ng to  a 

t ime f o r  mee t i ngs . Thi s  was e s pecially d i f fi cul t as the ses s i on f e l l  

o n  t h e  Mus l i m  mon t h  o f  Ramadan when t h e  Malays were fas t ing . 

The resul t s  i n  the above table re f lec t succ i nc t ly t he advan tages and 

d i s advan t ages of bo t h  m e t hods o f  idea genera t ion . The nominal group 

t echn i que i s  a reliable  and cons i s t e n t  method for obtaining produc t 

i deas . I t  i s  less  dependen t on the enthu s i asm and pred i s pos i t i on o f  

t he par t i c i pan t s  and on the atmosphere o f  the sess ion t han 
r---

brains t ormi ng . �i th brains t orming ,  the ou t come is  h i gh ly dependen t on 

t h e s e  above men t i oned fac t ors . Brains t o rming requi re s  more selec t i ve 

s creen i ng o f  par t i c i pan t s  t o  ensure that  they are keen , and more ski l l  

on t h e  par t  o f  t h e  moderat o r  to  crea t e  and mai n t a i n  a relaxed 

a tmosphe r e . 

Ideas were n o t  genera t ed a t  an even rate  dur i ng brains torming , 

res u l t ing i n  t oo many ideas a t  some s tages and " laps e s "  i n  o thers when 

the r e sponde n t s  had t emporar i ly run out of ideas . These lapses could 

res u l t i n  a prema ture end to the s e s s i on and success i s  dependen t on 

the modera t or ' s  exper i ence to encourage par t i c i pan ts to come up wi t h  

more ideas e i ther  through con t r i bu t i ng produc t i deas o r  produc t 

catego r i e s  relevan t t o  the  s tudy . The moderator mus t be  prepared t o  

par t i c i pa t e  when t he s e s s i on reaches a " low" . The t imes i n  whi ch t he 

lapse s  occurred depended on the dynamics  o f  the group . 

Unde r  t he experi men tal  cond i t i ons , brai ns torming was con s i dered a more 

produ c t i ve t echni que for genera t ing ideas than the nominal group 

techn i qu e . Brai n s torming was also  capable o f  produc ing more crea t i ve 

ideas , bu t nominal group t e chni que was more cons i s ten t .  The nominal 

group t echni que was a useful  t e chnique for par t i c i pan t s  who did n o t  

verba l i se wel l  as t hey were only requi red to  read f rom t he l i s ts t hey 

had p r e pared . There was l e s s  pressure to perform as each person was 

g i ven a turn  and t h i s  reduced compe t i t i on be tween par t i ci pan t s . One 

drawback o f  t h i s  me t hod was the l imi t ed t ime whi ch each par t i c i pan t had 

t o  t h i nk 

t ime a t  

a lone . 

by 

t h e  

Some 

hersel f .  Thi s  could 

s ta r t o f  t h e  s e s s i on 

par t i c i pan t s  f e l t 

over once they had w ri t t en down a 

be eas i ly rec t i f i ed by l eng theni ng the 

for  t h e  par t i c i pan t t o  t h i nk o f  ideas 

that  t he task o f  idea genera t i on was 

l i s t  o f  ideas and d i d  n o t  a t t emp t t o  
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think any mor e . Thi s  defea t ed the purpose o f  the round-rob i n  recording 

wh ich is mean t to s t imulate " h i tchhiking"  and fur ther i deas . 

Mos t o f  t h e  groups were fai rly homogeneous , i n  that  they interac t ed 

socially o r  through a common ac t ivi ty . However ,  in  one group where one 

of  the par t i ci pan t s  was an odd member , this  affec ted her per formance i n  

the brains t o rming ses s i on .  Al though research has found he t erogeneous 

groups to be  more e f fe c t ive t han homogeneous groups , the he terogeneous 

group under  i nves t iga t i on cons i s t ed o f  ind ividuals who were d i f feren t 

from one ano ther and d i d  not include j us t  one odd i nd i v i dual . Ano ther  

aspec t o f  brains torming,  combination and improvemen t worked 

par t i cularly wel l  in the sess ions . Par t i ci pan t s  were encouraged to  

improve or combine exis t ing ideas or products  to  form new i deas and 

many new i d eas were formed us i ng that me thod . 

5 . 3  SCREENING 

5 . 3 . 1  Use o f  consumers i n  t he screening process 

Apar t  from Cooper ( 1985 ) who l i s ted marke t research as one of the  

approaches to i n i t i al screen i ng ,  there i s  very l i t t l e  reference to the 

use o f  consumers i n  the s c reening proces s .  Cooper ( 1985 ) recommended a 

var i e t y  o f  marke t research techni ques , ranging from consumer panels and 

focus groups to perce p t ual and preference mapping for s creening o f  

produc t i d eas . 

In the i r  revi ew o f  mul t i vari a t e  approaches for product  concep t  

evalua t ion and genera t ion , Shocker and Srinivasan ( 19 7 9 )  proposed tha t 

each concept could be evalua t ed i n  terms o f  the share o f  preference i t  

would  receive from con s umers . Szybillo e t  al . ( 19 7 9 )  repo rted that  

adve r t i s i ng agenc ies used focus groups for preliminary evalua t i on o f  

produc t concepts , advert i s ing copy , and rough adver t i s ing . 
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5 . 3 . 2  Expe r i mental  me thod 

From the quan t i t a t i ve s creeni ng , s even product  i deas remained whi ch 

roughly f e l l  i n t o  3 c a t egori e s  - cakes , buns , pies and one ; p i z za . 

S i nc e  t he types o f  bakery produ c t s  purchased from bread and cake shops 

by the two e thni c  groups were found to  be d i f feren t , i t  was decided t o  

f ind ou t whi ch produc t categor i es they 

p rodu c t  c a t egory , t he produc t whi ch was 

preferred , 

preferred . 

and wi t h i n  each 

The p rodu c t  

c a t egor i es were ranked and produc t s  selec t ed from each ca tegory . There 

was a need t o  f ind ou t t he produc t cat egory which was mos t favoured by 

the  e thn i c  groups and t o  compare i t  wi th earlier  f ind i ngs . Seven Malay 

women and 1 3  Chinese women par t i c i pa t ed in  the screeni ng sess ion . 

The women were asked t o  rank the produc t ca tegori es from 1 ,  the mos t 

p r e f erred , t o  

t he p roduc t 

4 ,  the  leas t pre ferred . 

i deas they preferred i n  

They were also requi red to t i ck 

each produc t category . The 

i nd i vi dual ranks were  averaged ( us ing means ) for the product  category . 

The resu l t s  are tabula t ed in  Table  5 . 5 .  

Tabl e  5 . 5 :  Resul ts  o f  consumer screen ing o f  produc t ideas 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - -- --------

Cake 
Buns 
P i e s  
P i zza  

Mean Preference Rank For  Each Product  Ca tegory 
( low rank for  preferred produc t s )  

Rank Mean 
Mal ay 
2 . 1  
2 . 6  
2 . 9  
2 . 4  

Score 
Ch inese 

3 . 0  
3 . 2  
1 . 3  
2 . 5  

Number  O f  Par t i c i pan t s  Preferring The Produc t In Each 
Product Ca t egory 

Prod u c t c a tegory 
Number preferring ¥roduct  

Prod u c t  i dea Mal ay Chinese o tal 

Cake Carro t cake 2 4 6 
Spice  cake 5 9 14  

Buns Ho t cross bun 2 3 5 
Chee s e  bun 5 10  15  

P i e s  Macaroni and mea t 4 6 1 0  
Vege table  w i t h  

5 8 mushroom gravy 3 
Vege t a r i an 2 2 
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The Chi nese had a s trong preference for pies  ( mean rank o f  1 . 3  whi ch 

mean t that  mos t par t i ci pan t s  gave i t  a rank o f  1 ) . I t  was the i r  mos t 

pre ferred produc t category . The preference of  the Malays was less  

clear cut . All  t he produc t categories had very s imilar mean ranks , 

ind i ca t ing no s t rong preference for any par t i cu lar produc t category . 

However ,  the i r  preferences wi thin the produc t categories  were s imi lar 

to those of the Chi nes e .  I t  appeared that the product category mos t 

appro p r i a t e  for  both  e thnic  groups was a p i e  produc t .  There was a 

sligh t  preference for a macaroni and minced mea t pie . Thi s  preference , 

toge ther wi t h  t h e  high u t i l i ty o f  that  produc t ( 602 ) from quan t i t a t ive 

screening were t he reasons why this  produc t was chos en for fur ther 

devel opmen t .  

5 . 4  CONCLUSIONS 

The success of i dea gene ra t i on wi th consumers was shown to  be dependen t 

on the  type o f  t e chnique used . Although brains torming and the nominal 

group t echni que were useful in genera t ing ideas , bo t h  techniques had 

the i r  advan tages and d i sadvan t ages . Brains torming was very dependan t 

on the  a t t i tude o f  t h e  par t i ci pan t s , whi le nominal group techni que 

showed cons i s t en t  resul t s ,  even under  d i f feren t cond i t i ons . For bo t h  

techni ques , there was a good cross fer t i l i zat ion of ideas but  

comp l e t ely novel  produc t ideas were not  sugges t ed . The consumers were 

very good at combining and improving ideas , par t i cularly at combining 

local p roduc t s  w i th wes tern produc ts  to  form new conce p t s . They were 

no t really capable of  prov i d i ng comple tely new produc t i deas ou t s i d e  

thei r  own exper i ence . Thus far , comple tely new produc t s  generally come 

from t echnologi cal i nnova t i ons and not from consumers . Since an 

effec t i ve p roduc t developmen t programme needs a s pec t rum of  " new" 

produc t s  f rom very innova t ive i deas to produc t mod i f i ca t ions , i dea 

genera t ion us i ng consumers could appear to have i ts place in produ c t  

developmen t .  Idea genera t ion wi th consumers could b e  used success fu l ly 

for the l e s s  novel new produc t ideas , par t i cularly produc t 

improvemen t s , line  ex t ens ions , adap t a t ion o f  " foods and d is hes prepared 

at home " and con t inuous i nnova t ion in a d i re c t i on recogn i sed by the 

consumer .  
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The s creeni ng t e chn i que used was success fu l  i n  highligh t ing d i ff e rences 

be tween the  t wo e thni c  groups . It conf i rmed t he ear l i e r  f i nd ings f rom 

the consumer survey whi ch ind i ca ted that  Malays and Chinese preferred 

d i f feren t types of bakery snacks . However ,  the resu l t s  f rom t he survey 

and the s creen i ng process were n o t  d i rec t ly comparable . 

The Malays were no t unanimous i n  thei r  pre ference for produc t 

catego r i e s , unl i ke the  Chinese  who showed a d i s t in c t  preference for  

pies . However , pre f e rence o f  the two groups f o r  the  d i ff eren t produc t s  

w i t h i n  t h e  c a t egor i es s imi lar . Consensus amongs t t h e  Chi nese i n  

selec t ing the  produ c t  catego r i es was h igh , the Malays were less  

unan imous . Thi s  can par t ly be at t r i bu t ed to  the  small  g roup o f  

consumers ( 7  Malays ) u s e d  i n  the s creen i ng ,  s o  d i f ferences in  o p i n i on 

was exagger a t ed . A larger group o f  consumers  would p robably have 

provi ded a be t te r  i nd i ca t ion of preference . The produc t ca t egori es 

chosen by the Chi nese  were  cons i s tent wi th the MDS preference resul t s  

where  t h e  savoury , foreign , non-bread reg i on was preferred . P i es 

f i t ted  i n t o  t h i s  region  o f  preference , followed by pi zza . The produc t 

ca tegory leas t p r ef erred was a f i l l ed bun whi ch could  be swee t o r  

savoury , bu t d e f i n i tely  a local bread produc t .  The produc t cat ego r i es 

chosen by t he Malays d i d  no t f i t  i n t o  the preference data  t hey had 

ear l i e r  genera t ed for  MDS . Aga i n , t h i s  could be due t o  the sma l l  

numbe r  o f  Malays ( 7 )  as  compared t o  t he Chi nese ( 1 3 ) . I t  i s  thus 

recommended tha t s creeni ng be carried out  wi th  groups o f  at leas t 15  

consumers . 



1 15 

CHAPTER 6 

FORMULATION AND PRODUCT DESIGN 

6 . 1  INTRODUCTION 

From t he o riginal s even produc t concep t s ,  a macaroni and m i nced mea t  

pie was s e lec ted for further developmen t .  Bo th the survey and MDS 

resu l t s  i nd i ca t ed that  the sensory prope r t ies were a very i mpo r ta n t  

aspec t o f  a bakery snack . Thus , s ensory evalua t i on was a n  i mpo r tan t 

par t o f  t he formula t i on work as the s ensory prope r t ies were cruc i al t o  

produc t acce p t ance . As the p roduc t was t arge ted towards two e thni c  

groups ( Malays and Chinese ) cul tural d i f ferences had to be cons i dered . 

The p i e  had to be " halal " .  Thi s  mean t that  the mea t had t o  be 

s laugh t ered according to  Musl i m  r i tes  and no tallow could be used i n  

the pas t ry .  Op t im i s a t ion o f  t he product  formula t i on f o r  bo t h  e th n i c  

groups was no t poss ible  dur i ng t h e  formulat ion s tage . Even 

represen t a t i on of the two groups was no t avai lable for the work carr ied  

ou t i n  New Zealand . A pseudo-consumer panel  o f  one Malay and  n i ne 

Chinese s tuden ts  was used to evalua t e  t he p i e .  The panel used a 

pro f i le method o f  s ensory evalua t i on scor ing each a t t r i bu t e  on a 

s t ra i gh t  l ine i n t ens i ty scale . Dur i ng the op t im i s a t i on s tage , 

emp i r i ca l  equa t i ons were devel oped rela t i ng acceptab i l i ty and the 

pro f i le a t t r i bu t e s  of the produc t s  wi t h  the raw ma terial  compos i t i on . 

6 . 2  USE OF SENSORY EVALUATION IN PRODUCT DEVELOPMENT 

Consumer evalua t i on of the quali ty of any f ood product i s  based mainly 

on i t s s ensory proper t i es ( Cooper , 198 1 ) . Thus , the sensory prope r t i es 

o f  a food are i mpor t an t , i f  no t crucial , t o  i ts accep tance . 

The vi t a l  role  whi ch sensory evalua t ion plays in  produc t devel opmen t 

has long been recognised ( Dixon , 

Civ i l le ,  1 9 7 8 ; E rhard t ,  1978 ; 

1970 ; E l l i s , 1970 ; Blai r ,  1978 ; 

Ins t i t u t e  o f  Food Technol og i s t s ,  1 98 1 ;  

Rad t ke and Rodr i guez , 1 9 8 1 ) .  In fac t , B lai r ( 19 7 8 )  s ugge s t e d  tha t 

sensory evaluat i on represen t s  the f i rs t  oppo r tuni ty  t h e  p roduc t 

developer has for  feedback on h i s  or  her p roduc t .  Sensory evaluat ion 
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include : 

* i d en t i f i ca t i on o f  produc t a t t r i bu t es whi ch are impor tan t  

and t he i r  i n f luence on overall accep tab i l i ty and/or 

purcha s e  i n t en t  ( Blai r ,  1 978 ; Hoskowi t z , 1984) . 

* op t i m i s ing a produ c t  formula t i on in combinat ion wi �h  

sys tema t i c  experimen tal des ign ( Blai r ,  1978 ; Hoskowi t z  and 

Rabino , 1 9 83 ) . 

* ma t ch ing  the  produc t  concept  to a s t andard/di fferen t i a t i ng 

the  p roduc t pro to type f rom a compe t i t ive produc t/  

compa r i ng a laboratory produc t pro to type wi th a factory 

t r i al ( Blai r ,  1 9 7 8 ; Pangborn , 1 980 ; I ns t i tute of  

Food T e chnologi s t s ,  1 98 1 ) . 

* develo p i ng a da tabase o f  s ensory evaluat ion data . Blai r 

( 19 7 8 ) i d en t i f i ed two uses for such a database - be t t er 

evalua t i on o f  current product  da t a  by comparison wi th 

norma t ive d a t a ,  and be t ter  pred i c t ive capabi l i ty in 

consumer  t e s t ing w i th the passage of t ime and experien c e . 

Pearce ( 1980 ) emphasised the i mpor tance o f  developing and 

main t a i n i ng a da tabase o f  compe t i t i ve produ c t s  as wel l ,  

s ince t h i s  may i nd i ca t e  t rends i n  the marke t place . H e  also 

no ted t h a t  p rodu c t  accep tance could change wi th t ime , and 

the h i s t o r i cal d a t a  from the da tabase would aid in the 

evalua t i on o f  produc t performance . 

* evalua t i on o f  s torage t rial da t a .  The es t ima t i on of  

produc t shel f l i fe is  the respons i b i l i ty o f  a product 

developmen t s c i en t i s t  and is  an impor t an t  par t of produc t  

developmen t ( Labuza , 1 9 7 9 ; Labuza and Schmidl , 1985 ) . 
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These  

The s ensory evaluat i on me t hods for  each o f  the above func t i ons vary 

according to the task . In 1 981 , the Ins t i tute  of  Food Techno logi s t s  

class i f i ed the types o f  sensory evalua t ion me thods for d i f feren t 

appl i ca t ions , includi ng new produc t developmen t ( see Table 6 . 1 ) . 



Tab l e  6 . 1 :  Recommended sensory tes t me thods for s pe c i f i c  types o f  
app l i cat ions 

Type of appl i ca t ion 

New produc t developmen t 

P roduc t ma tching 

Produc t improvemen t 

Process change 

Cos t reduc t i on and /or selec t ion o f  
a new source o f  sup p ly 

Qua l i ty con t rol 

S t orage s ta b i l i ty 

Produc t grad ing or ra t i ng 

Consumer acceptance and / o r  opinions 

Consumer preference 

Panel i s t  select ion and t ra i n i ng 

Co rrela t i on o f  sensory wi t h  chem i cal 
and phys i cal measureme n t s  

Ap p roQr i a t e  t es t  m e t hods 
( re f e r  to  key below) 

1 , 2 , 3 , 4 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

1 , 2 , 3 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

1 , 2 , 3 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

1 , 2 , 3 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

1 , 2 , 3 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

1 , 2 , 3 , 5 , 8 , 9 , 10 , 1 1  

1 , 2 , 3 , 4 , 5 , 8 , 9 , 10 , 1 1 , 1 2 , 1 3 

8 

1 2 , 1 3 

1 , 4 , 1 2 

1 , 2 , 3 , 4 , 5 , 6 , 7 , 8  

5 , 8 , 9 , 10 , 1 1 

KEY 

1 
2 
3 
4 
5 
6 
7 
8 

Pai red compari son ( o r  pai red preference ) 
Duo- t r io  
Triangle 
Ranking 
Ra t i ng d i f ference/s calar d i f ference f rom con trol 
Thresnold 
D i l u t i on 
A t t r i by t e  rat ing ( c� t egory scal ing ; and rat io scal i ng or  

magn 1 tude es t 1 ma t 1 on 
9 

1 0  
1 1  
1 2  
1 3  

F lavour pro f i le analys i s  
Tex ture pro f i le analys i s  
Quan t i t a t ive des c r i Q t i ve analys i s  
Hedon i c  {verbal or  racial ) scale rat ing 
Food a c t 1on scale rat i ng 

Source : Ins t i tute of  Food Technologi s t s ,  1 9 8 1  

The sensory tes t s  wer e  divided i n t o  two maj or c lass i f i ca t i ons 

analy t i cal and a f fec t i ve 

labora t o ry evalua t i on o f  

tes ts . Analy t i cal 

p roduc ts  i n  t erms 

tes t s  

o f  

are used 

d i f ferences 

1 1 7  

f o r  

o r  

s imi lari t i es and f o r  i den t i f i ca t i on and quan t i f icat ion o f  s ensory 

charac t e ri s t i cs . There are two maj or types of analy t i cal t e s t s  -

d i s cr i m i na t i ve and des c r i p t i ve . Bo th  employ experienced and / o r  t ra ined 

paneli s t s . Af fec t ive t e s t s  are used to evalua t e  preference and/ o r  

acce p t ance o f  p roduc t s .  Generally , a large number o f  un t rained 

pane l i s t s  s elec t ed t o  represen t targe t popula t ions are used . 
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I n  produc t developmen t ,  i t  i s  the consumer paneli s ts who are i mpor tan t  

i n  d e termining accep t ab i l i ty ,  and where t rained pane l i s t s  are used , 

the i r  d a t a  should be l i nked t o  consumer da t a .  

6 . 2 . 1  U s e  o f  panel s  in  sensory evalua t i on 

Trad i t i onally , there have been two approaches to senso ry evalua t i on . 

One approach i s  based on exper t s  who t end to work wi t h  descr i p t ive 

analy s i s . The o ther approach i s  based on marke t research prac t i t i oners 

who work w i t h  consumers . The lat t e r  relies on broadly based panel s  o f  

inexper t  consumers for evalua t ing t h e  accep tance o f  foods and f o r  

diagno s i ng pos s i ble product  improvement  ( Moskowi t z ,  1 9 85 ) . 

Exper t  o r  laboratory panels are carefully selec t ed ,  h i gh ly trained and 

hyper cr i t i cal when compared to the average consumer ( Amer i ne e t  al . ,  

1965 ) . The s e  panels normally cons i s t  o f  5-10 people whi le consumer 

panel s  are chosen to represent t h e  poten t i al marke t f o r  the produc t 

(Ander s on , 1 9 8 1 ) .  A consumer panel w i l l  normally cons i s t  o f  100-200 

people  wi t h  no s pe c i a l  t raining o r  knowledge o f  the produc t being 

tes t e d . Sensory evalua t i on wi th expe r t /laboratory panels  i s  car r i ed 

ou t i n  a con t rolled envi ronment ( Moskowi t z  and Chand ler , 1 9 7 9 ) . 

Consumer t e s t s  can be car r i ed ou t as  cen t ral locat i on t es t s , marke t 

place t es t s ,  and the home use tes t s  ( Ga t chal i an , 1 98 1 ) . Only cen t ral 

loca t i on t e s t s  are conducted  under con t rolled cond i t i ons . Marke t place 

and home use  t es t s are conduc t ed unde r  uncon t ro lled cond i t i ons . Exper t  

or labora t o ry pane l i s t s  generally use an analy ti cal approach for 

sensory evalua t i on whereas a f fec t ive tes t s  are used by consumer panels 

to  evalua t e  pre f erences and/or  accep tance o f  produc t s  ( Ins t i t u t e  o f  

Food T e chnolog i s t s ,  1 98 1 ) .  

Al though t he d i f f erence in  hedon i cs be tween expert  and consumer panels 

have been subj e c t ed t o  s ome inves t iga t i on ,  t he l i nk be tween expe r t  and 

consumer evalua t ion o f  s ensory a t t r i butes  is less wel l  unders tood 

(Carde l l o  e t  a l . ,  1 98 2 ) . Trad i t i onally , analy t i cal t e chni ques have 

been used by expe r t s  al though i t  i s  no t known how represen t a t i ve t hey 

are o f  c onsumer percep t i ons . 
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6 . 2 . 2  B r i dgi ng the gap be tween "exper t "  and consumer panel s  

The impo r t an t  task in  produ c t  developmen t is  to biidge t h e  findings o f  

analy t i cal labora t o ry panels and consumer panels . There have been many 

approaches to t h i s  problem but  three mai n  me t hods have developed . One 

is the use of laboratory panels  represen t ing consumers and the second 

is the use o f  analy t i cal t echni ques wi th consumers ( par t i cularly 

pro f i l ing ) . In the third me thod , the consumer preference ra t ings are 

correla t�d wi t h  exper t panel  ra t i ngs . 

In the f i rs t  me thod , a compromise be tween an expe r t  panel and a 

consumer panel have been used . This  was known as a labora tory type 

panel  ( M i l ler et al . ,  1955 ) , experienced labora tory j udges ( De thmers , 

1968 ) ,  employee panel  ( H i rs h , 1975 ) , and more recen t ly in-house 

pre ference  panel s  (Radtke and Rodriguez , 198 1 ) . The panels usually 

cons i s t ed of company employee s , who have experience i n  tas t ing 

produc t s , bu t no t necessari ly the produc t being t e s t ed .  The purpose o f  

these panels was t o  l i nk t h e  preference of  the laboratory- type panels  

wi t h  consumer panels to  enable pred i c t ion o f  consumer res ponse . In  

gene ra l , consumers agreed w i t h  laborat ory type  panel  f indings in  

d i re c t i on bu t no t i n  the magn i t ude of  d i fference . The i n-house panels 

tended to  be more cri t i cal ( Mi l ler e t  al . ,  1955 ; De thmers , 1968 ; 

Rad tke and Rodr i guez ,  1 9 8 1 ) . Rad tke and Rodr i guez ( 19 8 1 ) recommended 

tha t laboratory type pan e l  f ind ings should be con f i rmed by marke t 

research to provide the degree o f  consumer acce p t ance . 

In the 

pane l s , 

senso ry 

1983 ) ,  

second me thod 

consumers have 

analys i s  (Tan 

MDS ( Schi f fman , 

t o  

used 

and 

1 9 8 1 ; 

bri dge the gap be tween exp e r t  and consumer 

analy t i cal techni ques such as descri p t i ve 

P i ggo t t , 1983 ) ,  flavour prof i ling (Dobbs , 

Cardello et  al . ,  1 98 2 ;  Chauhan e t  al . '  

1983 ; ) ,  and the  texture p ro f i le technique ( Szczesn i ak e t  a l . ,  1 9 75 ) . 

Dobbs ( 1983 ) , i n  h i s  work wi t h  non-alcohol i c  beverage s , poin ted ou t 

tha t " expe r t s "  are sens i t ive to small changes in  produc t bu t do n o t  

have a clear , unambiguous t e rm i nology t o  communi ca t e  those percep t ions 

e f f e c t i vely . Consumers know what  they l i ke bu t of ten do no t have the 

words to  say why . He f e l t that  consumer-orien t ed flavour pro f i li ng 

could bridge the gap be tween developmen t chemis t and full s cale  

consumer research . The e x t e rnal assessors were i ndependen t ,  and 

therefore were unbias ed . 
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The u s e  of  consumers i n  quan t i t a t ive techni ques does no t d i ffer very 

much f rom the use o f  exper t  pane l is ts . The consumer becomes " trained " 

and " experi enced " ,  wi th repeat ed evalua t i ons ( as do the exper t s ) . This  

is  no t a problem if  these  panel s  are crea ted and used for  a speci f i c  

t as k  only . Moskowi tz  ( unda ted ) recogn i sed t h i s  problem and propos ed 

the u s e  o f  " exper t i sed " consumers to guide produc t de�e lopmen t .  These 

panel i s ts represen ted consumers who used the produc t ,  bu t were trained 

i n  t h e  use of  terms and s cales . Par t i c i pa ton was for a rela t i vely 

ext ended period o f  t ime ( 1-2  mon ths ) and for 8-12 sessions . Apart f rom 

pro f i l i ng exi s t i ng and compe t i t ive produc ts , these pane li s ts could also 

scale new p ro t o types . 

The u s e  o f  hedonics and " ideal s "  was a s i gn i f i can t s tep in  the e f f o r t  

t o  l ink consumer and exper t  paneli s ts a s  those ra t ings could b e  

d i r e c t ly rel a t ed to  the a t t r i bu t e  ra t i ngs ( Moskowi t z ,  198 1 ; Moskowi t z  

and Rabino , 1983 ; Moskowi t z , 1984 ; Moskowi t z  e t  al . ,  1985 ) .  

Consumer s  were t rained in  the task  o f  s caling and using these s cales to  

r a t e  bo t h  produc t a t t r i bu t es , hedon i cs and " i deals " (Moskowi t z  e t  a l . ,  

1 9 7 7 ; Moskowi t z  and Rabino , 1983 ) . " Ideals " cons i s t  o f  where the 

pane l i s t  t h i nk the produ c t  should be i n  terms o f  each a t t r i bu t e  being 

ra t e d . Szczes n i ak e t  a l . ,  1975 , used an " ideal produc t "  in t he 

consumer texture  pro f i l e  and no ted that i t  provided a use ful targe t for  

produ c t  formula t i on and i mp rovement  work . The formulat i on o f  a produc t 

could be op t im i sed accord i ng to  " ideal" rat ings ( Szczesniak et  a l . ,  

1 97 5 ; Moskowi t z  e t  al . ,  1 9 7 7 ; V i l l i ams , 1983 ; Beaus i re and Earle , 1986 ) .  

Vhe r e  t here are d i f f i cul t i e s  in  ge t t ing consumers to  define a t t ribu t es , 

MDS c an be used . Vi th MDS , i t  i s  the consumers ' rather than the 

expe r t s ' assessmen t of  s i mi lari t i es that is  useful in generat ing a 

s t imulus space relevant t o  t hem . Chauhan e t  al . ( 1983 )  found· tha t 

un t r a i ned pane l i s ts could prov i de meaningful MDS results  and Cardello 

et  a l . ( 19 8 2 )  found no d i fferences be tween t rained texture pro f i l e  

pane l i s t s and naive consumers in  a s i mi lari t i es scaling task .  

The las t me thod o f  bridging the gap be tween exper t  pane l i s ts  and 

consumers cons i s ts of correlat ing consumer 

panel r a t i ngs . In this  me thod , bo th types of  

trad i t i onal func t i ons , the only d i fference 

preferences wi th  exper t  

panels main t ain the i r  

i s  i n  the me thodology 



1 2 1  

l i nk i ng the resul ts o f  the two panels . Kramer ( 19 7 3 )  found a mul t i ple  

correla t i on coe f fi cien t o f  0 . 804 be tween consumer p reference and f i ve 

exper t  panel  parame ters . Sa ther e t  al . ( 1963 ) ind i cated that  t o t al 

scores for d ry whole mi lk f rom t rained panels could be used as a bas i s  

for a s coring sys tem whi ch would pred i c t  consumer preference scores . 

On the o ther  hand , Sa ther e t  al . ( 1965 ) concluded that  none o f  the 

t rained pan e l  scores was h ighly correla t ed wi t h  preference s cores for 

s teri le m i lk concen trates . However ,  they only used s ingle correlat ions 

o f  a t t ributes  wi th preference s cores and mul t i ple regress i on t echni ques 

could have i mproved the correla t ion coe f f i c i en t s . Moskowi t z  ( 1985 ) 

inves t iga t ed the correl a t i on o f  exper t  a t tribu t e  rat ings wi t h  consumer 

acceptance
.fo r  chocola t e  and concluded that us ing one a t t r i bu te alone 

does no t gen e ra t e  the bes t pred i c ti ve sys tem . He ob tained an r-square 

of  0 . 95 by us i ng bo th l inear and quadra t i c  terms to pred i c t  consumer 

accep tance . Moskowi t z  ( 1985 ) no t ed tha t once the l i nk be tween the 

exper t s  and t he consumers is  es tab l ished , the exper ts can poi n t  the way 

towards p ro f i les that correl a t e  mos t highly wi th consumer accep t ance . 

For the purpose of  produc t developmen t ,  consumer panels us i ng at t r i b u t e  

pro f i les wi t h  " ideal s " showed t h e  grea tes t promise . W i th the u s e  o f  

" ideal produ c t  pro f i les " , the  produc t developer has a f i xed targe t to  

achi eve . The  consumers have i nput  on  the  sensory proper t i es o f  the 

produc t through the use o f  ideals and also the ra t i ng o f  a t t ri bu t es . 

As Moskowi t z  ( 1983 ) po i n t ed out , opt i m isat ion of  the formulat ion for 

two targe t groups is  pos s i b le wi th this me thod . There are , however , 

some drawbacks . Recru i tmen t o f  consumers for such tasks is  o f ten  

d i f f i cul t and if  the  developmen t work is  carried ou t over a period of  

t ime , arrangi ng sessions for  the pane l i s t s  i s  also a t ed i ous t ask . 

Thi s  i s  less  o f  a problem wi th in-house "exper t "  or " labora tory " 

paneli s t s . I n  this  proj ec t ,  a consumer panel used analy t i ca l  

techni ques during the formu la t i on s tage . 
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6 . 3  USE O F  SCALES IN SENSORY EVALUATI ON 

Cooper ( 198 1 )  revi ewed t he three maj or types o f  scales used in  sensory 

evalua t i on :  ca tegory , semi -s t ruc tured l inear and ra t io s cales . 

Ca t egory scal ing me thods have long been used as one o f  the maj o r  

me t hods  i n  the s ensory evalua t i on o f  food acceptabli ty i n  t h e  f o rm o f  

the 9 - po i n t  hedon i c  s ca l e  ( Pe ryam and Pilgr i m ,  1 957 ; Par i zek e t  al . ,  

198 1 ; Pearce e t  a l . ,  1986 ; Umoh and Fi elds , 1981 ; Vi ckers , 1 98 3 ) . 

Ca t egory s cales have f ound widespread usage because o f  the i r  divers i ty 

and ease o f  use , and because they are concep tua l ly s i mple for bo t h  the 

exp e r imen t e r  and t h e  pane l i s t  ( Cooper , 1981 ) .  

The s emi -s t ruc tured l ine  s cale cons i s t s  o f  a l i n e  scale o f  a speci f i c  

leng t h , wi th marker s  hal f  a n  inch from each end , and a verbal ancho r  a t  

each end . These s cales  have become popular i n  the s ensory evalua t i on 

of non- food p rodu c t s  ( Lawl e s s  and Malone , 1 986 ) .  From observa t i on ,  i t  

appears that  l i ne s cales  are very widely used in  the food i ndus t ry .  

Magn i t ude  e s t ima t i on , o r i g i na t ed by S t evens ( 1960) , has been wi d e ly 

used by psycholog i s t s  and grew in populari ty i n  food research and 

p roduc t  development  ( McDan i e l  and Sawyer , 198 1 ) . However ,  in the 

Uni t ed  S t a t es o f  Ame r i ca , i t s use appears t o  have decreased . The maj o r  

advan t age o f  magn i tude e s t i ma t i on i s  that  the s cale is  b e l i eved t o  have 

ra t i o  prope r t i e s . 

The r e la t i ve mer i t s  o f  each o f  the above three s ca l i ng t echni ques for  

s ensory evalua t i on are  p resen ted in  Table 6 . 2 .  Each of  the  t echniques 

have advan t ages and d i sadvan tages bu t there have been f ew sys tema t i c 

s t ud i e s  compar i ng these  s c a l i ng t echn iques . 
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Tabl e  6 . 2 :  Advan t ages and d i sadvan tages of category , l i ne and 
ra t i o  scales 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CATEGORY SCALES 

Advan tages 
* panel 1 s t s  f i nd the scale s i mple and easy 
* panel i s t s  can use  them wi th a m i n i mum oi 
* ca t egor¥ scale values can be eas i ly used 

s t a t 1 s t 1 cal analyses . 

t o  use . 
t raining . 
i n  a hos t  o f  

Disadvan tages 
* ca t egory scales  p resuppose equal i n t erval proper t ies , but t hey 

may no t be l i near . 
* p�nel i s t s  sh¥ away from using the ends o f  the scale , and thus 

b 1 as the ra t 1 ngs . 
* there i s  a t end ency for pane l i s t s  to assign the s t imul i  t o  

c a t egor i es such t hat  all  catego r i es are used equally . 
* some pane l i s t s  prefer to  clus ter  the i r  ra t i ngs in  the m i d d le o f  

the  range � whereas o thers prefer to use the upper par t  o f  the 
s cale , ana s t i l l  o thers use the lower par t . 

LINE SCALING 

Advan tages 
* pane l 1 s t s  have greater  f reedom as t hey are no t res t r i c ted  i n  

t he i r  ra t i ngs to  spec i f i c  ca t egories  only . 
* panel i s t s  f 1 nd the  method concep tually easy to grasp . 
* there i s  less  suscep t i b i l i ty to  number pref erences whi ch i s  a 

problem wi t h  magn i tude es t ima t i on .  
* regarded as an 1 n terval scale , t hus parame t r i c  s tat i s t i cs can 

be used . 

Di sadvan tages 
* the bound a r i e s  o f  t h e  scale cause " end e f fec ts " . 
* d i f ferent pane l i s t s may use d i f feren t por t i ons of  the scale . 

MAGNITUDE ESTIMATION 

Advan tages 
* the data p roduced from magni tude es t ima t i on f i t s wel l  i n t o  

known s ta t i s t i ca l  model s , and s ta t i s t i cal analys i s  can b e  
carr i ed ou t wi th much grea ter  con f i dence than o n  ca t egory 
s cal i ng da t a .  

D i sadvan tages 
* i t  is a d i f f i cu l t  task for pane l i s t s , requ i r i ng memory o f  the 

s ensory i n t ens i ty of  an a t t r i bu t e  in  the previ ous sample . 
* pane l i s t s  have a tendency to  use a preferred s e t  of numbers . 

1 2 3  

Cooper ( 198 1 )  no t ed t h a t  few workers had s tudied the  compara t ive 

e f fec t i vene s s  of s ensory s cal i ng me thods . S ince then , there  have been 

s everal s tud i es comparing sens i t i vi ty ,  reliabi l i ty and ease of use o f  

category s cales , l ine s cales and magn i tude es t imat ion . 

G i ovanni and Pangborn ( 1 983)  compared graph i c  scales ( l i n e  s cales ) and 

magni tude e s t i ma t i on for the measuremen t of  tas t e  i n t ens i ty and degree 

of l i k i ng o f  beve rages . They concluded that  bo th graph i c  s ca l i ng and 

magn i t ude e s t i ma t i on were rel i able , useful procedures whi ch should be 

selec t ed and u s ed carefully depend i ng on the obj ective  o f  a par t i cular 

exper i men t . 
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For sens i t iv i t y ,  Shand e t  al . ( 1985 ) found t h a t  category scaling was 

the mos t s ens i t ive and l ine s caling , the leas t sens i tive in d e t e c t ing 

d i ff erences i n  mea t  a t t ri bu tes . Magn i tude es t ima t i on was as s ens i t ive 

as ca t egory s c a l i ng for  mos t t rea tmen t d i f ferences . Thi s  was in 

con t ras t wi t h  the previous f i nd i ngs by Raf fensperger et  al . ,  1956 ; 

Bat en 1 945 ; Coop er ,  1 98 1 ;  McDaniel  and Sawyer ,  1981 ; G iovanni and 

Pangborn , 1983 . Raf f ensperger et al . ( 1956 )  s cored the t enderness o f  

beef cu t s  f rom d i f feren t grades using a n i ne po i n t  ca tegory scale and a 

mod i f i ed line  s cale  ( n i ne d i v i s ions were marked ) and ob tained s im i lar 

resul t s  us i ng each me thod . Ba t en ( 1946 ) repo r t ed tha t the line scali ng 

techni que resu l t ed i n  larger t-values than the category technique . I n  

add i t ion , G i ovanni and Pangborn ( 1983 ) obtai ned larger t rea tmen t 

F-values for  t h e  l i ne s caling technique than by magni tude es t ima t i on . 

Cooper ( 198 1 ) ,  t oo ,  f ound l i ne scaling to  be  more sens i t ive than 

magn i tude es t ima t i on .  

HcDan i e l  and Sawyer ( 198 1 )  compared magn i tude e s t i ma t ion wi th cat egory 

scaling and con cluded that  there was li t t le d i f ference in  · the j udges ' 

abil i ty t o  use  e i ther  me t hod . There were , howeve r ,  large d i fferences 

in  other variables � The use o f  magn i tude es t i ma t ion resul t ed i n  far 

more pane li s t-sample i nt e rac t ion , whi l e  use of the category s cale I 

resul t ed i n  more  pane l i s t and repli cat ion variab i l i ty . In s tudy o f  New 

Zealand comme r c i a l  whole  m i lk powders , Cooper ( 1981 ) compared ca t egory , 

line and magn i tude  es t i ma t i on scales using a number o f  cri teria .  She 

found tha t the magni tude es t ima t ion s cale was the leas t effect i ve 

sensory s cal e .  The c a t egory scale was easy to use and appeared 

sens i t i ve to changes in the samples , and very l i t tle ' lack-of- f i t '  

occurred . I n  a s tudy o f  rat i ng s cales for the evalua t i on o f  non- food 

produc t s , Lawless and Malone ( 1 986)  found that resul ts indi cated that  

. cat egory s cali ng had a sens i t ivi ty advant age over l inear scales , and 

; that magn i tude e s t i ma t i on was inferior to l i near scales . To t e s t 

reliab i l i ty ,  some au thors compared the d i f ferent s ensory scales by 

kcompari ng the values f rom one scale agai ns t ano ther . Cooper ( 198 1 )  

� found s i gn i f i can t l i near relat ionships be tween cat egory and l i near 

scales for phys i cal a t t ri bu tes of  m i lk powder , but the s cales 

�orrela t ed less closely wi th magn i tude e s t ima t ion . L inear 

.
rela t i onships  were no t apparen t in more complex flavour and aroma 

:a t t ri bu tes . 
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From t h e  un t rained panel is t s '  viewpoi n t , ease o f  u s e  i s  a vi t a l  

cri t e r i on .  I f  a pane li s t  i s  no t comfor t able wi th t h e  task o f  s cal i ng ,  

s ensory performance may be a f fected ( Shand e t  al . ,  1985 ) .  Bo t h  Lawless 

and Malone ( 1986 ) and Cooper ( 1 98 1 )  repo r t ed that  the l ine s cale was 

the eas i es t for pane l i s ts to comprehend and use , closely followed by 

category s cales , whi le magn i tude es t i ma t i on was the mos t d i f f i cul t for  

pane l i s t s  t o  use . Shand et  al . ( 1 985 ) no t ed , however ,  that  panel i s ts 

pre ferred ca tegory s ca l ing over both  l i ne s cal ing and magn i tude 

es t ima t i on .  Line scal i ng was rated i n t e rmed i a t e  i n  preference . 

I t  appeared tha t l i ne scales were sens i t ive , reliable and easy to  use . 

In add i t i on ,  l i ne s cales have been used success fully for  produc t 

developmen t a t  Mass ey Uni vers i ty .  For these r easons , l i ne s ca l i ng was 

chosen for the p roduc t  formulat ion work . 

6 . 4  CROSS-CULTURAL SENSORY PERCEPTION 

Few s tud i e s  have been made on the acce p t ab i l i t y  and s ensory perce p t i on 

of  foods by d i f f e ren t cul tural groups .  Moskowi t z  e t  a l . ( 1975 ) 

repor t ed on a popula t i on o f  Indian labourers who showed high preference 

for sour and bi t ter  tas tes , a l though the j udgemen ts of t as t e  i n t ens i ty 

and pleasan tness o f  sweet  and salty  s t i mu l i  were i n  accord wi t h  

European popula t i on es t i ma tes . These worke r s  proposed that  d i e tary 

h i s t ory may a l t e r  pre ferences for s imple  tas t e  s t imul i  wi thou t 

affec t i ng the gus t a t o ry sys t em .  I n  a food sys tem , however ,  Reber e t  

al . ( 1983 ) found that  A f r i can pane l i s t s famil iar wi t h  t he produc ts  

rated all  the food  p roduc t s  sign i f i can t ly more acce p table for a l l  

charac t er i s t i c s  t han non-Afri cans . Thi s  ind i ca ted tha t al t hough 

d i f ferent cul tural groups may perceive the  bas i c  tas tes  i n  a s im i lar 

manner , t he i r  preference for the t as tes  in f ood sys t ems do d i f fer . 
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6 . 5  THE EXPERIMENTAL METHOD FOR SENSORY EVALUATION AND PRODUCT 

FORMULATION 

6 . 5 . 1  Type o f  panel s  

One o f  t h e  o bj ec t ives in  t h i s  proj e c t  was to  i nves t ig a t e  the use o f  

sma l l  c on sumer groups in  gui d ing product  formula t ion and generat ing a 

sensory p r o f i le .  S i nce the formula t i on and s ensory evalua t i on was 

car r i ed ou t i n  New Zealand , i t  mean t the choice of  po t e n t ial  consumers 

was l i m i t e d . Malay s i an s tuden t s  were avai lable on campus , al though 

there was a maj or t i me cons t rain t .  The s tuden ts could not  a f ford to  

s pend long  hours on t raining as wel l  as the subsequen t s ensory 

evalua t i on s e s s i ons . 

Thus , i t  was decided t o  use Malays ian s tuden t s  as pane l i s ts , wi thou t 

ex t en s i ve t ra i n i ng .  The l i tera ture rev i ew showed that  semi - t rained 

consumer s  ( ca l led pseudo-consumer panel s  in this  thesi s )  could be used 

success fu l ly i n  p roduc t formula t i on and op t imisat i on .  In the two 

repo r t ed s tud i es ( Moskow i t z  e t  al . ,  1977 ; Moskow i t z  and Rab i no , 1983 ) , 

consumers were only used for one s e s s i on . In this  proj ec t ,  pane l i s ts  

were r e t a i ned throughou t the per i od o f  formula t i on ( a  period o f  

approxima t ely t hree months ) .  

I t  was an t i c i pa ted that  tas tes  change and adapt  wi t h  a changed 

envi ronmen t .  Hence , i t  was deci ded t o  select  s t uden ts  who had been in  

New Zealand for  the shor tes t pos s ible  leng th o f  t ime . F i rs t year 

s tuden t s  were  chosen , s ince mos t of t hem had been here less  t han 2 

years . An add i t ional advan t age in  select ing f i rs t  year uni vers i ty 

s t uden t s  was tha t t hey all  l i ved on campus . Thi s  mean t that  they could 

a t t end s e s s i ons eas i ly ,  even in  the evenings or weekends .  

Ini t ia l ly , a sensory panel form was designed for use by s t uden ts  i n  

Malays i a .  A t t ri bu tes t h a t  were though t t o  b e  impor tan t i n  t h e  p roduc t 

were included . The panel  form was given t o  

Uni vers i t i  S a i n s  f o r  evalua t ing a p i e . 

o b t a i n  i deals  f rom these s tuden t s  whi ch could 

a group of s tuden t s  in  

The purpose of  this  was to  

be used t o  gui d e  the  

P s eudo-consumer pane l i s t s  i n  New Zealand . The same form was  g i ven t o  

s t uden t s  in  New Zealand t o  r a t e  a p i e  and the  " ideal s " .  Th i s  was done 

t o  check tha t the s tuden t s  in  New Zealand had the same " i deal produ c t  
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p ro f i le "  as those in  Malays i a ,  so tha t the tt,�O prof iles  could be 

correl a t ed . This  approach t,�as no t success ful  becaus e  panel i s t s  i n  Net,� 

Zealand could no t rela te to the " ideal s "  t,�hi ch the Malay s i an pane l i s t s  

had s e t  up . They also found i t  d i f f i cul t to use "moving" ideals and 

prefe r r ed " f ixed " ideals . In addi t ion , an i d en t i cal product  to the one 

pro f i l e d  in  Malays ia  could no t be made in Net,� Zealand . Thus , i t  ... as 

no t poss i b l e  t o  ma tch the resu l t s  o f  the Malays ian panel wi th the Net,� 

Zealand  pane l . The sensory pro f i le used in Malays ia  was drawn up by 

the  au thor , pane l i s t s  i n  New Zealand made several changes to  t h e  

a t t r i bu tes as t,�el l  as the format o f  t h e  panel form . Hence , the f i na l  

Net,� Zealand pro f i le was no t iden t i cal t o  t h e  one used i n  Malays i a .  

T o  val idate  the sensory pro f i l e  ob tained from the pseudo consumer 

pane l , consumer groups i n  Malaysia were used to  score the  f inal 

produc t .  The panel form used by the pseudo-consumer paneli s t s  t,�as u s ed 

f o r  t h i s  purpose . The consumer groups i n  Malays ia  cons i s t ed o f  Malay 

t,�Omen , Malay univers i ty s tuden t s , Chinese t,�Omen and Chinese univers i ty 

s tuden ts . 

6 . 5 . 2  Rec ru i t men t o f  pane l i s t s  

T o  r ecrui t t he pseudo-consumer panel i s t s ,  an informa t i on lea f l e t  

including a ques t i onnaire  t,�as s e n t  out to f i rs t  year Malays ian s tuden t s  

( Malay and Chines e ) . Th i s  explained· the proj e c t  and the task requi red 

o f  t as t e  panel i s ts involved in the proj ec t . It  t,�as emphas i s ed t h a t  

involvemen t over several mon ths would b e  requ i red , and tha t mo t iva t ion 

and en t hus iasm t,�ere impo r t an t . Only s tuden t s  who fel t they could make 

t h i s  comm i tmen t t,�ere asked to reply . Eleven s tudent s  repl i ed and t en 

t,�ere selec t ed for the tas t e  panel .  Thi s  number was based on the s i z e  

o f  t he t r ad i t i onal exper t  pane l , as the func t i on of  the panel was t o  

iden t i fy and d e t e c t  d i f ferences i n  samples . There t,�ere seven females  

and three males . Nine o f  the paneli s t s  t,�ere Chinese t,�i th one Malay . 

The Malays i an s tuden ts  at  Mass ey Univers i ty are predominan t ly Chines e . 

The maj o r i ty o f  paneli s t s  were 22 years o f  age and had been in New 

Zealand for 1-2 years . The panel i s t s  t,�ere no t s creened for the i r  

abi l i ty t o  d i s cr iminate tas te s , as the i r  func t i on t,�as the assessme n t  

o f  the p rodu c t  as consumer s  and no t a s  " exper t "  panel i s ts . 
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The women consumer pane l i s t s  in  Malays ia  were recrui ted b y  a marke t 

research agency . They cons i s ted o f  Malay and Chinese women be tween t he 

ages o f  25-40 years . The s tuden ts  were recrui ted from Univers i t i  

Malaya i n  Kuala Lumpur .  

6 . 5 . 3  Me thod o f  sensory analys i s  

The t ra i n i ng and s enso ry evalua t ion s e s s i ons for the pseudo-consumer 

panel were car r i ed ou t in  a consumer panel room , wi th an oval table . 

The room was l i t by wh i te fluorescen t l i gh t . Generally , each pane l i s t  

was g i ven a whole  p i e  for evalua t i on , al though for some s es s i ons , hal f 

a p i e  was prov i d ed . 

Dur ing the  t raining and expe r i men tal  des ign s tage , t he p i es were made 

on t h e  same day that  t hey were tes ted . The pies  were baked a t  150 C 

for 2 0  m i nu t e s  i n  an elec t r i c  oven and served to  the pane l i s t s  s t raigh t  

from t h e  oven . For t h e  evalua t i on o f  t h e  f i nal frozen baked p i es made 

in the  fac t ory , the pies  were t hawed and d i s t r i bu t ed to t he 

pseudo-consumer pane l i s ts i n  New Zealand . 

themse lves  i n  the  hos t e ls . 

They hea ted up the p i e  

For t h e  p seudo-consumer panels i n  New Zealand , wa ter was supp l i ed 

throughou t t h e  en t i re s e s s i on and commun i ca t ion be tween panel i s ts was 

d i scouraged . Mos t sess ions were held around 7 p . m .  whi ch mean t that  

the  s es s i ons  could be und i s turbed and there  was a lapse o f  2 hours  from 

meal t i me . Each sess i on las t ed approxima t e ly one hour . Dur i ng the 

training p e r i od , an add i t ional half  an hour was used for d i s cuss ion . 

All the  samp l e s  were coded wi th a random 3 digi t number .  I n  cases 

whe re more t han one sample was to  be tas t ed , the order i n  whi ch 

pane l i s t s  t a s ted  was fully randomi sed . The pies  were placed on a 

pape r- l ined t ray wi t h  the code number wri t t en d i rec t ly below the  p i e . 

A tas t e  panel form , a penc i l , as well  as a glass o f  wa t e r  were  also 

Placed in f ro n t  of the pane l i s t s .  Erasers , t i ssue pape r ,  and a j ug of 

Wate r  was made avai lable in  the m i ddle o f  the table . 

In Malay s i a ,  t h e  pies  were t hawed and t hen hea ted in  an ovene t te for 10 

minu t e s  b ef o r e  serving to the consumer panel i s t s .  Unfor tuna te ly ,  

Uni f o rm t empera t u re could no t b e  achi eved as the ovene t te d i d  no t have 

a t empera t u r e  con t ro l . 
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I n  Malays i a ,  t h e  consumer 

ses s i on and tas te one p i e .  

an explana t i on on the use 

panel i s ts were paid to a t t end only one 

An i n t roduc t i on to  the proj ec t as wel l  as 

o f  t he s cales and the mean ing of the 

at t r i bu t es was given prior to the s ensory evalua t i on . The presen t a t i on 

o f  the sample and the pane l  form was the same as  for  the  

pseudo-consumer pane l i s t s  in  New Zealand . A Malay t rans la t i on o f  the 

tas t e  pan e l  form was provi ded for  t he Malay pane l i s ts . For the women 

consumer panel i s t s ,  the panels  were held in a room s i tuated in an 

o f f i ce block . Pane ls for the s tudents  were held i n  a mee t ing room i n  

the uni ve r s i ty hos tel . Again , t h e  panel i s t s were sea t ed around a table 

and were und i s turbed for  the en t i re dura t i on of the sess i on .  

6 . 5 . 4  Developmen t o f  s ensory a t t r i bu t es 

Dur ing the  f i rs t  sess i on of  the pseudo-consume r panel  i n  New Zealand , 

the pane l i s t s  were given a form cons i s t ing o f  a t t r i bu tes t hough t t o  be 

impor t an t  in  a pie ( see Append ix 6 . 1 ) .  The form d i v i ded the sensory 

t es t ing o f  the product  i n t o  f i ve sec t i ons : ext e rnal appearance , top  

pas t ry ( also  known as p i e  top ) , bo t tom pas t ry ( al s o  known as p i e  

bo t tom ) , f i l l i ng ,  and o ther non-sensory a t t r i bu t es . A d i s cus s i on was 

held a f t e r  the ini t i al and each subsequen t t raining s e s s i on to rev i ew 

these a t t ri bu t es . From these d i scuss i ons , cer tain  fea tures o f  the 

original form were mod i f i ed :  

* the  f i ve s ec t i ons were reduced t o  three s e c t ions . 

Impor tan t  appearance a t t r i bu t es and o ther non-sensory 

a t t r i bu t es i n  the pie were es tabli shed i n  one of the early 

t rain ing sess i onss and i t  was no t necessary to  con t i nue 

measuring t hem . 

* i n i t i al ly , the t ex ture o f  the p i e  top  was measured as 

vary i ng f rom " ve ry f laky '' to "ve ry elas t i c " . The pane l i s t s  

d ecided that  the two a t t r i butes  were no t on t h e  same 

con t i nuum . The t ex ture o f  the pie t o p ,  was , there fore , 

separa t ed i n t o  " flakiness "  ( absent t o  very f laky ) , and 

" elas t i ci ty "  ( absen t to very elas t i c ) .
· 



* apar t f rom the a t t r i bu tes l i s ted in  the f i rs t  form , 

pane l i s ts  also d e t e c t ed the o f f - f lavours , " flour"  ( absence 

of f lour sme l l / f lavour to  s t rong smel l  of f lou r ) , and 

" sourness"  ( absence  of sour  sme l l / flavour to s t rong sour 

sme l l / flavou r )  in bo t h  t op and bo t tom pas t ry .  Thes e  

a t t r i bu tes were also  i nc luded i n  t h e  form . 

* t he mos t s i gn i f i can t changes occurred i n  the descri p t ion o f  

t h e  p i e  f i l l i ng .  O r i g i nally , t h i s  sec t i on cons i s t ed o f  

v i sual a t t r i b u t e s  fol lowed by textural and t hen f lavour 

a t t ri bu tes . An add i t i onal sub-sect ion for aroma was i ncluded 

as the pane l i s t s  f e l t that  " beef  aroma " as well  as ' 'overall 

a roma " were impo r t an t  a t t r i butes . They recommended that t he 

a roma a t t ri bu tes b e  p laced af t e r  the vi sual but before the 

t e x t ur e  a t t r i b u t e s  f o r  ease o f  assessmen t .  The s i ze o f  

mea t and macaroni was also  i ncluded in  the v i sual subsec t i on .  

* " sal t iness"  o f  macaroni  and mi xed vege tables were d i s carded 

as pane l i s ts f e l t  t h a t  t hey were the same as the " overall 

s a l t i ne s s "  o f  t he f i l l i ng .  

130  

From these  d i s cus s i on s , a sensory panel form was developed . For t he 

ac t ua l  sensory tes t i ng s e s s i ons , the relevan t sec t i ons o f  the form were 

used e . g .  for evaluat i ng the p i e  top , the pie top sect i on of the panel 

form was used . The f i na l  s ensory pane l form i s  shown i n  Figure 6 . 1 .  



1 3 1 

F i gure 6 . 1 :  S e n s ory e v alua t i o n  f o rm f or p i e  

Name : 

Dat e : 

You have b e e n  p r e s e n t e d w i t h  a s p icy b e e f  p i e . I t  con t a i n s  ha l a l  mince be e f , 
vege t ab le s , m a c a r o n i  and s p c i e s . P l e a s e  e va lu a t e  it accord i n g  t o  YOUR i de a l . 

1 . P u f f  P a s t  ( t op pas t ry )  

1 . 1  T h i c k n e s s  o f  pas t ry 

v e r y  t h i n  

1 . 2  T e x t ur e  of pas try 

1 . 2 . 1  ? l a k i n e s s  

a bs e n ce o f  
f la k i n e s s  

1 . 2 . 2  E l a s t i c i t y  

a b s e n c e  o f  
e la s t ic it y  

1 . 3  S a l t i n e s s  o f  p a s t r y  

a b s e n c e  o f  
s a l t y  f lavour 

1 . 4  G r e a s i n e s s / o i l i n e s s  

1 . 5  F lour 

absence of 
greas i n e s s / o i l i n e s s  

a b s e n c e  o f  
f l our s me l l / f lavour 

1 . 6  S o ur sme l l / f lavour 

a b s e n c e  o f  
s o ur sme l l / f lavour 

1 . 7  A c c ep t a b i l i t y  of pas t r y  

d i s l i ke 
e x t reme ly 

very t h i c k  

v e r y  f .Laky 

very e la s t i c 

very s a l t y  

very gre a s y /  
o i ly 

s t r o n g  smel l 
o f  f lour 

s t r o n g s our 
s me l l / f lavour 

l i k e  
e x t reme ly 



F i gur e 6 . 1 : c o n t i nu e d  

1 . 8  P le a s e  d e s c r i b e  o t her f lavours t h a t  y o u  c a n  detect . 

comme n t s : 

2 .  Shor t c r u s t  pas t ry ( bo t t om pas t ry )  

2 . 1  Thi c k n e s s  o f  p a s t r y  

v e r y  t h i n  

2 . 2  Text u r e  o f  p a s t ry 

s o f t , c rumb ly 

2 . 3  S a l t i n e s s  of p a s t r y  

a b s e n ce o f  
s a l t y  f l avour 

2 . 4  Gr e a s i n e s s / o i l i n e s s  of p a s t r y  

2 . 5  F lour 

a b s e n c e  o f  
g r e a s i ne s s / o i l i ne s s  

a b s e n c e  o f  
f lour s m e l l  

2 . 6  A c c e p t a b i l i t y  o f  p a s t r y  

d i s l i k e  
e x t reme l y  

1 3 2 

very t h i c k  

t o u gh , hard 

very s a l t y  

v e r y  gre a s y /  
o i ly 

s t ro n g  s me l l  
o f  f lour 

l i k e  
extreme ly 

2 . 7  P le a s e  d e s c r ib e  o t her f lavours t ha t  you c an d e t e c t . 

Comme n t s : 

3 .  F i l l ing 

3 . 1  Amo u n t  of f i l l i n g  

n o  f i l l i n g  t oo much 
f i l l in g  
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3 . 2  R a t i o  o f  me at : mixed vege t a b le s : ma c aron i 

Wo u ld you l i k e  

more me a t  

j us t  r i ght 

le s s  me a t  

more ve ge t ab le s  

j us t  r i g h t  

le s s  v e ge t ab le s  

more mac aron i 

j us t  r i gh t  

le s s  m a c a r o n i 

3 . 3 Amo unt of gr avy ( l iquid port i o n  o f  f i l l i n g ) 

no gravy 

3 . 4  S i z e  of m e a t  

very s ma l l  

3 . 5  S i z e  o f  mac aron i 

ve r y  s am l l  

3 . 6  Aroma ( s me l l ) 

3 . 6 . 1  B e e f  aroma 

a b s e n c e  o f  
b e e f  aroma 

3 . 6 . 2  Ove r a l l  aroma 

d i s l i ke 
e x t r e me ly 

3 . 7  Text ure o f  f i l l i n g  

3 . 7 1 .  Ove r a l l  t ex t ur e  o f  f i l l i n g  

v e r y  s o f t  

t o o  much gravy 

very l a r ge 

very l a r ge 

ver y  s t r o n g  
b e e f  aroma 

l i ke 
e x t r eme l y  

v e r y  f irm 

1 3 3  
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3 . 7 . 2  Texture o f  me a t  

very s o f t  

3 . 7 . 3  T e x t ure o f  ma caro n i  

v e r y  s o f t  

3 . 7 . 4  T e x t ure o f  mixed ve g e t a b l e s  

v e r y  s o f t  

3 . 7 . 5  T e x t ure o f  gravy 

ve r y  s mo o t h  

3 . 7 . 6  V i s c os i t y  o f  gravy 

very t hi n  

3 . 7 . 7  Gre a s i n e s s / o i l i n e s s  o f  f i l l i n g  

abs e n c e  o f  
g r e a s i n e s s / o i l i n e s s  

3 . 8  F l avour 

3 . 8 . 1  B e e f  f lavour 

a b s e n c e  o f  
b e e f  f lavour 

3 .  8 .  2 Ove r a l l  s a l t i n e s s of f i l l i n g  

a b s e n c e  o f  
s a l t y  f lavour 

3 . 8 . 3  Ove r a l l  f lavour o f  f i l l i n g  

very f irm 

ver y  f irm 

very f irm 

very gummy/ 
lumpy 

very t h i ck 

ve r y  gre a s y/ 
o i ly 

very s t ro n g  
be e f  f lavour 

very s a l t y  

d i s l i k e  l ike 
e x t r eme l y  

Ove r a l l  a c c ept a b l i ty o f  pie 

d i s l i ke 
e x t r eme l y  

e xt reme ly 

l i ke 
e x t reme ly 

1 3 3 a  
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6 . 5 . 5  Trai n i ng o f  the panel i s ts 

Due to  the  recen t emergence o f  t echniques us i ng semi - t rained consumer s  

i n  gui d i ng produc t development , t here were n o  gu idel ines to  t ra i ni ng 

pane l  members . The Ame r i can Soc i e ty for Tes t ing and Ma t e r i al s  ( 1 9 8 1 ) ,  

however , has a s pecial  t e chni cal publ i ca t ion on "Guidelines f o r  t h e  

Selec t i on and Training o f  Sensory Panel Membe rs " . Informa t i on f rom 

t h i s  pub l i ca t i on was used to ass i s t  in t rain i ng of the panel i s t s . 

A sys t em was devi sed in  wh i ch the training sess ion was used t o  bo t h  

t ra i n  panei1 s t s  in  t he sensory evaluat ion o f  t he beef p i e , a s  wel l  a s  

es t abl i sh ing t h e  tes t i ng me t hod and the levels o f  t h e  i ngred i en t s  f o r  

formula t ion . The panel i s t s  had n o  problems i n  asses s i ng t h e  f l avour 

and appearance a t t r i bu tes but they had d i f f i cul t i es in  ass e s s i ng 

tex ture . The pane l i s ts d i scussed the var i ous ways in  whi ch t hey 

evaluated the  texture a t t r i bu t es , and f i nally developed t he d e f i n i t i ons 

shown i n  Append ix 6 . 2 .  The defini t i ons were gi ven to  each o f  the 

panel i s t s  at  each sess i on un t i l  they were fam i l i a r  wi th  the me thod o f  

evalua t i on . 

To t ra i n  t he panel i s t s i n  t he use o f  the  s cale , produc ts  wi th  var i ous  

formula t i ons were  presen t e d .  Panel i s ts became f ami liar  wi th  the  range 

of  a t t ri bu tes , such as "sal t iness " , " tex ture o f  macaroni " ,  that  t h ey 

were l ikely to  encoun t e r . Where panel i s t s  had d i f f i cul t i es i n  rela t i ng 

to  the  word anchors ( especi ally for phys i cal a t t r i bu tes  such as s i ze ) ,  

a phys i cal obj e c t  was chosen t o  represen t each anchor . For example , i n  

evalua t i ng t he s i ze o f  the meat ; "very small" was def i ned as meat 

pieces j us t  v i s i ble  t o  t h e  eye and " very large " as the  s i ze o f  t h e  

l igh t  swi t ch i n  t he sensory evalua t i on room . From t hese t ra i n i ng 

sess i ons wi th  the panel i s t s ,  the  area f o r  formula t i on op t i m i sa t i on was 

also iden t i f i ed .  

6 . 5 . 6  Use o f  " idea l "  poi n t  on the l i ne scale  

Ini t ia l ly , the pane l i s t s  s ta r t ed o f f  the i r  t ra i ning by  using " f loa t i ng"  

o r  " moving i deals " ,  each  panel i s t  f i l l i ng in  the i r  own " ideals " f o r  

each a t t ri b u te . However ,  panel i s ts fel t t ha t  i t  would be eas i e r  and 

more cons i s t e n t  i f  the " i deals" were f i xed f6r all a t t ributes . The 

loca t i ons of the  " fi xed ideals "  were d i s cussed by panel i s t s  and t h e  
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f i na l  placing was o b ta ined f rom a panel consensus . 

6 . 5 . 7  Use o f  s ensory t e s t ing i n  formulat ion 

Sensory t e s t i ng was used t hroughou t the formu la t ion d evelopmen t bu t 

only  t wo expe r i mental  des igns are d i scussed i n  the resul t s  - a mix ture 

des i gn and a fac t o r i al des i gn .  In  the experimen t a l  des igns , equa t i ons 

cor r e l a t i ng e i ther accep tabi l i ty or sensory a t tri bu t es wi t h  i ngred i en t s  

wer e  o b t a i ned through regress i on equa t i ons . Both ra t i o  and i n t e rval 

scores  were used for the purpose . Quadra t i c  and l i near  equa t i ons and 

s te pw i s e  regress ion were a l l  examined in an at t emp t to select  the bes t 

equa t i on .  Equa t i ons whi ch appeared logi cal and wh i c h  had the highes t r 

values were chosen . 

6 . 5 . 8  Da t a  analy s i s  

The s cores  o n  t h e  l ine  s cale  f o r  var ious a t t ribu t e s  were measured i n  

cen t i me t res , from t h e  z e ro e n d  o f  the scale and wer e  t e rmed "sample  

s co re s " .  " I n t e rval s cores " were calculated as the d i f ference be tween 

the " ideal  s core"  and sample s cores . "Ra t i o s cores " were calculated as 

the r a t i o  of the " sample score " t o  t he " i deal score " .  The mean and 

s tandard  dev i a t i on for  a l l  three types of s cores were compu ted . The 

means o f  the  i n t e rval and ra t io s cores were used as a guide to  

formu l a t i on - a nega t i ve i n t e rval s core and a ra t io s co re o f  less t han 

1 mean t that  the a t t ri bu t e  was less t han ideal , a pos i t i ve i n terval 

score and a ra t i o  s core grea ter  than 1 mean t that the a t t r ibu tes was 

grea t e r  than i deal , whi le a 0 i n te rval score and a ra t i o  s core of 1 

ind i ca t ed t h a t  t he a t t r i bu t e  was " ideal " . MINITAB ( Ryan e t  al . , 1 9 7 6 ) 

was used t o  calcu l a t e  the  mean and s tandard dev i a t ions o f  the sample , 

in t e rval  and rat i o  s c o res . Thi s  programme was also used t o  genera t e  

the regre s s i on equa t ions whi ch rela ted ra t i o  and interval s cores wi t h  

t h e  i ngred i e n t s  i n  the formula t i on .  Di f ferences in t h e  mean a t t r i bu t e  

s cores f o r  consumer panel i s t s  i n  Malays ia  and pseudo-consumer pane l i s ts  

i n  New Zealand were analysed us ing analy s i s  o f  varianc e . Th i s  was also 

done wi t h  MINITAB . The mean s ensory s cores of  the sensory profi les 

f rom the consumer g roups and t he pseudo-consumer pane l i s t s  were 

correla t ed u s i ng MINITAB . 
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6 . 6  RESULTS OF SENSORY TESTING IN FORMULATION 

6 . 6 . 1 I d eals 

The ideals  for the var ious a t t r i butes , after they had been f i na l i sed by 

the pane l i s t s  are shown in Table 6 . 3 .  For many a t t ri bu t es , the ideal 

was f i xed a t  the cen t re o f  the scale . A t t ri bu tes , such as 

o f f - flavours , had ideals of  zero s i nce they should not  be d e t ec table . 

Greasiness  was gi ven an ideal o f  2 . 5  as the panel i s t s f e l t t ha t  i t  was 

a des i rable a t t r i bu t e  in  sma l l  quan t i t i es in the p i e  bo t t om , p i e  top  

and the  f i l l i ng .  " Ideals o f  10  were used for acceptab i l i ty a t t r i bu te s  

such as  t h e  acceptab i li ty o f  p i e  top , bo t tom and f i l l i ng ,  and t h e  

overal l aroma . 

Table  6 . 3 : Ideal scores for a t t ri bu tes in sensory evalua t i on o f  pie  

P i e  t o� 
Thidtn s s  
Flaki ness  
Elas t i c i ty 
Sal t i ness  
Greas iness  
Flou r i ness  
Sourness 
Accep tabi l i ty 

5 
5 
5 
5 
2 . 5  
0 
0 

10 

Pie Bo t tom 
Thickness 
Tex ture 
Sal t iness  
Greas iness  
Flouriness  
Accep t ab i l i ty 

Overa l l  acceptab i l i ty 10 

6 . 6 . 2  M ix ture design 

5 
5 
5 
2 . 5  
0 

10  

F i l l i ng 
Amount of f i l l i ng 
Amoun t of  gravy 
S i ze of mea t  
Beef aroma 
Overall aroma 
Tex ture of f i l l i ng 
Tex ture o f  mea t  
Tex ture o f  macaroni 
Tex ture of vege . 
Tex ture o f  gravy 
Viscos i ty of gravy 
Greasiness 
Beef flavour 
Sal t iness 

5 
5 
5 
5 

10  
5 
5 
5 
5 
5 
5 
2 . 5  
5 
5 

The p roduc t was formul a t ed i n  three d i f feren t  par t s  - the top  pas t ry ,  

the bo t tom pas t ry ,  and the f i ll ing ( see sec t i on 2 . 4 ) . For the f i l l i ng ,  

and the sol i d  the t h ree maj or i ngred i en t s  

por t i on ( cons i s t ing o f  mea t , 

were wa ter , 

macaroni , 

t h i ckene r , 

and mixed vege t ables ) .  The 

ra t i o of mea t : macaroni : mixed vege tables had been es tabl ished in  earl i e r  

exper i men t s . Since the wa te r , thi ckener ,  t oge ther wi t h  the s o l i d s  

added u p  t o  100% o f  t h e  f i l l i ng ,  i t  was deci ded to  use  a m i x ture des i gn 

to o p t imise  the balance o f  the t h ree componen t s .  From the t ra i n i ng 

ses s i ons , a region was iden t i f i ed for opt i m i s a t i on ( see F i gure 6 . 2 ) . 

· Thi s region was iden t i f i ed by select i ng t he following cons t ra i n t s  o f  
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� 
the ingred i en t s : 

1 
2 
3 
4 
5 
6 
7 

The 

50% � wa t e r  � 59% 

40% !& s o l i d s  � 49% 

1% � t h i ckener � 4% 

5 9 %  w�t e !"  

\ 
\ 

5 0 :;  wat e r  
\ 

\ 
\ 

M---------------------------------�- - - 4 � t h i c k e n e r  
3 2 

7 6 
* * 

'.�-4 ______________________ -Ls----------------------�- _ 1 �  t h i c k e n e r  
I 

I 
I 

4 0 �  s o l i d s  

I 
I 

4 %  s o l i d s  

F igure 6 . 2 : Ex p e r ime n t al p o i n t s  f o r  mixture d e s i gn 

% wa t e r  % solids  
50 . 0  49 . 0  
50 . 0  46 . 0  
5 6 . 0  40 . 0  
5 9 . 0  40 . 0  
55 . 0  44 . 0  
5 1 . 4  46 . 0  
54 . 5  43 . 0  

ex t r eme v er t i ces o f  the  

% t h i ckener 
1 . 0  
4 . 0  
4 . 0  
1 . 0  
1 . 0  
2 . 5  
2 . 5  

runs 1-4 . The o ther 3 

reg i on iden t i f i ed were used , resu l t ing i n  

r uns were added a s  Snee ( 1 97 1 )  n o t ed that 6 

coef f i c i e n t s  are  needed i n  a 3 componen t mix ture des ign f o r  a quadra t i c  

equa t i on ( 7  was requi red f o r  a special  cubi c  equa t i on ) . 

The seven p i e s  were evalua t ed f o r  the "amount  o f  gravy" , " t ex ture o f  

the gravy" ( s mo o t h  t o  gummy/lumpy ) ,  " v i s cos i ty "  ( very t h i n  t o  very 

thick) and wer e  also ranked according to  "accep tab i l i ty" . The mean 

sensory scores  are  shown i n  Table 6 . 4 .  The mean r a t i o  s co re neares t 

i�eal" was run 3 for  " amoun t o f  gravy" ( 56% wa t e r , 40% solids , 4% 

thi ckene r ) , run 4 for " t e x t u re "  ( 59% wa t e r , 40% s o l i d s , 1% t h i ckener ) ,  

�d run 5 f o r  " v i scos i ty "  ( 55% wa t e r , 44% solids , 1% thi ckene r ) . I t  

as obvi ou s  f rom the resul t s  tha t the  formula t i ons i n  the d es ign were 
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close to  " ideal " . I t  was no t pos s i bl e  to  d e t ermine eas i ly the nex t 

expe r i men t al poin t s . For the  " amoun t o f  gravy " , t he " ideal"  was 

tend ing t owards  the regi on wi t h  more thi ckener , whereas f o r  " texture " , 

i t  was t end i ng towards a region wi t h  less  thickener . Regres s i on 

equa t i ons r e l a t i ng the "amount o f  gravy" and the " tex ture o f  the gravy " 

wi th the i ngred i en t s  were calcula t ed to a i d  o p t imisa t i on .  

- - - - - -- - -- - - --- - - --- ----- - - --- - --- - - - - - -- - - - - - - - -- - - -- - --- - ---- - - - -

Table 6 . 4 :  Resul t s  o f  mix ture des ign 
- - - - --- - ----- - ----- - - - ---- --- - -- - --- -- - - - --------------- - - - ----- ---

Sample 1 2 3 4 5 6 7 
Amoun t o f  gravy 
Sample  score  1 .  39  3 . 39 4 . 88 2 . 5 1 2 . 1 3 2 . 88 3 . 40 
Interval s core  -3 . 61 -1 . 6 1 -0 . 12 - 2 . 49 -2 . 87 - 2 . 1 2 - 1 . 60 
Ra t i o  score  0 . 28 0 . 68 o .  98 0 . 50 0 . 4 1 0 . 58 0 . 68 

Tex ture o f  g ravy 
Sample s co r e  5 . 53 6 . 78 6 . 10 5 . 1 6 5 . 67 6 . 2 3 5 . 83 
Interval s co re 0 . 53 1 .  78  1 . 10 0 . 1 6 0 . 67 1 . 23 0 . 83 
Rat i o  score  1 . 1 1 1 .  36 1 .  22 1 . 03 1 . 14 1 .  2 5  1 . 1 7 

Vi scos i ty o f  gravy 
Sample  score  6 . 02 5 . 70 6 . 96 6 . 40 4 . 93 6 . 59 5 . 90 
Interval s co re 1 . 02 o .  7 0  1 .  9 6  1 . 40 -0 . 07 1 .  5 9  0 . 90 
Ra t i o  score  1 .  20  1 . 1 4 1 . 39 1 .  28 0 . 99 1 .  3 2  1 . 18 

- -- ----- ------ -- --- - -------- - ------ - - ------------- - - - - - - - -- - ---- - -- -

From regres s ion analys i s , two s e t s  o f  equa t i ons were o b t ained . One was 

obtai ned us i ng the ra t i o  scores and the o ther the i n t e rval s core ( s ee 

Table  6 . 5 ) . Only the "amoun t o f  gravy" and " texture  o f  gravy" had 

s ign i f i can t correlations wi t h  

s igni f i can t ly correla ted . 

i ngred i en t s , "viscos i ty "  was 

Table  6 . 5 :  Regress ion equa t i ons ob t ained f rom mix ture d e s i gn 

Ra t io scores  

Gravy = - 1 . 50 + 16 . 1*th ickener + 3 . 20*wa t e r  
Texture  1 . 7 7 + 5 . 8* thickener + 1 . 35*wa t e r  

In terval s cores 

Gravy = - 1 2 . 50 + 8 0 . 4 * t h i ckener + 1 5 . 9 *wa t e r  
Tex tur e  3 . 83 + 2 9 . 2* thickene r  + 6 . 7 *wa t e r  

R-squared 

94 . 8  
84 . 5  

9 4 . 8  
84 . 5  

no t 

Se t t i ng t h e  ideal ra t i o s co re to  1 ,  and the ideal i n t e rval score t o  

zero , the  2 s e t s  o f  equa t ions were solved s i mul taneous ly , to  g i v e  two 

theore t i ca l  o p t i mums . 
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"op t imum from ra t io s co re equa t i on :  wa ter  67 . 1% 

solids  30 . 6% 

thickener 2 . 3% 

Op t i mum from i n t erval s core equa t i on :  wa ter  66 . 5% 

solids  31 . 3% 

thickener 2 . 2% 

� The two formulat ions  wer e  almo s t  iden t i cal , and the one from the 

p. interval · s core  equa t i on was randomly selec ted for further  

exper i men t a t i on .  The  op t i mum poi n t s  obtai ned f rom the regress i on 

: equa t i ons were loca t ed ou t si d e  the region i n i t i al ly se t for the mixture  

t design and towards t h e  r eg i on o f  a higher wa ter  con ten t .  Emp i r i cal 
I 
· equa t i ons cann o t  be r egarded as " t rue " ou t s i de the experimen tal  regi on . 

, Ther e fore , t h i s  op t i mum requi red fur ther exper imen t a t i on .  

, From previous expe r imen t s , f i l lings wi th a low viscosi ty tended t o  bo i l  

; over during the bak i ng per i od and resul t ed i n  a loss o f  gravy . 

; Therefore , the op t imum formul a t i on was regarded as the "ou te r  l imi t "  

and two o ther formu l a t i on s  were selec ted wi t h  higher thickener level s  

� and s o l i ds con t en t . The propor t ion o f  the componen ts i n  the three  
r 
• formu l a t ions i n  the exper i me n t  i s  given in Table  6 . 6 ,  toge ther wi t h  the  

meah s ample s cores ; mean ra t i o  scores and mean interval scores are  f 

are shown i n  Table  6 . 7 .  

Table  6 . 6 :  Resul t s  o f  s econd experimen t on pie  f i ll i ng 
---------------------------------------------- -------------------
Proeor t i on o f  comeonen t s  i n  ei e f i ll ing 

Va ter 
Sample  1 Sample 2 Sam�le 3 

66 . 5% 63 . 4% 60 . % 
Soli d s  3 1 . 3% 33 . 8% 36 . 4% 
Th i ckener 2 . 2% 2 . 8% 3 . 3% 

Mean sample s core 

Amoun t of gravy 
Sample 1 Sample 2 Sample 3 Ideal 

2 . 92 4 . 67 5 . 32 5 
. Tex ture  o f  �ravy 5 . 62 5 . 24 5 . 78 5 
.Viscos i ty o gravy 4 . 89 5 .  76  6 . 1 7 5 

(-----------------------------------------------------------------
�o compare the ac tual resul t s  o f  the exper i men t wi th the equa t i on 

,. 
�b t a ined f rom the 

�Ubs t i t u t ed i n t o  

mixture  des ign , the levels o f  i ngred i en ts  were 

the equa t i on s . This  was done us i ng bo th i n t erval and 

[a t i o  s co res ( see Table  6 . 7 ) . 



Ra t i o score 
amoUnt of gravy 
texture of gravy 
vi scos i ty ot g ravy 

I n t e rval s core  
amount of gravy 
tex ture o f  gravy 
vi scos i ty ot gravy 

Ra t i o  score 
amount of gravy 
texture of fravy 
vi scos i ty o g ravy 

I n t e rval s core  
amount of gravy 
t exture o f  fravy 
vi scos i ty o gravy 

Ra t i o  score 
amount of gravy 
texture of fravy 
viscos i ty o gravy 

Interval s co r e  
amount of gravy 
tex ture o f  fravy 
v i s cos i ty o gravy 

2 . 2% thi ckener 

0 . 98 
1 . 00 
0 . 98 

-0 . 1 6 
0 . 02 

-0 . 1 1 

2 . 8% thi ckener 

0 . 98 
1 . 08 
1 . 15 

-0 . 1 7 
0 . 4 1 
o .  76  

3 . 3% thi ckener 

0 . 96 
1 . 15 
1 . 23 

-0 . 26 
0 . 7 6 
1 . 1 7 

0 . 58 
1 . 1 2 

-0 . 2 1  
0 . 62 

0 . 9 3 
1 . 05 

-0 . 33 
0 . 24 

1 . 06 
1 . 16 

0 . 3 2 
0 . 7 8 

1 40 

23 

15 

16  

The two s e t s  of  ac tual and pred i c ted  resul t s  were very s im i lar  w i t h  one 

exce p t i on . I t  was clear that the fo rmula t i on contai n i ng 2 . 2% t h i ckener 

had los t some g ravy dur i ng bak i ng , resu l t i ng i n  an unusual ly l ow s core 

for " amoun t o f  gravy " . As a resu l t of gravy loss , the texture  became 

"gumm i e r '' t han in  the o ther two formula t i ons . The o ther samples , w i t h  

2 . 8% and 3 . 3% t h i ckener were almos t i d en t i cal , 2 . 8% b e i ng cons i dered 

margi nally be t t er . The sum of the p re ference ranki ng for  the 2 . 8% and 

3 . 3% t h i ckener  was almos t i d en t i ca l  ( 15 and 16 respec t i vely ) compared 

to 23  for t h e  sample w i th 2 . 2% t h i ckener . The formula t i on w i th 3 . 3% 

thi ckener was sele c t ed because o f  ease o f  p roduct ion i n  fac t o ry and to  

P reven t " bo i l i ng ou t "  dur i ng the bak i ng p rocess . Vhen the p i e  f i l l i ng 

i s  t h i cker , the  commercial f i l l e r  i s  more e f fect ive i n  d i s pens i ng the 

P i e  f i ll i ng .  
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6 . 6 . 3  Fac t o r i al expe ri men t 

A p i e  bo t t om pas t ry 

shor t en i ng ( al l  New 

had to be formulated contai n i ng vege t able  

Zealand pas t ry margarines  contain animal tal low ) . 

A two l evel fac t o r i al experimen t was des igned to inves t igate  the 

effec t s  o f  fat  and leavening agen t on the pas t ry .  The samples were 

evalua ted f o r  t ex tu r e , and the resul t s  are plot t ed in Figure 6 . 3 .  

h a k i n g  

powder 

( c a l c u l a t e d  
as a 

p e r c e n tage 
o f  flour 
w e i gh t )  

,· 

" tex ture ( 5 . 3 1 .  0 . 3 1 , 1 . 06 ) + 
grea s i n e s s  ( 2 . 9 4 , 0 . � 4 .  1 . 1 8 )  

ac c e p t a b i l i ty ( 6 . 9 1 , - 3 . 09 ,  0 . 69 )  

• t ex t ure ( 4 . 4 3 , -0 . 57 , 0 . 89 ) 
gre a s iness ( 2 . 9 6 , 0 . 4 6 ,  1 . 1 8 )  

a c c e p t a b i l i ty ( 6 . 2 2 , - 3 .7 8 ,  0 . 62 ) 

2 5 . 0 :  

" texture ( 5 . 0� , 0 . 011 ,  1 . 11 1 ) 

greas i n e s s  ( 2 . 7 6 ,  11 . 2 r; .  I .  1fl )  
a c c e p t a b i l i ty ! i . 2 3 .  _, . 7 7 . 11 . 7 2 )  

• texture ( 4 . � 8 .  -0 . 5 2 ,  0 . 90 ) 

greas i n e s s  ( 3 . 59 .  1 . 09 , 1 . � 4 )  
acceptabi l i ty ( 6 . 4 8 , - 3 - 5 2 ,  0 . 6 5 )  

v e ge t ab l e  shortening ( c alculated as a percentage o f  flour we i g h t  

F i gur e 6 . 3 :  F a c t o r i al exp eriment for pie bo t t om 

+ ( s �p l e  s c or e , int erval s c or e , r atio s c or e ) 

The s en s o ry resul ts  o b t ained were correlated and regressed agains t the  

exper i men tal fac t o rs . The  regress i on equa t i on wi th the mos t  

s ign i f i can t r-squared was the  one rela t i ng accep tabi l i ty to fat and 

leaveni ng agen t wher e  the  r -squared * 100 was 9 9 . 6% ( see equa t i on 6 . 1 ) .  

The decoded regress i on equa t i on for the mean ra t i o  was : 



1 4 2  

accep t ab i l i ty 0 . 57 + 0 . 00069*fat  + 0 . 006*bp . . . . . .  Equa t i on 6 . 1  

Other regres s i on equa t i ons were ob tained , bu t were no t selec t ed because 

of the low r-squared values . They are : 

t ex ture 0 . 8 9 1  + 0 . 072*bp ( r-squared 8 6 . 2%)  . . . . . .  Equa t i on 6 . 2  

greas i ness  1 . 22 - 0 . 085*bp ( r-squared 1 8 . 5% )  . . . . . .  Equa t i on 6 . 3  

acceptab i l i ty = 0 . 299 + 0 . 413* texture - 0 . 02 l*greas iness 

( r-squared = 8 . 4% )  . . . . . .  Equa t i on 6 . 4  

acce p t ab i l i ty 0 . 264 + 0 . 433*tex ture ( r-squared=5 3 . 7%)  . .  Equa t i on 6 . 5  

Unl i ke the mixt ure expe r i men t ,  the sensory a t t r i bu tes d i d  no t correlate  

closely w i th i ngred i e n t  levels ( see Equa t i on 6 . 2  and 6 . 3 ) .  However ,  

acce p tabi l i ty was h i ghly correlated wi t h  t h e  two ingred i en t s . I t  was 

hypo t h e s i sed tha t  the consumers were tak i ng i n t o  accoun t s ensory 

a t t r i bu t es o ther t han texture and greas iness  i n  t he overall evalua t i on 

of  t he p i e  bo t t om . Thi s  was shown by the low corre la t i on b e t ween 

accep tabi l i ty wi th t exture and greas iness  ( see Equa t i on 6 . 4  and 6 . 5 ) . 

Regre s s i on equa t i ons were ob tained us i ng bo t h  mean ra t i o  scores and 

mean i n te rval sco res . The solu t i ons t o  bo th were iden t i cal . I t  was 

evi den t t hat  acce p t ab i l i ty i ncreased w i t h  i n c reas ing fat and leaveni ng 

agen t ( a  comme r c i al bak i ng powder ) . However , the o p t i mum lay i n  a 

range beyond techni cal and economi c  feas i b i l i ty .  For example , a t  a 

level o f  0 . 4% baki ng powder ,  the level o f  f a t  had to be 104% t o  o b t a i n  

the p r ed i c ted i deal s core . A t  a level o f  3 3 . 4% fat , t h e  level o f  

baki ng powder had t o  b e  1 . 8% .  However ,  the level o f  baki ng powde r  

could n o t  g o  h i gher  than 0 . 4% of  t h e  f l o u r  o r  t h e  raw pas t ry became t o o  

frag i le  t o  r o l l  i n t o  t h e  p i e  t ins . In  add i t i on ,  higher baking powder 

levels become d e t ec table i n  the f lavour . The amoun t o f  f a t  had to  be  

li m i t ed for cos t  reasons . Solv i ng equa t i on 6 . 2  t o  obtain  the o p t i mum 

· baki ng powder level · by pu t t i ng " tex ture '' t o  be equal to 1 ( i deal ra t i o  

score ) , a level o f  0 . 3% baki ng powder was derived . Thus , i n  the 

· fol lowing exper i men t ,  i t  was deci ded to  s e t an upper l i mi t o f  f a t  and 

baking powder at 37 . 6% and 0 . 4% of the flour respe c t i vely .  Two 

expe r i men t s  were conducted j us t  ou t s i d e  t h e  las t experi men tal  des i gn ;  
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one wi t h  0 . 4% baking powder  and 37 . 6% f a t  and t he other  wi t h  0 . 3% 

� baking powder  and 3 7 . 6% f a t . Bo th the ac t ual and pred i c ted  resul t s  are 

. shown in F i gure  6 . 4 .  

� 
� 
l � I bak i n g  

* * * t e x t u 1·e ( 7 . 5 0 ,  2 . 5 0 , 1 . 5 0 )  + 
g r e a s i n e s s ( 3 . 0 6 ,  0 . 5 1 , 1 . 2 1 ) 

P P e d i c l e d  n c c: c p t al > i l i l) 
r n t i n  s c o r e  

a c c e p t a l> L l i ty ( 7 . 9 0 ,  - 2 . 1 0 ,  0 . 7 ') ) 0 . 7 7  
. powd e i' t l ca l c u l a t e d  ru a 
� perc e n t age 
' or f l ou r  

0 . 3 :; * t e x t u r e  ( G . oo ,  1 . 00 , 1 . 2 0 )  
gr e a s i n e s s  ( 2 . 96 ,  0 . 4 G ,  1 . 1 8 )  
a c e e p t a b i l i t y ( 7 . 36 , - 2 . 6 4 , 0 . 7 4 )  0 . 7 5  

ve i gh t ) 

0 . 1 % * 

2 5 . 0 :; 

* 

3 3 . 4 %  3 7  . 6 %  

v e ge t a b l e  shor t e n i n g  ( c al c u l a t e d  a s  a per c e n t age o f  f l ou r  we i gh t ) 

Figure 6 . 4 :  R e s u l t s  o f  s e c ond e x p e r im e n t  o n  t h e  p i e  b o t tom 
+ ( s amp l e  s c or e , int erval s c or e , ratio s c ore ) 

The actual resu l t s  o b t a ined for accep t abl i ty were very s imi lar t o  the 

resu l t s  pred i c t ed f rom t he equa t ion 6 . 1 .  Bo th " t ex t u r e "  and 
"greas i ne ss "  scores  moved away f rom the ideals in the two experimen tal  

However ,  p r ed i c t i on f rom equa t ion 6 . 2  was not  

resul t s  showed that  the t ex ture o f  the pie  

Th i s  coul d  be  due to  the  fac t that  the equa t i on 
into cons i dera t i on , and the  equat ion was t rue only for ':" ·  

accura t e .  

became t ough 

did  no t take 

the region 

The 

and 

fat  

i n  

.t�e fac t o ri a l  expe r i men t .  Accep t ab i l i ty , however , d id increase and the 
formula t i on wi th t h e  h i gh e r  acceptab i l i t y  was chosen . 
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6 . 6 . 4  A t t r i bu t e  and accept ab i l i ty s cores f rom ps eudo-consumer pane l i s t s  

i n  New Zealand and consumers i n  Kuala Lumpur 

Ana ly s i s  of vari ance o f  the i nd i vidual acce p t ab i l i ty and a t t r i bu t e  

s co res  showed tha t the two groups o f  pane l i s t s  were s i gn i f i can t ly 

d i f fe r en t  i n  the i r  evalua t i on of  the p i e  bo t tom a t  the 5% level ( s ee 

Tabl e  6 . 8 ) . No sign i f ican t  d i ff erences were found be tween the 

d i f fe r en t  groups o f  pane l i s ts for p i e  top or the overall acceptab i l i ty . 

The s tandard devi a t ions o f  all the sensory a t t ri bu t e  s cores are given 

in  Appendix  6 . 3 .  In the  o ther a t t r i butes , there was an overall  

di f ference for  " flakiness '' ,  " elas t i ci ty" and " be e f  flavour" . 

Tabl e  6 . 8 :  Mean sample s co re s  of  sensory at t r i bu t es from consumers 
i n  Malaysia  and pseudo-consumer pane l i s t s  in New Zealand 

Accep tab i l i ty Mal ay Chi nese Mal ay Chi nese Paneli s ts i n  
s tuden t s tuden t women women New Zealand 

P i e  t op 7 . 8 6 . 9  6 . 7  7 . 1  7 . 4  
P i e  bo t t om* 8 . 3  7 . 0  4 . 8  6 . 7  7 . 6  
Overall  7 . 7  6 . 7  6 . 4  7 . 0 7 . 7  

Senso rz A t t r i bu tes 
Pie top 

4 . 7  Thi cknes s  4 . 5  4 . 6  4 . 3  3 . 9  
Flakiness*  4 . 8  3 . 5  3 . 1  3 . 4  4 . 9  
Elas t i c i ty* 4 . 8  4 . 3  3 . 4  2 . 9  5 . 3  
Sal t iness  4 . 4  4 . 8  3 . 7  4 . 4  5 . 0  
Grea siness  2 . 8  3 . 1 3 . 3  2 . 2  2 . 7  
Flour 0 . 7  0 . 9  1 . 0 0 . 8  0 . 1  
Sour 0 . 5  1 . 0  1 . 3  0 . 7  0 . 2  

P i e  bo t t om 
Thi cknes s  4 . 0  5 . 2  4 . 6  4 . 9  4 . 7  
Tex ture  4 . 7  4 . 6  3 . 4  3 . 8  5 . 0  
Sal t iness  4 . 3  4 . 9  4 . 1  4 . 6  5 . 3  
Greas iness 3 . 2  2 . 7  2 . 8  2 . 7  2 . 6  
Flour 0 . 8  1 . 6  1 . 9 1 . 3  0 . 2  

F i l l ing 
5 . 4  Amoun t  o f  f i l l i ng 5 . 3  5 . 7  6 . 2  5 . 9  

Amoun t o f  gravy 6 . 2  6 . 9  5 . 9  6 . 2  4 . 9  
Size o f  mea t 4 . 7  4 . 8  3 . 9  4 . 1  4 . 2  
Beef aroma 6 . 1  4 . 4  5 . 9  5 . 3  4 . 4  
Overall aroma 6 . 2  7 . 0  6 . 1  6 . 7  8 . 2  
Tex ture o f  

f i l l i ng 4 . 1  3 . 3  4 . 0  3 . 7  4 . 0  
Tex ture o f  mea t 4 . 5  4 . 9  3 . 8  4 . 2  4 . 9  
Tex ture o f  

macaroni 
Texture of 

2 . 6  3 . 3  2 . 8  2 . 1  1 . 4  

vege t ables 3 . 5  3 . 5  2 . 0  2 . 9  3 . 4  
T�xtur� o f  1ravy 5 . 5  6 . 0  5 . 6  4 . 4  4 . 7  
V1 s cos 1 ty o 

3 . 9  4 . 9  4 . 0  4 . 4  5 . 0  ' gravy 
Greas 1 ness  o f  

· f i ll ing 3 . 5  3 . 4  3 . 2  2 . 7  2 . 5  
. Bee f  flavour* 5 . 4  5 . 9  6 . 4  5 . 1  4 . 2  

Sal t i ne s s  4 . 6  5 . 8  4 . 8  5 . 0  5 . 1  
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Mean s ample  s cores o f  the sensory at t r i bu tes in the produ c t  profi l e  

ob tain e d  f rom the four consumer groups i n  Malays i a  and the 

pseudo-consumer pane l is ts i n  New Zealand were correla t ed wi th one 

' ano ther ( see Table 6 . 9 ) . TJi t h  a l l  the a t t ributes included , all  the 

correla t i on s  were s ign i f i can t at the 1% level and no d i f f erence could 

• be shown be tween the groups . t The sensory a t tr i butes  w i t h  i deals a t  0 ,  

� 2 .5 and 1 0  were excluded f rom t he correlat ion because t h e  mean s cores 

f vere c l o s e  to  the i deals whi ch mean t that 

affe c t ed by the wide range o f  mean scores . 

were " a c ce p t ab i l i ty" , "greas i ness " ,  " flour" , 
I � aroma" . .. -

� 
� 

the correla t i ons wer e  

The at t r i bu tes excluded 

"sour" and "overall 

Table 6 . 9 :  Cor r e la t i on coe f f i c i en t s  o f  sample scores of produc t pro f i l e  
� --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -� 
t 

Mal ay 
s tudent s  

Chinese 
s tuden t s  

Mal ay 
women 

Ch i nese 
women 

�- Chinese s tuden t s  0 . 642  ** i Halay women o .  7 7 1  
t' Chinese women 0 . 7 3 7  
1 Pane l i s t s  i n  New f· Zealand 0 . 5 7 6  

** s i gn i f i can t a t  1 %  l evel 
* s igni f i can t at  5% level 

** 
** 

** 

0 . 788 ** 
0 . 825 ** 0 . 86 1  ** 

0 . 513  * 0 . 358 0 . 57 7  ** 

, The mean s cores for  the sensory a t t r i bu t es for the d i f f e ren t consumers 

and the paneli s t s i n  New Zealand correla ted well wi th one excep t i on .  

The corre l a t i on that  was n o t  s i gni f i can t was be tween the Malay women 

and the p seudo-consumer panel i s t s . There was also a low correla t i on 

between t h e  Malay women and the  pseudo-consumer paneli s ts . 

6 . 7  DISCUSSION 

Compa r i son o f  the  two me t hods of  analys ing a t t ribu t es and ideal 

in l i near  s cal ing 

d i s advan t age whi ch a f fec t s  ra t io scores more than in t e rval scores 

range o f  poss i ble s co res where an ideal i s  not f i xed or  wher e  

ideals  f o r  d i f feren t a t t r i bu tes .are f i xed at  d i f feren t poi n t s  o n  

l i ne s c a l e . In t h i s  s tudy , for example , the i deal for mos t 
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a t t r i bu t es was f ixed i n  the middle  o f  the l i ne s cale ( Scm) , b u t  f o r  

o thers  were placed a t  d i f feren t poi n t s . Table 6 . 10 shows t h e  range o f  

scores that  was poss ible  o n  t he l i ne and t h e  correspond i ng i n t erval and 

ra t i o  s cores for the 4 d i f fe ren t ideal po i n t s  used . 

Tabl e  6 . 10 :  Range of  scores and corres pond i ng r a t io and i n terval 
s cores for d i f fe ren t ideals 

Ideal = 0 
1utt1bute s core Interval s core  Ra t i o  s core 

0 0 1 
1 1 10 
2 2 20 
3 3 30 
4 4 40 
5 5 so 
6 6 60 
7 7 70 
8 8 80 
9 9 90 

1 0  1 0  100 

Ideal = 2 . 5  
Attribute score Interval score Ra t i o  score 

0 -2 . 5  0 
1 - 1 . 5  0 . 4  
2 -0 . 5  0 . 8  
3 o . s  1 . 2  
4 1 . 5  1 . 6  
5 2 . 5  2 . 0  
6 3 . 5  2 . 4  
7 4 . 5  2 . 8  
8 s . s  3 . 2  
9 6 . 5  3 . 6  

1 0  7 . 5  4 . 0  

Ideal = 5 
Attribute s core I n t erval score Ra t i o score 

0 -5 0 
1 -4 0 . 2  
2 -3 0 . 4  
3 -2  0 . 6 
4 - 1  0 . 8  
5 0 1 . 0  
6 1 1 . 2  
7 2 1 . 4  
8 3 1 . 6  
9 4 1 . 8  

10 5 2 . 0  

Ideal = 1 0  . 1tttr1hute s core I n t e rval s core Ra t i o  score 
0 -10  0 
1 -9  0 . 1  
2 -8  0 . 2 
3 - 7  0 . 3  
4 - 6  0 . 4  
5 -5  0 . 5  
6 - 4  0 . 6 
7 -3  0 . 7  
8 -2  0 . 8  
9 - 1  0 . 9  

10 0 1 . 0  

- -- - -- -- - - - - - - - - - -- ----- - - - - - - - - - - ---- - - - - - - -- - - - --- --- -- - - - -
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Because t he range o f  i n t erval and ratio  scores were d i f feren t ,  the 

s t andard deviat i ons of  t hese  scores were not  comparable across 

a t t r i bu t e s  w i t h  d i f fe ren t i deal s . Th is  i s  i llus t ra t ed i n  the s tandard 

devi a t i on of rat i o  and i n te rval scores for a t t r i bu tes w i t h  d i f fe rent  

" ideal s "  ( see Table 6 . 1 1 ) .  

- - - - - - - - - - -- - - - - - - - - - - - - - - -- - ---- - - - - - - - - - - - - - - -- - - - - - - -- ---- - - - - - -- - -

Table 6 . 1 1 :  S t andard dev i a t i on of the ra t i o and i n terval s co res for 
a t t r i bu t es w i th d i f ferent ideals 

- - - -- - - - - - - - - - - - - - --- - - - - - - - - - - - - - --- - - - - - - - - - - ---- - - - - - - - ---- - --- - - - -

I n t e rval s core  

Ideal 0 2 . 5  5 10 
mean of  s t andard dev i a t i o n  
for t ra i ned �anel i s t s  0 . 44 0 . 38 1 . 06 2 . 26 
mean o f  s tan ard devia t io n  
f o r  consumer panels 1 . 34 1 . 32 1 . 57 2 . 09 

Ra t i o s c o r e  

Ideal 0 2 . 5  5 10 
mean o f  s t andard devi a t i on 
for t ra i ned �ane l i s t s 4 . 18 0 . 15 0 . 2 1 0 . 23 
mean o f  s tan a rd dev i a t ion  
for consumer  panels 1 3 . 10 0 . 5 1 0 . 31 0 . 20 

Al t hough t h e  resul t s  f rom t rained pane l i s t s  were l ess a f fec t ed , there  

was s t i l l  a d i s t in c t  t rend for  the s t andard dev i a t ion to  increase as 

the i deal  i ncreased i n  i n t e rval s cores whereas the s tandard devia t ion 

of  ra t io s co re s  decreased . An approximat ion o f  0 . 1  was used where the 

ideal was 0 t o  avoi d  i n f i n i t e  r a t i o  scores . 

One o f  t he ways t o  overcome t h i s  problem is  to compare the coe f f i ci en t s  

o f  var i a t i on .  The coe f f i c i en t  o f  var i a t i on ( CV)  i s  o b t ai ned by 

divi d i ng the s tandard dev i a t i on by the sample mean , and mul t i plying by 

lOO t o  give  a percen tage . I n  general , a low CV sugges t s  h igh preci s i on 

in the  d a t a . Var iabi l i ty canno t be j udged absolu t ely as t he CV value 

depends on t h e  type and me thod of measurement  ( Si n t havalai , 1986 ) . The 

CV values were calculated for the ra t i o and i n t e rval s cores  for a l l  

a t t r i bu te s  and t h e  range and med i an values a r e  shown i n  Tabl e  6 . 12 .  I t  

Was f ound tha t t he CV o f  the i n t e rval scores were well over 1 00% . Th i s  

mean t t h a t  the  means were grea t ly affec t ed by the s pread i n  the  da t a .  

However ,  t h e  CV values o f  the ra t i o  data for ideal o f  5 were mos t ly 

be tween 20-30% f o r  the  t rained panel i s t s  and 30-40% for  the  consumers . 

For t h e  i de a l  o f  0 ,  the CV values were much h ighe r  t han when the ideal 
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was a t  2 . 5 ,  5 or 1 0 .  Taking the ra t i o  of the s tandard dev i a t i on t o  the 

mean did resul t i n  more comparable values for at t r i bu te s  w i t h  d i f feren t 

ideals , the excep t i on being where t he i deal was s e t  a t  zero . 

----------- - - ------------- ------------ ----- ----------- - - - - - -- - ----
Ideal Ra t i o  I n terval 

Consumer Pseudo- Consumer Pseudo-
consumer consumer 

Range ( median )  Range ( med ian ) Range ( median) Range ( med i an )  

0 10- 1 7 7 p2 1 )  107-159 �140 ) 88-204 p28 � 208-286 r86l 
2 . 5  26-82 � 5 �  18- 1 9 p ) 37-516 343 289-343 3 1 6 

·- 5 1 1-93 32 3-69 ( 16 71-2066 p96 ) 86-2557 375 
10 16-40 31 26-33 (3 ) 38-93 ( 7  ) 8 3- 1 1 3  ( 6 )  

For the regres sion data , there was no di f ference be tween t he i n t e rval 

and ra t i o  d a t a  as bo th produced i den t i cal resul t s  w i t h  the same 

r-squared values . 

6 . 7 . 2  Use o f  emp i r i cal equa t i ons i n  s ensory evalua t i on 

For bo t h  the  fac torial and mixture  des ign expe r i men t s , l i near  equa t i ons 

fi t t ed the data  very well  wi t h  h i ghly signi f i can t r-squared values and 

there was no need to go to a h igher level equa t i on . The equa t i ons 

selec t ed were  used success fully to pred i c t  sensory a t t ri b u t e  scores and 

acceptabi l i ty wi thin  the area of expe rimen tat ion and s l i gh t ly beyond . 

However ,  t he second expe rimen t f o r  the pie  f i ll ing i n  whi ch " bo i l ing 

ou t "  was expe ri enced showed the  dangers of  ext rapola t ing o u t s ide  the 

region of experi men t a t i on and the need for further expe r i men ts . 

�hi le  the equa t ion in  the mixture  exper imen t rela ted sensory a t t ri bute 

scores w i t h  i ngred ient  levels very well , only accep tabi l i ty was rela ted 

t o  i ngred i en t  level s  in  the  fac t o r i al experimen t .  The i ngred i en t s  were 

a f fec t ing o ther fac tors besi des t he two sensory at t r i bu t e s  iden t i f i ed . 

The use  o f  a t t r i butes may resu l t  in the op t im i sat i on o f  an a t t r i bu t e  

only and n o t  of  t h e  overall acce p tab i l i ty . However ,  i f  only the 

accep tabi l i ty is measured , there is no i n forma t i on on how t he sys t em i s  

changi ng .  I n  t h i s  s tudy , overall  accep tabi l i ty of  the  p i e  bo t t om was 

no t accep table to t he Malay women ( they scored i t  s igni f i can t ly lower 

t han the pseudo-consumer s ) . � i t hou t measur ing t he texture , there would  
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be no i nd i ca t i on as t o  where the  problem migh t  be . I f  a t t ri bu t e s  are 

used , then the pane l i s t s  used for sensory evalua t ion have to be t rained  

to  i d en t i fy the impo r t an t  a t t ri bu t es so  as  to ensure tha t the  

a t t r i bu te s  a ffec t i ng acceptab i l i ty are  sele c t ed .  

6 . 7 . 3  Compa r ison of the sensory evaluat ion by ps eudo-consumer pane l  

and consumer panel  

The acce p tabi l i ty s cores given by  the  four consumer groups and by the 

pseudo-consumer pane l i s t s  ind i ca ted the only s i gn i f i can t d i fference was 

in t h e  evalua t i on o f  the pie  bo t tom . The Malay women scored the p i e  

bo t tom lower ( s i gn i f i can t a t  5 %  level ) than e i ther the Malay s tudenL s  

o r  the  pseudo-consumer panel i s t s . For the p i e  top , bo t tom and overall  

accep tabi l i ty ,  the  d i s t r i bu t i on o f  the  sample s cores of  the M alay 

s t ud en t s  were clos e s t to  those of  the pseudo-consumer pane l i s t s . The 

Halay women s co red all three acceptab i li ty factors lowes t ,  whereas the  

Chinese  s tuden t s  and women were i n termed i a t e . 

An analys i s  o f  the a t tr i bu t e  scores revealed several i n t eres t ing 

trend s : 

* generally , the Malays preferred a sal t i er produc t than t he 

Chi nese . ' Thi s  was s hown i n  the "sal t i nes s "  s cores for the 

p i e  top , p i e  bo t t om and " overall sal t i ness " .  The Halay 

women wan t ed a sal t i er p roduc t than the Malay s tuden ts , 

whi l e  the panel i s ts i n  New Zealand t hough t the "sal t ines s "  

s cores j us t  righ t . 

* generally , the p s eudo-consumer paneli s t s  were more 

homogeneous in t he i r  scoring ( re f lec t ed by lower s t andard 

d e v i a t i ons ) than t he consumer panels . However ,  the s tandard 

d evi a t i on of . accep t ab i l i ty scores did not d i f fer from tha t 

o f  the  four consumer groups . Thus , i t  appeared that in  this  

s tudy , al though the paneli s ts were s emi - t rained in  

evalua t ing sensory a t t r i bu tes , the  p rocess did  no t a f fec t 

t h e  way they sco red accep tabi l i ty . 

' * t h e  s co r i ng o f  flouriness  was s ign i f i can t ly d i f feren i 

be tween the consumers and the pseudo-consumer panel i s ts . 



I t  was no t known whe ther this  was because the consumer s  

were more s en s i t i ve to flouriness or whe ther frozen 

s t orage had affec ted those proper t i es in the pie . 

* there was a maj or d i fference i n  the ra t ing of  beef f lavour 

by the pseudo-consumer pane l i s t s  when compared to the 

consumers . Bee f flavour i n  the f i l l ing was cons idered to  be 

less  t han ideal by the panel i s ts bu t all  four consumer 

groups rated these a t t r i bu t es higher t han ideal 

( s ign i f i can t at the 5% level ) .  These d i ff erences are 

probably due to the s tuden t s  in New Zealand adap t ing t o  

more f requen t consump t i on o f  bee f .  From thi s , they may have 

acqui red a tas te for i ts s t rong flavour . Interes t i ngly , 

there was no s ign i f i can t d i f fe rence i n  the scoring o f  bee f 

a roma between the panel i s t s . 

6 . 8  CONCLUSIONS 
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Pane li s ts adap t ed to the task o f  sensory scaling very qui ckly and 

became more con f ident of the i r  abi l i t ies during t raining . The t ra i ni ng 

period aided the formulat ion work as i t  was used to ob t a i n  a general  

area for  formu la t i on ,  before op t i mi s a t i on experiments were carr i ed ou t .  

A b r i e f  t ra i n i ng period wi th d i s cuss i ons was e f fec t ive i n  t ra in i ng 

consumers f o r  s ensory evalua t i on to  guide formulat ion developmen t .  The 

training per i od was also used success fully to loca te a general area 

for o p t imi s a t i on .  

The l ine  s cale was eas i ly unders t ood by the panel is ts , who had no 

previ ous exper i ence in  the use of the s cales . Scaling '' ideal�  poi n t s  

for a t t r i bu t es d i d  no t pose a problem t o  panel i s t s . D i s cu s s i ons , 

however ,  revealed that pane l i s t s  had d i f f i cul ties remembe r ing wher e  

they s caled the ideals in  a previ ous session ,  and res ponded 

en thus i as t i ca l ly to the sugges t i on of f i x ing the ideal . 

The l i ne s cales toge ther wi t h  the ideal scores were used successfu l ly 

in formula t ion , and few d i f fe rences could be found in the two me thods 

of  analys i ng the ideal da ta . Fur ther s tudy is  requi red i n  t h i s  area . 

Sensory da ta  ( bo th interval and ra t i o  s cores ) were found sui table for  
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acce p t ab i l i ty and a t t r i bu t e  scores . 
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pred i c t  

Desp i t e the drawbacks i n  us i ng a pseudo-consumer group i n  New Zealand 

(adap t a t i on to New Zealand tas tes ,  and non-represen t a t i veness o f  

panel i s ts ) , t h e  res u l t s  i nd i ca t ed that  scores ob tai ned were very 

s i m i lar to those  from consumers (wi t h  the exce p t i on of  the Malay women 

consumers ) .  There was a s t rong poss i b i l i ty that  the panel i s t s  m i gh t 

become cond i t i oned to  the produ c t . Thus , i t  i s  felt advi sable to tes t 

a produc t w i th consumers when i t  i s  close to  " ideal" . Fur ther work i s  

unli kely t o  i n c rease gr�a tly the consumer acce p tabi l i ty o f  the produc t .  

The resources are  be t t er s pen t i n  f i n d i ng out through consumer tes t ing 

any maj or  " p roblem" a t t r i bu t es . Ano ther reason for no t " perfec t i ng"  

the  produc t i n  the  labora t ory are the l i kely changes to the produ c t 

duri ng produ c t i on runs as opposed to laborat ory s cale t r i als . 
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CHAPTER 7 

PRODUCT TESTING IN A CROSS-CULTURAL ENVIRONMENT 

At th i s  s tage o f  the proj ec t , a produc t p ro to t y pe had been made i n  a 

fac t o ry t r ial . The n ext s tage i n  the produc t development  process  was 

to evaluate  the produc t in t erms of  i t s p o t en t ial acceptance in t h e  

marke t place . Although they are i n t e rrela t ed ,  i t  i s  pos s i ble  t o  

d i s t i ngu i sh three maj o r  componen ts  wh i ch requi re tes t i ng before  a 

produc t can be launched . These are the consumer rea c t  i on t o  -the 

marke t ing s t rateg i e s , t he consumer reac t i on t o  the produc t ,  and t h e  

sensory accep tance o f  the produc t .  

Techniques have been developed t o  evalua t e  the above fac t o r s . Three 

produc t t e s t ing t echn i ques were selec t ed and compared i n  t he f inal 

tes t i ng o f  the mea t p i e  with consumers i n  Kuala Lumpur ,  Malays i a .  

7 . 1  LITERATURE REVI EV 

One t echnique wh i ch has found widespread commercial accep t ance i s  t e s t  

marke t i ng ( also known as marke t tes t ing ) . The purposes o f  conduc t i ng a 

tes t marke t can be t o  tes t a new produ c t  o r  n ew marke t ing plan unde r  

real i s t i c  marke t cond i t i ons to o b t a i n  a measure o f  sales or  p ro f i t  

poten t i al ( Zi kmund , 1 982 ) . Tes t marke t i ng can also be used t o  i mp rove 

adve r t i s i ng copy and placemen ts , promo t i on and price , i . e . marke t ing 

s t ra tegi es ( Ur ban and Hauser ,  1980 ) . 

Since t e s t marke t i ng i s  so we ll es tabl i shed , i t  i s  a r ecommended 

procedure for produc t t e s t i ng in many marke t ing t ex t s , and numer ous 

pape r s  have been pub l i shed on the subj e c t  ( S tan ton , 1 9 6 7 ; Cadbury , 

1975 ;  Klompmaker e t  al . ,  1 9 7 6 ) .  As t e s t marke t ing i s  par t i cularly 

sui t ed t o  the developmen t o f  new packaged goods , i . e .  branded , low 

Pri ce , frequen t ly purchased consumer 

i s uni versal among maj or food produc t 

tes t marke t ing , d i f feren t methods o f  

include consumer surveys , consumer 

marke t s , con t rolled s tore t e s t s  and 

produc t s ,  the use o f  t e s t  marke t s  

compan i e s  ( Hard i n , 1 98 1 ) .  V i  t h i n  

ga t h er i ng data exi s t s .  These 

d i ary panels , labora t o ry t e s t 

the t e s t  marke t ( Hard i n , 1 98 1 ; 
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Zikmund , 1 98 2 ; Crawford , 1983 ; Naras i mhan and Sen , 1983 ) .  

Produc t u s e  t e s t ing i s  a concep t  that  i s  perhaps more impo r tan t  in  

consumer durables and indus t r ial  produc ts . �i th food p roduc t s , produc t 

use i s  s t rongly l i nked to  t he s ensory proper t i es of the food , al though 

o ther fac t or s  s uch as packagi ng and cooking ins t ru c t i ons also have a 

role t o  p lay . I n-home t e s t s  ( o r  home use t es t s )  are o f t en employed for 

food produc t s  ( ASTM , 1979 ; Ga t chal i an ,  1 98 1 ) . Focus groups , on the 

o ther hand , have been recommmended for  obtain ing informa t i on abou t the 

reac t i on to p rodu c t  ( ASTM , 1979 ; Crawford , 1983 ) .  

Accep tance t es t s  are o f ten used t o  evalua t e  the sensory acce p t ance o f  

food produc t s . Many t echni ques have been developed for t h i s  purpose 

includ i ng home use  t e s t ing , cen t ral loca t i on test ing ,  mai l  panels , 

telephone i n t e rvi ews , f ocus groups and marke t t es t ing .  

7 . 2  SELECTION OF TECHNIQUES FOR PRODUCT TESTING 

�i t h  the p i e , the mos t impor tan t aspe c t s  o f  the produc t were t he 

sensory charac te ri s t i cs and the reac t i on o f  t he consumers  to  the 

produ c t  concep t .  An i n d i ca t i on was also requi red o f  the s i ze  o f  t he 

marke t s egmen t s  i n t e res ted  in  buying the produc t .  

Formula t i on o f  t he p i e  had u t i l i sed s ensory charac teri s t ic s  o p t imised  

by  p s eudo-consumers who  were  Malays i an s tuden t s  in New Zealand . To 

evalua t e  t he relevance of the pro f i le t o  Malaysians in Malays i a ,  

sensory evalua t i on o f  t h e  p i e  wi th four d i f ferent  popula t i on s egmen t s  

was carried ou t u s i ng t h e  same sens o ry p ro f i le . 

Because the  d evelopme n t  o f  the produc t was car r i ed ou t i n  New Zealand , 

consumer percep t i ons o f  and reac t i on to  the produc t were n o t  known . 

Informa t i o n  was also  requi r ed on packaging , ou t l e t s  for sale , produ c t  

Usage , and marke t p o t en t i al .  A cen t ral loca t i on tes t was c a r r i ed ou t 

as i t  could p rovide d a t a  f rom a large number o f  consume r s . 

Soph i s t i ca t ed research t echn iques such as t e s t  marke t ing , labora t o ry 

tes t �arke t ing , and c on t ro ll ed s tore t es t s  were no t appropr i a t e  i n  t h i s  

, s tudy . I n  e f f ec t , t h i s  was t he f i r s t  consumer evaluat ion o f  the 

Pro t o type and i t  was exp e c t ed that fur t he r  ref inemen t s  would be 
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requi red before t h e  produc t reached a tes t marke t s tage . Focus groups 

were also conduc t ed to  evalua te consumer response to the produc t .  

7 . 3  FOCUS GROUPS IN PRODUCT TESTING 

7 . 3 . 1  Expe r i mental me thod 

The focus groups were conduct ed a f t e r  t he sensory tes t ing o f  t h e  p i e s , 

wh i ch mean t that  the par t i c i pan ts  had an i dea of  the produc t ' s  

appearance and ea t i ng- qua l i t i es . There were four focus groups -

Chi nese women , Mal ay women , Chi nese and Malay s tuden ts  ( male  and 

female ) .  The focus groups cons is t ed of e igh t Malay women , nine Ch i nese  

women , 10  Malay s tuden t s  and 10  Ch inese s tudent s .  The t o p i cs o f  

d i s cus s i on are given i n  Table 7 . 1 .  



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --T;bl e  7 . 1 :  Sequence o f  topi cs u s ed for  the focus group d i s cus s i on 

* General  t o p i cs t o  s ta r t  d i scuss i on . 
Q .  You ' ve tas ted the p i e ,  wha t do you think of i t ? 

* Produc t  use  
Q .  On wha t occas i ons /when would you eat the �ie?  

If  women , ask about  o ther  members of the fami ly as wel l .  
Q .  Yha t t ime o f  day w i l l  you eat  the p i e ?  
Q .  I f  you were to  have t he p i e  a t  home , would you hea t i t  up  

before  eat i ng? 

* Prod u c t  compe t i t i on 
Q .  I f  you were no t having the p i e ,  what  would you be hav i ng 

i n s t ead?  
Q .  Yhy would you have the p i e  ins t ead o f  tha t ?  
Q .  Have you ever eaten any o f  the locally made p i es ?  How does 

the new p i e  compare w i th the local p i e ?  Can you remember 
how much i t  cos t ?  Do you t h ink that  i t  is reasonable? How 
much would you pay for t h i s  p i e  i f  i t  were sold here i n  
Malays i a? 

* Produc t  f e a t ures 
Q .  I f  I were to ask you to desc r i be the pie to  your f r i end , 

wha t would you say? 
Q .  Yha t  do  you l ike bes t abou t the p i e ?  
Q .  Yha t  do  you l ike leas t abou t t h e  p i e ?  

* Brand i ng 
Q .  Yha t  do  you t h i nk o f  the name New Zealand Beef P i e ?  
Q .  I s  t h e  word New Zealand i mpor tan t  to  you? Yhat abou t bee f ?  
Q .  ( Fo r  Malays ) Is  the sen t ence '' con t a i ns halal bee f "  

1mpor t an t  t o  you? Yhere should i t  be on the labell i n�? 
Q .  How would you t rans late  the name t o  Chi nese or Malav? 
Q .  Have you any sugges t ions for the name or brand name? 
Q .  Yould you dou b t  that  the  p i e  was made i n  New Zealand i f  i t  

had t h a t  name?  Yhy? 
Q .  Yould t h e  word New Zealand a t t ract  you to  the produc t ?  

* Promo t i on 
Q .  Th i s  i s  a comple t ely new produc t - how would you expec t  to  

hear  abo u t  i t  ( through f r 1 ends , rad i o ,  newspaper , 
t e l ev i s i on ) ?  

Q .  I f  i t  was adver t i sed on t elevi s i on o r  rad io  o r  newspaper ,  
wha t would you wan t to  know abou t t he produc t ?  

* Re t a i l  ou t l e t  
Q .  Yhe r e  would l i ke to  buy t he p roduc t ?  

* Produc t presen tat i on 
Q .  You l d you rather see the p i e  �ackaged or unpackaged?  

How would you l i ke i t  packagea ? 
Q .  Do you l i ke the appearance o f  the p i e ?  Yha t d o  you 

l i ke /d i s l ike abou t i t ? How can i t  be i mproved ? 

155  
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7 . 3 . 2  Resu l t s  

7 . 3 . 2 . 1  Compa r i son between Malay and Ch i nese women 

Gener a l ly , the Ch i nese women reac t ed more favourably t owards the p i e  

whereas t h e  Malays d i d  no t l i ke i t .  Thi s  was reflected  i n  the p r i ce 

they were  wi l l i ng to  pay for  the p i e ; the Chi nese would pay $1 . 50 

whi le the  Malay women quo t ed $ 1 . 00-$ 1 . 20 when asked abou t p r i ce . B o t h  

groups t hough t o f  t h e  p i e  a s  a snack and said  t hey would e a t  i t  where 

it  was s old . They would also take i t  home , whe r e  the Malays would eat  

i t  f o r  b reakfas t ,  a f t ernoon t ea and as a replacemen t f o r  lunch . The 

Chi ne s e , on the o ther hand , would also eat  i t  
'
for d i nner as a meal 

replacemen t .  Both  e thni c  groups agreed that  the pie  could be ea t en by 

the whole fami ly . The Ch i nese fel t that the p i e  was n o t  sui t able for  

chi ld r en under  e igh t years old as  i t  was too ho t whi l e  t he Malays fel t 

that t h e  p i e  was sui table for ch i ldren above two years . 

To f i nd ou t wha t they l i ked or  d i s l i ked abou t the p i e s , the women were 

asked how t hey would descr i be i t  to the i r  f r i ends and to compare i t  

wi t h  e x i s t i ng local p i e s . All  the Malays l i ked the fact  that  the p i e  

con t a i ned  more mea t than local p i es .  The one feature t hat  the Malays 

l i ked leas t was the pas t ry - they though t that  i t  was n o t  wel l  cooked , 

the colour was una t t rac t ive and that  i t  was no t " c runchy" . The 

Chi ne se ,  in comple t e  con t ras t , f e l t  tha t  the bes t fea ture of the p i e  

was t h e  pas t ry .  They only b r i e f ly referred to  t h e  subs tan t i a l  amoun t 

o f  mea t i n  the p i e , bu t concen t ra ted on the smell  o f  the bee f whi ch 

they f ound t oo overpowe r i ng .  

be t oo s o f t  and too peppery . 

was t o o  soggy . The Malays 

appearance of the produc t .  

The Chinese women also t hough t the p i e  t o  

B o t h  e thnic g roups said t h a t  the f i l l i ng 

placed a great deal o f  i mpor tance on the  

Al t hough the Malays f e l t  tha t t he local pie  was generally be t te r  t han 

t he bee f p i e ,  the  Chinese d i d  n o t  l ike the local p i es . The reasons why 

t he Malays l i ked the local p i es i ncluded the a t trac t i ve appearance o f  

t he p i e , t h e  " c runchy'' t o p  pas t ry ,  the curry or  chi l l i  flavour o f  the  

f i l l i ng .  The  Chi nes e ,  on the o ther hand , f e l t t ha t  local  p i es wer e  too  

o i ly ,  t he pas t ry was too t h i ck and that th�re  was t oo l i t t l e  mea t i n  

the f i ll ing . The Chinese also preferred the  f lavour o f  the  beef p i e .  
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"Freshne s s "  was brough t up b y  bo th Malay and Chinese women duri ng 

d i s cus s i on .  A l though the Chinese women were unani mous i n  the i r  

agreeme n t  o f  the impo r t ance o f  the word New Zealand i n  "New Zealand 

Bee f  P i e " , they would be  concerned abou t " f reshness" i f  the p i e  was 

impor t e d � The Malays also had s i mi lar reserva t i ons abou t an impo r t ed 

p i e . B o t h  e thni c  groups though t that  the p i e  should be packaged i n  an 

alum i n i um f oi l  t ray , p romo t ed on t e levi s i on and be sold through 

supermarke t s . The Malays also sugges t ed fas t food chai ns , ho tels  and 

co f fe e  houses as pos s i b l e  ou t l e ts . 

Yhen asked why they would buy the p i e , the Malays men t i oned tas t e ,  the 

fac t  that  the  pie  could replace d inner as i t  was f i l l i ng and impulse 

buy i ng . The Malays i nd i ca t ed that  the purchase of  bakery produ c t s  was 

based on impulse and tha t t hey would buy whatever l ooked mos t 

a t t ra c t i ve and f resh on that  day . The Chi nese would buy the p i e  for 

conve n i ence . They men t i oned tha t the pie  would be replac ing bakery 

produc t s , fas t foods e . g . Ken tucky F r i ed Chi cken and McDonalds and 

hawker food . In general , the p i e  would replace s avoury rather  t han 

swee t foods . On t he o th e r  hand , the Malays fel t that  t he p i e  would be 

mai nly replac i ng homemade bakery i tems rather t han hawker food as i t  

would mos t ly b e  ea t en a t  a f t ernoon tea . 

The Malay women fel t that  a Malay name would be  preferable , 

par t i cularly i f  the "halal " message was to  be  cred i ble . I t  was 

impo r t an t  t h a t  the label included a " halal '' guaran t ee , and t hey 

approved of the phrase " ce r t i f i ed by the New Zealand Ins t i tu t e  of Mea t 

Manageme n t " .  The Chinese , on the o ther hand , wan t ed the label t o  

include the  phrase ' ' made f rom t he f i nes t New Zealand i ngred i en t s "  

rat h e r  t han i mpor t ed f rom New Zealand a s  the la t t er  phrase would raise  

doub t s  abou t the  p roduc t ' s  f reshness . The  Malay women t hough t they 

woul d  buy t h e  p i e  3 t ime s/week to once/mon th wh i le the Ch inese women 

· woul d  buy i t  t w i c e/week to t w i ce /mon t h . 

7 . 3 . 2 . 2  Comp a r i s on be tween Malay and Ch i nese s tuden t s  

Amongs t t h e  women , the Chi ne s e  were more pos i t ive abou t the  p i e . 
howev e r , t h e  reverse was t rue o f the  s tuden t s  where the  Malays were 

more e n t hu s i as t i c .  The Chinese s tuden t s  did no t l i ke t he p i e . Aga i n , 

thi s s howed u p  i n  p r i ci ng t he Ch inese s tuden t s  would no t pay more 
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t han $1 . 20 wh i le the  Malay s tuden ts  would pay $1 . 50-$ 1 . 80 .  The Malay 

s tuden ts  would eat the p i e  where i t  was sold for a s nack , brunch , 

a f t e rnoon tea  and for supper . They cons idered the p i e  as  a f a s t  food 

and thus would no t take i t  home . They also found the p i e  f i ll i ng 

enough for  lunch . The Ch inese cons idered the p i e  more as a s nack , t o  

b e  eaten when t hey were i n  a supermarke t .  They would a l s o  e a t  t h e  p i e  

f o r  a Sunday lunch . 

General ly , when asked abou t what t hey l i ked or  d i s l iked abou t the p i es , 

the Malays were more for thcomi ng t han t he Chi nese . The Malays l i ked 

both  the f i l l i ng and pas t ry whi le the Ch inese l i ked the  f i l l i ng be t t e r  

than t h e  pas t ry .  B o t h  Malays and Ch i nese d i s liked t h e  s t rong smel l  o f  

b e e f  and t he sof tness and wetness o f  the f i l l i ng .  T h e  Malay s tuden ts  

appeared t o  be frequen t consumers o f  local p ies and no t ed tha t the 

pas t ry o f  the beef p i e  was be t te r  t han that  o f  the bes t p i e  i n  Kuala 

Lumpur . They also men t ioned that  i t  was an easy food t o  ea t wh i le 

s tudy i ng ,  and that i t  had a l o t  o f  mea t and calor i e s , and t hus was 

sui table as a replacemen t for a r i ce meal . 

Mos t o f  the  Ch inese s tuden t s  who had t as ted the locally  made p i es s a i d  

they l i ke the  locally made p i es be t t e r  a s  they d i d  no t l ike beef . They 

were more u s ed to ch i cken p ies than the  concep t of a bee f p i e . Some o f  

the Malay s t uden t s  preferred t h e  local ch i cken p i e  as t h e  sme l l  was no t 

so s t rong . Those who s a i d  t ha t  they preferred the bee f p i e  gave t he 

follow i ng reasons : 

* the  f i l l ings i n  local p i es were con s i dered too d ry ,  bu t i n  

t h e  beef  p i e , i t  was j us t  r i gh t . 

* the ra t io o f  f i l l ing to  pas t ry in  the local p ies  was n o t  

i n  the r igh t propo r t i on .  

* the bee f p i e  was more s p i cy than the chi cken p i e .  

* the t o p  pas t ry o f  the  local p i e  was too hard . 

The Ch i nese  s tuden t s  were concerned that the p i e  would no t be f resh i f  

i t  was i mpor ted . The Malays d i d  no t bring up t h i s  s ubj e c t  a t  all . 

Bo th , however ,  wan t ed an i mprovemen t in  the appearance o f  t he p i e .  

The reasons t he Malays would buy t he p i e  was that  i t  was cheap , 

conven i en t  and fas t .  They s a i d  that  the mai n  compe t i t i on for  the  p i e  
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would come f rom hamburgers . The p i e  was cons idered a be t te r  

a l te rna t ive becau s e  i t  was more f i ll ing and more nu t r i t i ous ( co n t a i ned 

more vege t ables ) .  Generally , the p i e  would compe te wi t h  fas t food , 

ra ther  than hawker food . Hawker food was i nconvenient  as one had t o  

wai t  f o r  i t  t o  b e  cooked and also i t  had t o  be eaten wi th a fork and 

s poon . Thus , the p i e  would be eaten when one had no t ime for hawker 

food e . g .  shop p i ng or a t  the movies . One Malay s tuden t sai d that  

there  was  no " s t andard " ( pres t ige)  in  ea t i ng hawker food for breakfas t 

and lunch ; p i es and hamburgers were be t t er  al t erna t i ves . They also  

men t ioned that  the pie  was more sui table for  supper as i t  was not  too  

"heavy " . 

The Chinese  and Malays were bo t h  undec ided abou t the name for  the 

produ c t . The Chi ne s e  t hough t that  nami ng i t  as "New Zealand bee f p i e "  

would mean that  i t  was new ( no t  local ) and d i f fe rent , bu t they f e l t 

tha t an i mpor t ed produc t would not be fresh . The Malays f e l t  that  the 

name was t oo long , uni n t eres t ing , no t catchy and too formal . On  t he 

o th e r  hand , the word New Zealand was qu i te impor tan t  as i t  would 

d i f fe r en t i a t e  i t  f rom o ther p i es . Al though the Malay s tuden ts  s a i d  

they would no t doub t the  p i e  i f  i t  was labelled as " con tains halal 

bee f " , t hey fel t i t  would be  bet ter  i f  the phrase " cer t i f i ed by the  New 

Zeal and Ins t i tu t e  of Mea t Managemen t "  was used , j us t  below t he b rand . 

I t  would be even be t t e r ,  they said , i f  the halal symbo l  was i ncluded . 

A maj or i ty o f  the Malay s tuden t s  preferred the Engl ish vers i on o f  the  

name as  o p posed to  t he Malay vers i on .  Bo t h  Malay and Chinese s tuden t s  

t hough t t h a t  the p i e  should b e  promo ted on t elev i s i on ,  i n  the  

news papers and in  the  c i nema . The Chi nese wan t ed the  adve r t isemen t to  

t e l l  t hem where the pie  is  sold , that  i t  was a new produc t well  known 

in New Zealand and w i d ely acce p t ed by Malays i ans . They sugges ted that  

i t  be  p romo t ed as s u i t ab l e  for both  adul t s  and chi ldren , that  i t  tas t e s  

n i ce a n d  i s  wor t h  t ry i ng .  The Malays wan ted t o  know that  the p i e  i s  

" i n  t own " , i s  conveni en t , and i s  sui table for mos t  people . 

The Ch i n e s e  wan t ed t he p i e  i n  bake r i es ins i d e  supermarke ts , whi le the  

Malays wan t ed i t  i n  supermarke t s , bread and cake shops , schools , and 

through hawkers , e . g .  hamburger s talls . The Chinese wan ted the p i e  i n  

an alum i n i um f o i l t ray , whi le the Malays sugges ted plas t i c  bags , paper 

bags ,  c a rdboard o r  polys tyrene boxes . The Chi nese s tude n t s  said t hey 

Would  buy the p i e  1-2 t ime s/mon t h ; t he Malay s tuden t s '  response ranged 
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be tween d a i ly to  t w i ce/mon th ,  wi t h  mos t i nd i cat i ng 1-2 t imes /week . 

7 . 3 .� . 3 Di scus s i on o f  focus group resul t s  

There were s l igh t  d i f ferences i n  t h e  way i n  whi ch the two e th n i c  groups 

perce i ved the produc t .  The Chi nese  t hough t of  the pie  as a s nack to be 

ea ten wh i le they were out  shoppi ng .  The Malay women , on t he o ther 

hand , perce i ved i t  as  a replacemen t for  h omemade snacks for  a f t e rnoon 

tea , whi l e  the Malay s tuden ts  though t of i t  as an a l t e rna t i ve t o  

hamburgers  and woul d  ea t t h e  p i e  o n  almos t all  occasi ons . 

Freshne s s  was o f  concern to  all  the focus g roup par t i c i pan t s , w i th the 

exce p t i on o f  the Malay s tuden t s . Th i s  c l early con f i rmed the  f i nd i ngs 

of the f i rs t  focus group conduc ted w i t h  Malays i an s tuden t s  in New 

Zeal and who no t ed t hat bakery p roduc t s  s hould be fresh . 

Appearance was also  impo r tan t  t o  all  t h e  par t i cipan t s . They t hough t 

tha t the p i e  d i d  no t look as a t t rac t i ve as local p i e s  and wan t ed 

decora t i ons on i t .  The pseudo-consumer pane l i s ts i n  New Zealand also 

made s im i lar  sugge s t ions i n  the sensory evalua t i on of t he p i e .  

Unf o r t una t ely , t h i s  could no t be done as i t  involved ex t ra l abour 

dur i ng manu fac t ure . 

The Malay women were c r i t i cal o f  the  pas t ry o f  the p i e ,  whi le  the 

Chi nese  women and s tuden ts  l i ked the  pas t ry .  Ther e  was , however , 

agreeme n t  amons t  mos t o f  the par t i c i pan t s  that t he bee f  sme l l / f lavour 

of  the p i e  was t o o  s t rong . Thi s  was the p r i mary reason why the Ch i nese 

s t uden t s  did no t l ike the pie . 

"Halal " labe l l i ng was obviously very i mpor tan t to t he Malays who were 

conce rned abou t i mpor ted produc t s  con t a i n ing meat as they did no t know 

how these produ c t s  are processed . A l l  the Malay par t i c i pan t s  wan ted 

reassurance and p referred the phrase " c er t i f i ed by the  New Zealand 

Ins t i t u t e  of Mea t Managemen t "  as opposed to the phrase " con t a i ns halal 

mea t "  and t hey also wan ted the halal symbol . Near ly all the 

par t i c i pan t s  wan t ed the pie t o  be s old in supermarke t s  o r  in the 

baker i es in  supermarke t s . Th i s  was in  c on t ras t  to the i n i t i al survey 

where the r e sponden t s  also wan ted bakery products  in can t eens . 
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7 . 4 CENTRAL LOCATION TEST 

7 . 4 . 1 Organi s a t i on o f  the cen t ral locat i on t es t  

The type o f  consumer tes t that could be conduc ted was res tri c ted by the 

fac t tha t the  p i e  had to be heated before tas t ing .  It  was decided to  

do  a cen t ral locat ion t es t  in a supermarke t .  Supermarke ts  are popular 

places for shopping i n  Malays ia and are thus a convenient way to ob tain  

responden t s  i n  one l oca t ion . Supermarke t s hoppers t end to  be  f rom the 

lowe r-mi ddle class upwards and would be the t arge t marke t for bakery 

produc t s . An elec t ri c i ty supply would be available in supermarke t s . 

(Elec t r i c i ty was needed for the ovene t tes used to  heat the p i es . ) 

Three supermarke t s  were selec ted , two from a lower middle c lass area 

(one w i t h  a predominan t ly Chinese clien tele and the other wi t h  a 

predominan tly Malay c l i en t ele ) , and one from an upper middle class 

area . Thes e  t hree loca t i ons were chosen t o  p rovide a represen ta t i ve 

pro f i l e  o f  the t arge t marke t .  

Permis s i on was sough t f rom the managemen t o f  th� supermarke ts for the  

use of  an  area for  the  tas t ing . A space in the  lobby o f  the  

supermarke t o r  wi thin  the  supermarke t was used to  s e t  up a table . Two 

ovene t t es were / placed on the table , and were used to warm up th pies . 

Each ovene t te could hea t up  two pies s i mul taneous ly . After thawing , 

each p i e  requi red 10 minu tes o f  hea t ing . A pi ece of foi l  was placed 

be tween the top of the p i e  and the hea t ing elemen t at the top o f  the 

ovene t te to preven t charring of  t he top o f  the pie top . Af ter hea t ing , 

the p i e  was placed on a s ervi e t te and g iven to  an interviewer . 

7 . 4 . 2  The i n t e rv i ew process 

The c en t ral loca t i on tes t was conducted as a s e r i es o f  person to person 

in te rv i ews . Each i n terv i ewer randomly approached a person in the 

supe rmarke t , iden t i f ied h imself ,  and asked t he person if he/she woul d  

like t o  par t i c i pa t e  i n  a consumer tes t on beef pies . The int erviewer 

would also explain tha t the pie was made in New Zealand and 

Par t i c i pa t ion involved t as t ing the pie and answer ing several ques t ions . 

A whole pie  was presen ted to each responden t ( unless they reques t ed 

O therw i se ) .  
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In terv i ewers were recrui t ed f rom s tuden t s  i n  Uni vers i t i  Malaya i n  Kuala 

Lumpur . Malay i n terv i ewers were recrui ted f o r  i n t erviewing Malay 

responden t s , and Ch inese i n tervi ewers for  interviewing Ch inese 

responden t s . 

The que s t i onna i re cons i s t ed o f  ques t i ons on the  overal l  l iking o f  the  

p i e ,  f lavour o f  the p i e ,  purchase i n ten t , p r i ce , packaging ,  and  buyi ng 

f requency . There were also two open-ended ques t i ons on why t hey 

l i ked/d i s l i ked the p i e  overall and the f lavour of the p i e . The 

,_ques t i onna i re is shown in Figure 7 . 1 .  Engl i sh ,  Mandar i n ,  and Malay 

vers i on s  o f  the ques t i onna i re were also avai lable to the i n t erviewers . 

7 . 4 . 3  Problem o f  rejec t i on i n  the cen tral loca t i on tes t 

Rej ec t i on rates  were qui te  hi gh , a l t hough they varied f rom supermarke t 

t o  supe rmarke t ( be tween 20-30% for two supermarkets and around 60% for  

the  t h i rd ) . I t  was no t pos s i ble to  reco rd the  de tails  o f  the  rej ec t i on 

as there were too many t o  moni tor . However ,  a local marke t research 

f i rm also encoun ters a rej e c t ion ra te  of approxima t ely 60% ( a l t hough 

the i r  me t hod of  recrui tmen t is sl igh t ly d i f ferent ) .  The supermarke t 

which had a h i gher rej e c t i on ra te  than the o ther two i s  s i tua t ed i n  a 

predominan t ly lowe r m i d d le to  middle class Ch inese area . There i s  a 

reasonably high percen t age of  conse rva t ive Chinese who do no t eat  beef  

and t hus the high ra t e  of  rej ect ion . 

7 . 4 . 4  Analys i s  o f  resu l t s  

The resu l t s  o f  the cen t ral loca ti on tes t analysed using SPSS  ( Ni e ,  

1975 ) .  Answers that  were i ncomplete  were termed "miss ing value s "  and 

where the responden t s  d i d  no t answer a ques t i on , t h i s  was t ermed 

"non- response" . 

7 . 4 . 5  Pro f i le o f  res ponden t s  

There was a p redominance o f  younger people ( 2 1-30 years ) amongs t t he 

res ponden t s ,  wi t h  s l�gh t ly more males t han females . Thi s  was bel i eved 

to be represen t a t i ve of supermarke t shoppers in Malays i a .  



F i gur e 7 . 1 :  Que s t ionnaire for c e n t r al l o c at io n  t e s t  

we are conduct i n g  a consumer t e r. t  o n  a b e e f  p ie made ·in New Zealand . Would you be 
i n t ere o t ed in partic ipa t i n g  in t h i �  quest ionnaire ? 

0 Yes 
0 No 

( I F YES , CONTI NUE W I TH QUESTIONNAI RE ) 

( I F NO , COMPLETE PANEL BELOW , AND THANK RESPONDENT ) 

TO BE COMPLETED BY I NTERVIEWER 

Loca t ion 

Time 

Sex 0 Hale 

E t h n i c  group 0 Ha lay 

Age group 0 1 5 - 2 0  

0 Female 

0 Chinese 

0 2 1 - 3 0  
0 I n d i a n  

0 3 1 - 4 0  
0 Other 

0 4 1 - 5 0  0 > SO 

1 6 2 a  

Th i s  i s  a sample o f  a p ie made i n  New Zealand . I t  is specially de s igned for Halays ian
's ar.d it 

con t a i n s  ( ha l a l ) mince bee f ,  veget a b le s , macaron i ,  and spices . I wou ld l i ke you t o  taste t he p: 
and an swer a few que s t ion s .  

1 .  Ge n e r a l l y ,  do you l ike t he flavour of t he p i e ?  ( DO  NOT READ ANSWERS ALOUD ) 

0 Y e s  ( I F YES , GO TO 0 . 2 )  
0 No ( I F NO , GO TO 0 . 3 )  
0 Don ' t  know ( I F DON ' T  KNOW , GO TO 0 . 4 )  

2 .  Wha t  d o  you part icularly l ike about the flavour? ( P ROBE ) 

J .  What do you part icularly d i s l ike a bo u t  t he f lavour? ( P ROBE ) 

4 .  Th i s  prod uct can be sold a t  a va r i e t y  of d i f ferent places . At what s hops would you l i ke t h i  
p i e  t o  b e  sold ? ( DO NOT READ , T I C K  MORE THAN ONE I F  NECESSARY . WHEN RESPONDENT H�S F I N I SHE 
A S K  IF THERE ARE ANY OTHER OUTLETS )  

0 supermarket 

0 bread and cake shop 

0 s u_ndry shop 

0 c o f fee s hops 

0 f a s t  food out l e t s  

0 s c hool can t ee n s  

0 o t he r , please spe c i f y  

5 .  Here i s  a card s howing a series o f  an swers from ' l ike ext remely ' t o  ' d i s l i ke ext reme l y ' . 
In genera l ,  how do you l ike t he p i e ? Please use t h i s  card to a n s we r  and t e l l  me wh i c h  one 
i s  neare s t  t o  the way you f ee l . 

0 l i ke extremely J 0 l ike moderately 
( I F L I KE ,  GO TO 0 . 7 )  

0 ne i t her l i ke nor d i s l i ke ( I F  NE I THE R ,  GO TO 0 . 9 ) 
0 d i s l ike modera t e l y} 
0 d i s l ike ext remely 

( I F D I S L I KE , GO TO 0 . 8 )  

6 .  Why d o  you l i ke t he p ie ?  ( P ROBE ) 

7 .  Why do you d i s l i ke t he p i e ?  ( P ROBE ) 

8 . I f  a p i e  made in Malays i a  cos t s  about $ 1 . 2 0 ,  and t h i s  pie made in New Zea land w i l l cost 
S l . J O ,  would you be . . • . • • . . . .  in b uy i n g  t h is New Zea land pie ? ( S HOW CARD TO RESPONDENT ) 

9. 
lQ . 

ll ·  

0 
0 
0 

very intere s t ed 1 
somewhat i n t erested 

n o t  a t  all intere s t e d  

( I F INTER E STE D ,  GO TO 0 . 1 1 )  

( I F NOT AT ALL , GO TO 0 . 1 0 )  
How much would you l i ke t o  pay for t he p i e ? 

I f  t h e  pr ice were $ 1 . 3 0 , how o f t e n  do you t h i n k  you would buy t h is p ie ?  
( RE A D  ALOU D ,  AND TICK ONE ONL Y ) 

0 more t han once a wee k  

0 once a week 

0 once a fort n ight 

0 once a mon t h  

0 l e s s  t han once a mo n t h  

Do you have any comme n t s you -.ould l i ke t o  ma ke a bout t he p i e ?  

T H A N K  R E S PONDENT . 
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Table  7 . 2 :  Prof i le of res pondents  in cen t ral loca t i on t e s t 
- - - - - - - - - - - - - - - --- - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -

Age group 

15-20 2 1-30 3 1 -40 41-50 > so 
years years years years years To tal 

Malay - male 6 26 16 7 2 57 r 2 .  2% l 
Malay - female 10 33 8 3 0 54 2 1 . 0% 
Ch i n e s e  - male 5 40 36 5 2 88 34 . 2% 
Chi ne s e  - female 8 35 1 3 2 0 58 22 . 6% 
M i s s i ng values 14 

To tal 29 134 73 1 7 4 2 7 1  ( 100 . 0% )  
( 1 1 .  3%) ( 52 . 1% ) ( 28 . 4% )  ( 6 . 6% ) ( 1 .  6% ) 

No t e : Percen t age �as g i ven ou t o f  t h e  to tal number o f  responden t s , 
1 . e .  146 Chi nese , 1 14 Malays and 257 to tal ( m i s s i ng values �ere  no t 
i ncluded ) . 

7 . 4 . 6  Compa r i son bet�een e t hn i c  groups on acceptab i l i ty of  the pi e  

Gen e rally , a h i gh percen tage of  Malays and Ch inese said  that  they l i ked  

the pie  ( 83% and 84% respec t ively ) as  s ho�n i n  Table 7 . 3 . The  b i gges t 

percen tage ( 63%) of consumers  liked the p i e  " moderately " . 

Table 7 . 3 :  Overall l i ki ng o f  pie  

Chi nese Mal ay Overall 

No . % No . % No . % 
Like ext remell 35 23 . 8  20 1 7 . 5  55 2 1 . 1  
L i ke mode ra t e  y 89 60 . 5  75 65 . 8  164 62 . 8  
Ne i t her l i ke nor d i s l i ke 12 8 . 2  1 4 12 . 3  26 10 . 0  
Di s l i ke moderately 10 6 . 8  1 0 . 9  1 1  4 . 2  
Di s l i ke ex t remely 1 0 . 7  4 3 . 5  5 1 . 9  
M i s s i ng value 10 

To tal 147 100 . 0  1 1 4 100 . 0  2 7 1 100 . 0  

No t e :  Percentage �as g iven ou t of t he to tal number of responden t s , 
i . e .  14 7 Chinese , 1

1
4 Malays and 2 6 1 t o t al ( mi s s i ng values �ere no t 

i n cluded ) .  

Ther e  �ere fe� d i f ferences even �hen age group �as taken i n t o  accoun t 

( see  Table 7 . 4 ) .  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - ---- - - - -

Tabl e  7 . 4 :  Age group and l i king o f  the p i e  by responden t s  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Malay res ponden t s  

1 5-20 years 2 1 -30 years 3 1-40 years 4 1-50 years 
No . % No . % No . % No . % 

l i ke ( moderately 
and ext reme l y )  15 

nei th e r  l i ke 
n o r  d i s l i ke 1 

d i s l i ke ( moder a t e ly 
and ext reme l y )  0 

To tal  16 

9 3 . 8  
6 . 2  
0 . 0  

100 . 0  
Chi ne s e  r e sponden t s  

l i ke ( mode r a t ely 
and e x t remely ) 1 2 92 . 3  

ne i th e r  l i ke 
nor  d i s l i ke 0 0 . 0  

d i s l i ke ( mode r a t e ly 
and ex t remely ) 1 7 . 7  

To tal  1 3 100 . 0  

'W'hen asked wha t they l i ked 

res ponses o f  Malay and Ch inese 

impor t a n t  t o  1 6% o f  the Malays , 

f i l l i ng . A large var i e ty o f  

54 90 . 0  
5 8 . 3  
1 1 . 7  

60 100 . 0  

6 4  85 . 3  
5 6 . 7  
6 8 . 0  
7 5  100 . 0  

abou t the 

res pond en t s  

whi le 9% 

16 
5 
3 
24 

66 . 7  
20 . 8  
12 . 5  
100 . 0  

40 81 . 6  
6 1 2 . 3  
3 6 . 1 
49 100 . 0  

p i e , flavour 

7 70 . 0  
2 20 . 0  
1 10 . 0  
10 100 . 0  

0 o . o  
2 100 . 0  
0 o . o  
2 100 . 0  

dominat ed 

alike . Conven i ence was 

o f  t h e  Chine s e  l i ked 

o ther minor reasons for  l i king the 

wer e  g i ven by only one responden t each , thus they could no t 

the 

also 

the 

p i e  

b e  

categori sed s e para tely . In fac t , many responden ts found i t  d i f f i cul t 

t o  explain  why t hey l i ked t he p i e  ( see Table 7 . 5 ) . 

Tabl e  7 . 5 : Reasons for l i king p i e  

Ch inese 
No . % 

Flavour  47 32 . 9  
F i l l i ng 1 1  8 . 9  
Bee f 8 6 . 5  
Pas t ry 8 6 . 5  
Sme l l  7 5 . 6  
Cr i s py 6 4 . 8  
So f t  pas t ry 5 4 . 0  
Conveni ence 4 3 . 2  
I t i s  f i l l ing 1 0 . 8  
Other 32 25 . 8  

To t a l  129 

M a lay 
No . % 

40 42 . 1  
3 3 . 2  
2 2 . 1  
2 2 . 1  
2 2 . 1  
4 4 . 2  
1 1 . 1  
1 7  17 . 9  
7 7 . 4  
28 29 . 5  
106 

Overall 
No . % 
87 37 . 9  
14 6 . 4  
10 4 . 6  
10 4 . 6  
9 4 . 1  
10 4 . 6  
6 2 . 7  
2 1 9 . 6  
8 3 . 7  
60 27 . 4  
235 

No t e :  Percen tage was t aken ou t o f  responden t s  who l i ked t he p i e  
(non- r e s ponses were no t i ncluded ) ,  i . e . 129 Ch inese , 106 Malays and 2
35 t o t al . More t han one response was perm i t ted , resul t i ng i n  more 

responses  than the numbe r  of responden ts  who l i ked the pi e .  

Ther e  were  v e ry few responden ts  who d i d  not l i ke the pi e .  A maj ori ty 

of the Chinese  who did no t l ike the p i e  ( 3  ou t of  7 )  s a i d  i t  was 

becau s e  o f  the bee f .  De t a i led resul t s  are g i ven in Append ix 7 . 1 .  
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The f lavour o f  the  p i e  was accep table to  mos t responden t s  ( see Table 

7 . 6 ) .  Vhen asked why they l i ked the f lavour o f  the p i e ,  there was a 

remarkably s im i lar response from both  e thnic  groups . O f  grea t es t 

impor tance was the beef smell and flavour , the p i e  f i l l i ng ,  and the 

pas t ry .  H e re agai n ,  there were many res ponden ts  who gave reasons wh i ch 

were no t shared by o ther responden t s , wh ich resul ted in a large " o the r "  

ca tegory ( see Table 7 . 7 ) .  

Table 7 . 6 :  Response t o  flavour o f  p i e  

Ch inese 
No . % 

Like f l avour o f  p i e  128 87 . 1  
Di s l i ke f l avour of p i e  14 9 . 5  
Don ' t know 5 3 . 4  
Non- responses 

To tal  147 100 . 0  

Mal ay 
No . % 

9 7 85 . 1  
7 6 . 1  
10 8 . 8  
1 1 4 100 . 0  

Overall  
No . % 

2 25 86 . 2  
2 1  8 . 0  
1 5 5 . 8  
1 0 
2 7 1  100 . 0  

No t e :  Percentage was gi ven out of  the to tal number o f  responden ts , 
i . e .  1 4 7 Ch i nese , 1 14 Malays and 26 1 to tal ( non- res ponses were not 
included ) .  

Table 7 . 7 :  Reasons for l i ki ng f lavour of  pie 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Chinese 
No . % 

Bee f sme l l / f lavour 27 2 1 . 1  
Tas tes n i ce 20 1 5 . 6  
Pas t ry 2 2 1 7 . 2  
Fi l l i ng 1 2 9 . 4  
Cr � S J?Y pas t ry 8 6 . 3  
Sp1 c 1 ness  9 7 . 0  
Every t h i ng 2 1 . 6  
Di f fe ren t t as te 2 1 . 6  
PeR per 6 4 . 7  
Ot er  37 28 . 9  
M i s s i ng value 2 -

To tal 147 100 . 0  

M a lay 
No . % 

23 23 . 7  
15 15 . 5  
20 28 . 6  
1 2 1 2 . 4  
6 6 . 2  
6 6 . 2  
5 5 . 2  
2 2 . 1  
1 1 . 0  
23 23 . 7  
1 -

1 14 100 . 0  

Overall  
No . % 

so 1 9 . 4  
35 1 3 . 6  
42 1 6 . 3  
24 9 . 3  
1 4 5 . 4  
1 5 5 . 8  
7 2 . 7  
4 1 . 6  
7 2 . 7  
60 23 . 2  

3 -

2 6 1 100 . 0  

N
1

o t e : Percen tage was given ou t o f  the to tal number o f  responden ts  who 
iked t h e  p i e , i . e . 128 Chinese 97 Malays and 258 t o tal 

(non - res �onses were no t i n c luded ) . More t han one response was 
�ermi t t ea � resu l � i ng i n  more responses t han responden t s  who l i ked the f lavour o r  the p 1 e . 

The reasons for  n o t  l iking the flavour o f  the p i e  were qui te  d i f ferent 

for the  two e thn i c  groups . The Ch inese said the beef f lavour was too 

s trong wh i le the Malays said  they did  no t l i ke pies  as a product  ( see 

Append i x  7 . 2 ) .  
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7 . 4 . 7 Re tai l ou t l e t  

Bo th e thn i c  groups had s i mi lar ideas a s  to  where t hey wan t ed the 

produc t  sold . Top on the l i s t  were supermarkets  ( 38 . 2% Chinese and 

34 . 5% Malays ) ,  followed by fas t food ou t le t s , and "o ther s "  ( wh i ch 

included hawkers , burger s talls , res tauran ts ) .  This was i n  con t ras t t o  

the i n i t i al survey where the responden t s  wan ted bakery produ c t s  t o  be 

sold in bread and cake shops . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -

Table 7 . 8 :  Re tail  ou t le t s  prefe rred for the  pie  

Ch inese 
No . % 

Supe rmarke t 1 18 80 . 3  
Fas t f ood ou t l e t  47 32 . 0  
Bread and cake shop 46 3 1 . 3  
Cof fee  shop 1 9  1 2 . 9  
Scho o l  can t een 1 7  1 1 . 6  
Sundry shop 7 4 . 8  
O ther 55 37 . 4  

To t a l  309 

Malay 
No . % 
90 78 . 9  
56 49 . 1  
43 37 . 7  
1 7 14 . 9  
15 1 3 . 2  
5 4 . 4  
35 30 . 7  
261 

Overall 
No . % 
208 79 . 7  
103 39 . 5  
89 34 . 1  
36 1 3 . 8  
32 12 . 3  
12 4 . 6  
90 34 . 5  
570 

No t e : Percen tage was gi ven ou t o f  the to tal number of  responden t s  i n  
tes t e . g . 147 Ch inese ,  1 1 4 Malays and 26 1 total . More than one 
response was permi t ted . 

7 . 4 . 8  Buy i ng i n t en t i ons and proposed frequency o f  purchase 

The p r i ce of t he p i e  was s e t  at 
$
1 . 30 in the tes t ,  and the responden t s  

were asked i f  they were i n teres ted t o  buy the p i e  at  that price . The re 

was a s l i gh t ly d i f feren t response be tween the e thn ic groups ( see Tabl e  

7 . 9 ) . M o r e  Chinese t han Malays we re " very in teres ted " , wh i le a 

maj or i t y  o f  the Malays fell  i n t o  the "somewha t in teres t ed"  ca tegory . 

However , for those responden t s  i n teres ted i n  buying the p i e , the  

d i s t r i b u t i on o f  the i r  i n t ended frequency o f  purchase was very s imi lar 

( see  Table 7 . 10 ) . 



---- - - --- --- - - -- - - - - ---- --- - - - -- - ------ - --------- - - ---- - - ------ -Table 7 . 9 :  Buyi ng in ten t ions 

- --- -

-
- - ---- - ------------- - ------- - - ---- -- - - - -------- - - - --- -- - -

Chinese 
No . % 

Very i n teres t ed 48 33 . 8  
Some�ha t i n t eres t ed 7 1 50 . 0  
No t a t  all  i n t eres ted 23 16 . 2  
Non-response 5 -

To tal 147 100 . 0  

Mal ay 
No . % 
24 2 1 . 4  
75 67 . 0  
1 3 1 1 . 6  
2 

-1 14 100 . 0  

Overall 
No . % 
7 2  28 . 3  
146 57 . 5  
36 14 . 2  
7 

-2 6 1 100 . 0  

16 7 

N�t��--P�����t�g�-��;-gi���-��t-�f-th�-t�t�l-���b��-�f-��;p��d��ts i . e .  
142 Ch inese , 1

1
2 Malays and 254 t o t al ( non-respons es �ere no t 

included ) . 

Table 7 . 10 :  P roposed frequency o f  purchase 

Ch inese 
No . % 

More than once a �eek 33 28 . 3  
Once a �eek 43 37 . 5  
Once a for t n igh t  1 3 1 1 . 7  
Once a mon t h  1 6 1 3 . 3  
Less than once a mon th 1 1  9 . 2  
Non- response 3 

To tal 1 1 9 100 . 0  

Mal ay 
No . % 
26 26 . 3  
40 40 . 4  
20 20 . 2 
1 2 1 2 . 1 
1 1 . 0  
-99 100 . 0  

Overall  
No . % 
59 2 7 . 4  
8 3 38 . 6  
33 15 . 4  
28 1 3 . 0  
1 2 5 . 6  
3 

2 18 100 . 0  

No t e :  Percentage was gi ven out of  the t o t al number o f  res ponden t s  who 
were i n t e res ted in buy i ng the pie

i 
i . e .  1 1 6 Chinese , 9 9  Ma l ay and 2 1 5 

total  ( non-responses �ere not 1nc uded ) . 

7 . 4 . 9  D i s cu s s i on o f  cen tral loca t i on t e s t  resul ts 

The consumer tes t showed tha t  a maj o r i ty o f  Malay and Chinese 

responden t s  l i ked the pie . A large propor t i on o f  those �ho l i ked the 

pie said  i t  was because of  i t s f lavour . O f  t hose who l i ked the  f lavour 

of the p i e , abou t 20% of the res ponden ts i nd i cated t hey l i ked the beef 

smell  and f lavour . The focus group d i scuss i on as wel l  as the sensory 

pro f i l i ng ,  on the o ther hand , sho�ed that  mos t res ponden t s  found the 

beef f lavour overpo�er ing . I t  is pos s ible that the 20% o f  the consumer 

tes t responden ts  who l i ked the bee f f lavour of the p i e  were in the 

minori ty , whi l e  t he maj ori ty could have f ound it t oo s t rong , al though 

they l i ked t h e  overa l l  flavour . 

In mos t respe c ts , the responses from bo t h  e thni c groups �ere remarkably 

simi lar . There was perhaps a small  di f ference i n  t he reasons for 

liki ng the  p i e .  The Malays though t t h a t  conveni ence was impo r t an t , 

whereas the  Chinese d i d  not . The Ch inese also i n d i ca t ed tha t they 



1 68 

l iked the p i e  because  of  the pas t ry ( con f i rmed by the f ocus groups 

where the Chinese women especi a l ly l i ked the pas t ry) . 

As i n  the focus group , the responden t s  i n  the consumer tes t wan ted the 

pie  t o  be sold i n  s u permarke t s . A large propor t i on ( about 40% of a l l  

responden t s )  also  wan t e d  i t  i n  fas t f ood ou t le ts . The focus group 

par t i c i pan t s  also  sugges ted fas t f ood ou t l e t s . 

In the  i n i t i a l  consumer survey , responden ts  were asked whe t her , apa r t  

from bread and cake shops , they would l i ke to  s e e  bakery snacks s o l d  i n  

can t eens , sundry shops and hawkers . A t  tha t s tage , fas t food ou t l e t s  

and supermarke t s  were no t iden t i f i ed a s  po tent ial ou t l e t s  f o r  bakery 

snacks . However ,  s i nce the ini t ial survey was carried ou t ,  bo th those 

ou t l e t s  have grown i n  i mpor tance in  Malays i a .  

Vhen asked i f  they were i n t eres ted i n  buy i ng t h e  pie , a maj ori ty  o f  the 

responden t s  ( 58% ) said t hey were somewhat interes t ed wh i le 28% 
ind i c a t ed they were very i n t eres ted . Many responden t s  commen t ed tha t 

the s cale was s kewed , i . e .  they fel t tha t there should be a cat egory 

between " very i n t eres t ed '' and " somewhat i n teres ted " . Thi s ,  however ,  

did  n o t seem t o  a f fec t t he i r  proposed frequency of  purchase where 66% 
ind i c a t ed tha t they would buy i t  a t  leas t once a week . Marke t 

poten t i al could no t be obtai ned from the consumer tes t because o f  the  

high rej e c t i on ra t e .  Th i s  resul ted i n  a sample o f  responden ts  which 

may no t be  represen t a t i ve of  the Malay and Chinese popu l a t i on . 

Add i t i onal data , such as t he age d i s t r i bu t i on o f  the popula t i on and the 

age groups o f  people who shop at  supermarke t s  are requi red . Fur ther 

da t a  s uch as sales of p i es from baker i es would also provi d e  an 

ind i ca t i on o f  the p o t en t i al s i ze of  the marke t .  The f i gures for 

propos e d  f requency of purchase were t hough t t o  be infla ted as local 

pies  do no t sell very wel l . 

7
. 4 . 10 Marke t ing i n forma t i on from produc t t e s t ing 

A p r i ce of $1 . 30 for the p i e  was set for the consumer tes t and i t  

appeared t o  be accep table t o  the responden t s .  The price wh ich the  

focus group par t i c i pan t s  were wi l l i ng t o  pay ranged be tween $ 1 . 00 $
1 . 80 and that  was used as a guide l ine . I t  would have been more 

in forma t i ve to prov i d e  a range of prices for selec t ion by the consumer . 
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As i t  i s ,  n o  in forma t i on was obtained on how consumers would  reac t i f  

the p r i ce was a l t e red . 

All t he par t i c i pan t s  in the focus groups wan ted the p roduc t t o  be 

promo t ed , par t i cularly on telev i s i on .  The Malay s t uden ts  wan ted  the 

promo t i on to  be " exc i t ing"  wi th a cat chy produc t name and j ingle . The 

Chinese  s t uden t s , on the o ther hand , wan ted  to know tha t the p i e  was a 

new p roduc t and i s  well  known i n  New Zealand and wide ly accep t ed i n  

Malays i a .  They also wan t ed to know that  i t  tas tes  n i ce and i s  wor th 

buy i ng .  Both  Mal  ay and Chinese women d i d no t know how the p roduc t 

should  be promo t ed . I t  was clear that  the  "halal"  message was 

impor tan t to  the  Malays . The pre ferred labe l l ing include the phrase 

" ce r t i f i ed by the New Zealand Ins t i t u t e  o f  Mea t Managemen t "  t oge ther  

wi t h  the "halal " symbol . The brand name was no t resolved as the 

concern for f reshne s s  was very s t rong . The focus group par t i ci pan t s  

wan ted  to know that  t h e  beef was f rom New Zealand , bu t d i d  no t l i ke t h e  

concept  o f  impor t i ng t h e  p i e .  There was a n  overwhelming p re fe rence for  

the pie  to  be sold in  supe rmarke ts . 

7 . 5  DI SCUSSION OF RESULTS FROM CENTRAL LOCATION TEST , FOCUS GROUPS AND 

SENSORY PROFI LING 

Bo t h  the cen t ral loca t i on tes t and sensory pro f i l ing resu l t s  i nd i ca t ed 

tha t the p i e  was acce p t able 

however , d i d  no t f i t comple tely 

to  consumers . The focus group resul t s , 

i n t o  t h i s  t rend . Malay women and 

Ch inese s t uden t s  said  t hey d i d  no t l ike the p i e  a l t hough they r a t ed i t  

acce p t able in  the s ensory prof i l i ng .  

Senso ry proper t i es were obviously impor t an t  t o  the res ponden ts  i n  the 

cen t ral loca t i on t es t .  These were also  men t i oned repea tedly in  the 

f ocus groups . Thi s  con f i rmed the ear l i e r  find ings that  ind i ca t ed that  

" tas t e "  was an i mpor t an t  fac tor  in  a bakery snack . One as pec t o f  the 

sensory prope r t i e s  o f  the pie was the bee f flavour . Both focus group 

and cen t ral locat ion tes t resul t s  ind i ca ted that beef f lavour was too 

s t rong . The consumer t es t ,  however ,  showed that some responden t s  l i ked 

the bee f f lavour . Only a small propo r t i on of  responden t s  d i d  no t l ike 

t he p i e  because of  the  beef flavour ( 1% ) . This  could be  due to  the 

fac t that  people who d i d  no t l i ke bee f t e nded not to  par t i c i pa t e  in  the 
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tes t . 

In the  focus group , the Malay women d i d  no t l i ke the pas t ry o f  the p i e  

and t hey a l s o  rated i t  lowe r t han o ther consumer s  and the 

pseudo-consumers . The Chinese , on t he o ther hand , said t hey l i ked the 

pas t ry very much . Thi s  was also the t rend in  the consumer tes t where 

15% of the Chi nese responden t s  said they l i ked the pie because of the 

pas t ry ( compared to only 7% of the Malays ) .  

Conven i ence was an i mpor t an t  feature to  the Malays ; t h i s  was s hown 

bo t h  i n  t h e  consumer t e s t  and focus groups . Eigh teen percen t o f  the 

Halays l i ked i t  because i t  was convenien t , only 3% Chi nese gave the 

same respon s e . In  the focus group , the Halay s tuden ts  l i ked the p i e  

because  i t  was cheap , fas t and easy . 

7 . 6  CONCLUSION 

The p i e  was accep t able to  bo th e thn i c  g roups , al though t he Malay 

s t uden t s  perceived the p i e  d i f feren t ly ( as a compe t i tor to  hamburgers  

ra ther  t han a bakery s nack) . The  s ensory proper t i es o f  t he p i e  were 

very impo r tan t ,  and could be improved by reducing the i n tens i ty o f  the 

bee f f lavour . I t  was believed fur ther i mprovemen ts should be made on 

the p i e  and t hen a marke t tes t should be conduc ted . 
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THE USEFULNESS OF CONSUMERS AT DIFFERENT STAGES IN THE 

PRODUCT DEVELOPMENT PROCESS  
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8 . 1  COMPARI SON O F  MARKET RESEARCH TECHNIQUES I N  THE INITIAL STAGES OF 

PRODUCT DEVELOPMENT 

Three d i f fe ren t techni ques �ere used i n  the i n i t ial marke t research 

s tage : a f ocus group , a consumer survey and mul t i d imens i onal scal ing .  

Background i nforma t i on �as also sough t from the l i tera ture i n  the desk 

s tudy to  provide i n forma t i on abou t the Malays i an marke t . 

The desk s t udy iden t i f i ed produc t areas �h i ch �ould represen t 

opportun i t i es i n  the Malays ian market , de f i n i ng the scope of  the s t udy . 

I t  also revealed impor tan t t rends and consumer a t t i tudes relevan t to  

the proj ec t . Ho�ever , from  the  i n forma t i on o b t a i ned , i t  �as i mpos s i ble 

to  pred i c t  rela t i ve acce p t abi l i t i es of  produc t areas amongs t the e thni c  

groups . 

The resul t s  o f  the three techn iques used for i n i t i al marke t research 

are summari sed in  Table 8 . 1 .  The charac ter i s t i c s  tha t �ere des i red i n  

a bakery snack �ere qu i t e apparen t ,  i t  had to  tas te and smell good , be 

seen to be f resh , need no prepara t i on , have a �c lean'' image , and be 

though t to  be hea l t hy .  The produc t type preferred �as less d e f i n i t e  

due t o  s l igh t  d i f ferences i n  pre ference be t�een the t�o e t hn i c  groups . 

Bread p rodu c t s  �ere favou red by panel i s ts i n  Ne� Zealand , and purchased 

by bo th e t hn i c  groups from bread and cake shops , bu t the MDS resul t s  

i nd i ca t ed a preference for non-bread produc t s  b y  bo th Malays and 

Chinese in Malays i a .  A savoury produc t  �as favoured by bo t h  e t hni c  

groups . Fore ign produc t s  �ere also clearly favoured , pos s i bly because 

i t  was a neu t ral area . Both  e t hni c  groups i nd i cat ed a preference for  

the  i ncorpora t ion o f  local flavours . 
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Tabl e  8 . 1 :  Resu l t s  o f  i n i t ial  marke t research 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FOCUS GROUP 
Produc t charac t e r i s t i cs found to be impor tan t  tonvenience 
freshness  
smel l  
incorpora t ion o f  local f lavour 
"heal th i ness "  was men t ioned 

Produc t area ranked i n  meat pies 
spec i a l  var i e ty b read 
pas t ry p roduc t s  
cake / b i s cui t mixes , and 
local ku i h s  

Ou t l e t  �r e f er red 
br�ad a d caRe shops 

CONSUMER S URVEY 

t e rms o f  preference 

pas t ry dough for consumers  and ca terers 

Produc t  charac t e ri s t i cs found t o  be impor tan t  taste/ cleanliness , freshness 
heal t ny ( i . e .  good for  you ) 
conven 1 e n t  t o  o b t a i n  

roduc t s  mos t common! urchased 

a 
cake 
fi lled baked 
curry pu f f  
pie 

buns 

1 ese 
fllled baked 
bread 
curry puff  
cake 
p i e  

by res ondents  

buns 

Ou t l e t  o th e r  t han b read and cake shop prefe rred 
canteens 
MULTIDIMENSIONAL SCALING 
Percept i on of  baker� snacks 
taste sweet to sa oury 
produc t type  - bread to non-bread 
origin  o f  produ c t  - local or f o reign 

Produc t area preferred 

=ry 
non-bread 
fore i gn 

Ch inese 
savoury 
non-bread 
fore ign 
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The impo r t an t  charac t e ri s t i cs 

focus group and t he consumer 

in  bakery snacks nomina t ed i n  both  the 

survey were cons i s ten t .  Thi s  was an 

intere s t i ng resul t s ince the focus group cons i s ted o f  Malays ian 

s tuden t s  who were overseas for nearly one year . The charac t e ri s t i cs 

l i s t ed as i mpor t an t  were conven i ence , nu t r i t ion ( heal th)  and f reshness . 

Tas te  was f ound t o  be impor tan t  i n  the survey and t he MDS . One pi ece 

of i n f o rma t i on that  was uni que to the MDS techni que was the  concept  of 

"bread " vs " non-bread " produc t s .  

The �ocus g roup resul t s  showed that  par t i c i pan t s  wan ted bakery products  

to  be sold  only i n  bread and cake shops . In the survey , al t erna t i ve 

ou t l e t s  wer e  explored . These inc luded can t eens , hawker s  and sund ry 
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shops . These  outle t s  were selec ted from the author ' s  exper i ence , and 

only the  can t eens were popular amongs t survey responden t s .  However , a t  

the p roduc t tes t ing s tage , the resul ts  revealed a s t rong p reference for  

supermarke t s . Can teens were selec ted by only 12% of  responden t s . 

The i n forma t i on f rom the three techni ques used ini t i ally were bo t h  

cons i s tent  and complemen tary . Ini t i al focus groups revealed impor tan t  

a t t i tudes and t rends whi ch were  used t o  des ign the ques t i onnai re for  

t he su rvey f rom wh i ch quan t i ta t ive resul t s  were ob tai ned . MDS  provided 

a broad p i c t ure of the percept ion and p references for  bakery snacks . 

I t  a l s o  revealed only minor d i f ferences be twe�� the two e thn i c  groups . 

From t he resul t s  o f  the ini t ial marke t research , conclus ions could be 

d rawn on the  use o f  the three techn iques . F i rs t ly ,  both  focus group 

and MDS provided general i nformat ion on produc t areas and product  types 

wh i ch could be used to  gui de produc t developmen t .  They are bo t h  

exploratory techn iques . Ex t ensive knowledge or  understand ing o f  t he 

marke t i s  no t requi red for the i r  use . They can be conduc ted qui ckly 

and wi thou t the expend i ture of large amoun ts  of money . A l t hough , i n  

focus groups , care has t o  b e  taken i n  select i ng consumers 

represen t a t ive o f  the populat ion of  in teres t ,  recrui tmen t need no t be 

so s t r i ngen t for MDS . 

On t h e  o ther  hand , an unders tanding of  the  marke t was requi red before a 

survey could be conduc ted , o t herwi se i r relevan t i n forma t i on w i l l  be 

ob t a i ned . Thi s  was shown i n  the choice  o f  the ou t le t s  ( can teens , 

hawkers , sundry shops ) presen ted as a l t erna t i ves to  the responden t s . 

Supermarke t s  would  probably have been a be t te r  cho i ce ,  bu t was no t 

selec ted because o f  the l ack of  informa t ion .  Thus , a survey i s  bes t 

condu c t ed where t here i s  suf f i c i en t informa t i on to dec i de on relevan t 

areas tha t requ i r e  quan t i tat ive in format i on , such as the f requency wi t h  

wh i ch snacks a re ea ten , buying pat t erns and d i fferences be tween 

popula t i on segme n t s . 

Th i s  agrees wi t h  t rad i t i onal marke t research th inking wh i ch regards 

focus goups as a qual i ta t ive explora t o ry research techni que t o  gu i d e  

t h e  design o f  fu ture quan t i tat ive s tud i es . 
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8 . 2  USE O F  CONSUMERS IN  I DEA GENERATION AND SCREENING 

The two t echniques , brains torming and nominal group t echnique were 

e f f e c t i ve in p roduc i ng good produ c t  ideas , bu t under d i f ferent  

cond i t i ons . Brains torming produced more novel and innova t ive ideas bu t 

requ i red ski l l ful modera t i on .  Nominal group t echni que , on the o ther 

hand , was eas ier  t o  condu c t  bu t produced less innova t i ve ideas . 

E f f o r t  was made t o  s e l e c t  s i mple idea generat ion t echniques as the 

pane l i s t s  were no t s pe c i al ly selec ted or t rained for the purpos e .  The 

consumers who par t i c i p a t ed i n  the idea genera t ion sessi ons were also  

the ones  who s caled the  bakery produc t for  MDS . The resul t s  showed 

tha t t he use of idea genera t ion techni ques was p roduc t i ve and could 

perhaps be imp roved by the s elec t ion of crea t i ve ind i vidual s . Good 

ideas were ob tained and they were mos t ly a cross of ideas ( i . e . 

wes t e rn p roduc t s  wi th an asian f lavour or f i ll ing) rather than 

comple t e ly novel ideas . Thus , use o f  consumers for idea genera t i on was 

fel t t o  be par t i cularly sui ted to l ine ex tens i ons or product  

mod i f i ca t i ons . However ,  i t  may be  poss ible  t o  genera te  novel ideas i f  

consumers are recru i t ed who are especially crea t ive . 

Due t o  t h e  large numbe r o f  product  ideas genera t ed ,  a quan t i t a t i ve 

s creen i ng me thod was used to  reduce the number t o  seven produc t s  for 

final selec t i on by consumers . Consume rs were asked to select  the 

produc t c a t egory that  t hey mos t prefeired and to  rank thei r preference 

for t h e  p roduc t s  wi thin  each produc t cat egory . Thi s  me thod revealed 

the p r e ferences o f  the two e thni c  groups for  the four produ c t  

ca t eg o ri es ( pies , cakes , buns and p i z za ) . The Chinese had a s t rong 

prefe rence for  p i es wh i le the Malays did  no t show a d i s t inct  preference 

for any one category . Mea t pies  were iden t i f i ed by the f i r s t  focus 

group ( cons i s t i ng of Chi nese s tuden t s )  as a sui table impo r t ed bakery 

snack . Mea t p i e s  also  f e l l  i n t o  the region of pre ference iden t i f ied in 

MDS , i . e .  i t  was a fore ign , savoury , non-bread produc t .  Because of  

a l l  these fac t ors , a mea t  pie was chosen for fur ther developmen t .  
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8 . 3  SENSORY EVALUATION METHOD TO GUIDE FORMULATION OF FOOD PRODUCTS 

In t h i s  . proj ec t ,  Malaysian s tudent s  consi s t ing o f  Malay and Chinese 

s tuden t s  in Uni versi t i  Sains Malaysi a  were used to set  up an " ideal 

produ c t  pro f i le " . The plan was to t r a i n  a pseudo-consumer panel i n  New 

Zealand to use the "ideal produ c t  profile"  to guide the formul a t ion 

developmen t .  Unfor tunately , this  was  no t possible because the  

formulat ion o f  the  pie  made i n  Malays i a  for the ideal produ c t  p ro f i li ng 

could no t b e  dup l i ca ted in New Zealand . Thi s  mean t that t he New 

Zealand panel i s ts could no t relate  to t he s coring or the " ideal s "  o f  

the Malays i an panel .  Thus , the pseudo-consumers paneli s t s  i n  New 

Zealand es t ab li shed thei r own i deal product profi le whi ch was 

subsequent ly used to 'guide formu la t i on of the pie . Sensory data f rom 

the pro f i li ng was used success fully to derive emp i r i ca l  equat ions 

rel a t ing produ c t  a t t ri bu tes and accep tabi l i ty to ingredi en t  levels . 

Al t hough t h e  pseudo-consumer pane li s ts were no t represent a t i ve o f  the 

consumers in Malaysi a ,  using the senso ry prof i l ing me thod wi t h  ideal s , 

an acceptable produ c t  was achieved . 

tes t i ng ·with · four d i f feren t groups o f  

Thi s  was con f irmed i n  the  produ c t  

consumers in Malay s i a  (Mal ay 

women , Chi ne s e  women , Malay s tuden t s , Chinese s tuden ts ) .  An ident i ca l  

ideal prod u c t  pro f i l e  was used to  evaluat e  t h e  pie . The pro f iles 

produced by all  the consumer groups correlat ed s i gni f i can t ly wi t h  each 

o ther and wi t h  that  of the pseudo-consumer paneli s ts in New Zealand . 

Thus , the use  o f  consumers who were bri e f ly trained was successful  in 

gui ding f o rmula t i on ,  toge ther wi t h  the  use of  their own p rodu c t  pro f i le 

wi th f ixed i d eals . 

Two i ssues remain unresolved in t h i s  formulat ion s tudy . One was the 

locat ion o f  ideals and the o ther was the use of i n t e rval  and rat i o  

scores f o r  analysis  o f  ideals . In t h i s  research , the pseudo-consumer 

paneli s t s  were allowed t o  develop thei r  own ideals . Ideals for each 

at tr i bu t e  was fixed , and all  ideals were placed , by agreemen t ,  i n t o  

pos i t i on s  o f  0 ,  2 . 5 ,  5 , o r  10 cm on the l i ne scale . Because the range 

of the i n terval and rat i o  s cores was d i f ferent , the s tandard dev i a t ion 

of the s cores was no t comparable across a t t ributes  wi t h  d i f ferent 

ideal s . I t  i s  no t prac t i cable to  have all the ideals a t  one point  on 

the l ine s cale ( e . g .  -5 ) , as no t a l l  ideals of  a t t ri bu tes  are wan ted i n  

nodera t i on . Ideals of  o f f- f lavours should b e  a s  low as pos s i ble and 
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ideals for acceptabil i ty should be  as high as pos s i ble . The  e f fec t of  

anchor words on the  line scale to  allow all i deals t o  be  

set  at  one  point was n ot i nves t igat ed . The s econd issue relat es to the 

use o f  i n terval o r  rat i o  scores . Both  were used in preference to  

sample s cores as they gave an indicat ion of  how far away .•·the  a t t ribut e s  

were from t h e  ideal . However ,  b o t h  appeared t o  be . s imi lar in  

effec t i veness in  regress i on equa t i ons . More  de tailed ' s tudies are  

� required t o  es t ablis h  d i ff erences in  the two t echniques i n  analys ing 

ideals • 

• 8 . 4  COMPARISON OF CENTRAL LOCATION TEST , FOCUS GROUP . AND SENSORY 

PROFILING IN PRODUCT TESTING 

'The three t echniques were s e lec ted for produc t tes t ing as they were 

[comp lemen t ary . The cent ra l  locat i on tes t provided data on the 
r 'percen t age o f  people i n t eres t ed in  buying the pie . Thi s  could be use d  

1tO e s t i ma t e  the  marke t po t en t ial . The focus group was a quali t a t i ve 

�echnique whi ch could provide informat i on on the consumer a t t i tudes 
� 
_towards the produc t and t hus , how i t  could be bes t pos i t ioned . The 

senso ry profile  could be  used to compare the evaluat i on of the pie by 

the consumers wi t h  t h at of  the  pseudo-consumer pane l i s t s  in  New 

Zealand . 

The resul t s  from the cen t ral locat i on tes t correlat ed well wi t h  that 

obtained from s ensory p ro f i l i ng . There was an overall liking o f  the 

pie , but  the s trong beef  f lavour was unacce p t able  t o  some consumers . 

Resul t s o f  bo t h  t echniques also  indicated slight d i fferences be tween 

ethn i c  groups . In the  s e n sory profiling , the Malay women d i d  no t like 

the pas t ry whereas the Chinese  women did . From the consumer t es t ,  a 

)ercen t age o f  the Chinese  ( 15%) indi ca t ed that  t hey liked the pas t ry 

�ile  fewer Malays did  ( 7%) . 
I 
t 
�n t radi c t ory evidence was o b t ained from the focus group and s ensory 

�of i l ing . In the focus group , the Malay women and Chinese s tuden ts  

ndi ca ted that  they did  n o t l i ke the pie , but  their  sen sory s core for 
he overal l  accep tabi li t y  was 6 . 4  and 6 . 7  respec t ively . This could 

ave been  due to the influencing of group opinion by a few dominan t 

�rt i c i pan t s . �� 
.; 
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Marke t po t en t i al could no t b e  es t imat ed due to  a high rej e c t i on rate  

and a lack o f  s t a t i s t ical informat ion on  t he propor t i on o f  the 

popula t i on who shop in supermarke t s . The es t ima tes of buying f requency 

o b t a i ned f rom the cen t ral loca t i on tes t and the focus groups were 

though t to be h igher than the normal buying pa t t ern for bakery 

produc t s .  Thus , the cen t ral loca t i on tes t was only use ful i n  

quan t i fying the i n f orma t i on f rom the s ensory prof i l i ng and f ocus 

groups . A t e s t  marke t would be more useful in ob taining marke t 

po ten t i al . 

The focus group and sensory pro f i le were very useful in  e l i c i t ing 

informa t i on on whe ther the produc t needed improvemen t and how i t  could 

be improved . I t  would be more useful to employ these two techn i ques 

a f t e r  formula t i on . Then , i f  necessary , the produc t could be 

re formula ted be fore conduc t ing a cen t ral locat ion tes t or tes t marke t 

to  pred i c t  marke t poten t ial . The cen t ral l oca t i on tes t i s  an expens i ve 

and t i me consuming exercise  and should only be carried ou t a t  t he f i nal 

s t ages of the produc t developmen t .  The grea tes t  drawback of us ing 

cen t ral loca t i on tes t to  pred i c t  marke t po ten t i al ,  however ,  i s  t h e  lack 

of i n forma t i on on consumer awareness , repeat purchase , and dep th o f  

repea t . 

8 . 5  THE STAGES AT �HICH CONSUMERS ARE MOST USEFUL IN PRODUCT 

DEVELOPMENT 

In t h i s  proj ec t , consumers were used in v i r tually all s tages . The i r  

con t r i bu t i on was useful a t  all  s tages . However , consumer inpu t was 

v i tal  during the ini t ial  marke t research , during the formula t i on s t age 

and during the  produc t tes t ing . 

Consumer par t i c i pa t i on was also found par t i cularly useful  for 

s creening . In this  proj ect , d i f ferences in preference be tween the 

Malays and Ch inese were revealed dur ing this  process . F rom t h i s  

research , i t  i s  recommended t h a t  small groups o f  consumers b e  used a t  

as many o f  t h e  produc t developmen t s t ages as pos s i ble . Th i s  s t ra t egy 

reduces the chance o f  s pend ing excessive  amoun t s  o f  t ime and money on 

erroneous o r  i naccura te  data . Use o f  consumers at the vari ous s tages 
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helps guide t he developmen t and also  provides a means o f  checking t he 

informa t i on o b t a ined previously . For example , the ou tle t s  selec ted as 

al terna t i ves to bread and cake shops in the f i rs t  survey and the focus 

group were no t con f i rmed by the cen t ral loca t i on t es t  or focus groups . 

Be tween t he t ime when the ini t ial marke t research and the produc t 

tes t ing was conduc ted , supermarke t s  had grown in i mpor tance i n  

Malays i a . I f  t h e  focus groups in the product  test ing phas e  had been 

conduc ted ear l ie r , t h i s  t rend would have been de tec ted . 

8 . 6  THE TECHNIQUES SUITED_ FOR USE BY CONSUMERS , PARTitULARLY IN A 

CROSS-CULTURAL SITUATION 

In almos t a l l  the t echni ques used , the two e thnic groups were kep t  

separa te  t o  enable compari son . Language was no t a maj or problem a s  the 

Malays s poke Malay whi le a maj ori ty of the Ch inese spoke Engl i sh or a 

Chinese d i al e c t .  In a l l  cases except  the ini t ial survey and the 

cen t ral loca t i on t es t ,  the au thor conduc ted the research and there were 

only minor problems in communicating .  Malay and Ch inese t rans l a t i ons 

o f  forms for  use by consumers were provided where necessary . 

The only techn i que where there was a cross-cul tural problem was in the 

ini t ial consumer survey and cen t ral loca t i on tes t .  It  was found that  

the Malays were reluc t an t  t o  answer ques t i ons . The Chinese , on the 

o ther hand , responded wel l .  No problems were found i n  focus groups 

where d i s cuss i ons were i nvolved . 

8 . 7  RECOMMENDATIONS FOR FUTURE �ORK 

The two e thnic  groups were kep t  separa t e  in all  bu t one o f  the 

t echn iques used . A t  the formulat i on s t age , the pseudo-consumer 

panel i s t s  were mos t ly Ch i nese wi th one Malay . Although the f i nal 

produc t was acce p t able  t o  the four groups o f  consumers used in the 

produc t tes t i ng ,  t here  were some d i f ferences in t he evalua t i on o f  the 

pi e  bo t t om , and beef  

ps eudo-consumer panel i s t s . 

aroma between 

Fur ther work 

the  Malay 

could be 

women 

done 

and 

to s ee 

the 

i f  

formu la t i on us i ng t wo s eparat e  panels cons i s t ing o f  Malays and Chinese 

�ould p roduce two comp l e t ely d i f feren t formu la t i ons  or one wh i ch i s  
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acceptable to  the two e thni c  groups . 

The f i rs t  f ocus group p roduced resul t s  wh i ch were useful in  the produ c t  

developmen t p rocess . 

i n  the product  tes t ing 

p rof i l ing . This  could 

the popul a t ion .  More 

However , some o f  the resul t s o f  the focus groups 

phase did not correl a t e  wel l  wi t h  sensory 

be because the groups were no t represen t a t i ve o f  

focus groups need t o  b e  carried o u t  be fore the 

resul t s  can be confi rmed . Fur ther research could be done as t o  the  

numbe r  of  focus groups that need to  be  used at  each s t age before 

resu l t s  can be regarded as quan t i tat ive , e . g .  s hould the focus group 

be repea t ed 3 ,  5 or 10 t imes before the resul t s  are regarded as -

represen t a t i ve of  the targe t market . 
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APPENDIX 2 . 1  

FACTORS CONSIDERED IMPORTANT IN SCREENING 

Au thor  

Mo t t l ey & New ton , 1959  

O ' Meara , 1 9 6 1  

Har r i  s ,  1 9 6 4  

Earle , 1 9 7 3  

Anderson , 1 9 7 7  

Merr i f i e l d , 1 9 7 8  

Cooper ,  1984  

Fac tors 

Chances o f  techni cal success 
Time to  compl e t i on 
Cos t  of  proJ e c t  
Marke t need 
Marke t gai n  

Marke t ab i l i ty 
Durabi l i ty ( s t abi l i ty and brea t h  o f  marke t 
Produc t i on ab i l i ty 
Growth  po t en t ial  

Financial  
Research and developmen t aspec t s  
Product  and engineering aspec t s  
Marke t ing and produc t aspec ts  

Product  fact ors 
Marke t fac tors 
Development work 
Proces s i ng and marke t i ng 
Rela t i onsfi i p  to  company 
Pro f i t 
Fu ture o ppor tuni t i es 

General compa tab i l i ty wi t h  company 
s t rategy 
Marke t need 
Compe t i t i on 
Tim1ng 
Presen t a t ion 
Product  req u i remen t s  
Sel l i ng pnce 
Likely t rade reac t i on 
Re turn on inves t ment 
Sel l i ng price 

Sales /pro f i t po t en t i al 
Grow t h  rate  
Compe t i tor analys i s  
R i sk d i s t r i bu t i on 
Indus t ry res t ructure oppor tuni ty  
Special  fac tors 
Company needs vs ava i lab i l i ty 
In-house marke t i ng capab i l i ty 
In-hou s e  marke t i ng capab i l i ty 
S t reng t h  o f  technology base 
Raw ma t erial  ava i lab1l i ty 
Managemen t and o ther skil ls 

Produc t superiori ty ,  qual i ty and 
uni queness 
Overal l proj e c t / company resource 
compa t i b 1 l i  t y  
Marke t  need , grow t h  and s i ze 
Econom i c  advan tage t o  user 
Newness  to  f i rm 
Technologi cal resource compa t i b i l i ty 
Marke t compe t i t iveness 
Produc t scope 

2 0 0  
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AP P ENDIX 2 . 2 

S EQUENTIAL S CREEN I NG OF P RO DUCT I DEAS 

Bread and bread-relattd 2roducts 

Tec:hnical Rill liliterial Cost If lielwral 
Fasibility Availabi l ity Product Acceptibi l ity . 

�roductLt�Lfai l��gyent i!!..§s��i!lg 

bread w i t h  pi zza topping F 

beef rendang bun F 

ga r l i c  and sha l l ots bun F 

b l aci<currant bread F 

chi l l i  bread F 

d r ied p ra�n b read F 

sa11�a l udang bun F 

;aaba l chicken bun F 

:hoc o l ate  chi ps in bread F 

1 i nt bread F 

f; bre bread F 

,e rb bread F 

rhuba r b  and date Ja• in bun F 

Pie 

�iQQ�£!?_!�!_f!il�-?�gy�!!!!_?£r�_ning 
sweet potat o  p i e  F 

Ji neaopl e o i e  F 
·aso!Je rry pie  F 

1aya o i e  F 
. ausa pie F 

·oconut o i e  F 

.eat f l oss p i e  F 
t a K-8tai< p i e  F 
rawn curry p i e  F 
a�t oie F 
aksa g ravy p i e  F 

1te and o rune pie F 
1ubarb w�th cust a rd  p i e  F 
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£r�Q�£i�ib!!_f�i!�-���gn!i�!_�c�nin9 

biscuit ,  Ja� cake 

cheesecake 

l ayer cake 

tlxed  f resh fruit  cake 

aur ian ca�e 

lychee cake 

c�oeda� cake 

pa:>ava cai<e 

p rune cake 

sugar cake 

soonge cake �e ith  santan 

p i neaoole cake 

rue baba 

she r ry t ri f le 

t o rte walnut 

Other products 

Pr�Q�£i?_ib!!_f�i!�Q-�gg��nii�!-��ni� 

oancai!e 

bun 11eido 

ya• puff 

local fruit flan 

pineaople tart 
a ltond tart 

scones 

Technical 
Fusibility 

F 

F 

F 

F 

F 

F 

F 

Ra�e Nateriil 
Availabi l ity  

F 

F 

F 

F 
F 

F 

F 

F 

F 

F 

Cost of 

Product 

F 

F 

F 

F 

2 0 2  
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APPENDIX 2 . 3  
PRODUCTS REMAINING AFTER SEQUENTIAL SCREENING 

B read and bread-re l a t ed produc t s  
banana bread 
o range bread 
oa t b read 
chocol a t e  flavoured bread 
p o t a t o  bread 
sesame bread 
mal t b read 
garl i c  bread 
vege t ab l e  bread 
bun wi t h  egg cus t ard f i l l i ng 
f ru i t and nut bun 
m i xed frui t bun 
ho t cross  bun 
s ard i n e  roll  
cheese roll 
c i nnamon bun 
s ul tana bun 
chi cken wi t h  sesame o i l  and seed bun 

P i e s  
tnvtfru i t p i e  
s t rawberry p i e  
l emon meri ngue p i e  
McDonalds apple p i e  
pumpk i n  p i e  wi t h  m ixed s p i ce 
po t a t o  p i e  
corn i s h  mea t p i e  
c h i cken curry p i e  
macaron i and minced m e a t  p i e  
vege t ab l e  wi th mus h room gravy p i e  
m inced m e a t  p i e  
mu t ton p i e  . 
vege t a n an p i e  
chi cken p i e  

Cakes 
�a cake 
carro t cake w i t h  r a i s i n s  
d a t e  cake 
chocol a t e  cake wi t h  choco l a t e  p ieces 
sponge cake 
s w i s s  r o l l  wi th peanu t bu t te r  
s pi ce cake 
g i nger cake 

O ther produc t s  
cheese straw 
cheese pu ff  
cus t ard t ar t  
�gg tar t 
J am tar t 
s hor t c rus t pas t ry w i t h  peanu t and sugar f i l l i ng 
c :ream puff 
p i zza 
q u i che lorra ine 

202a 



Product Product 
Product Ideu Acceptibil ity Convtnitnet 

1 9  

banana cake 7 

orange bread 8 

oat breac 1 2  

choco l at e  fl avoured bread 1 2  

ootat o b read 8 

sesa"e o read 13  

aal t bread 1 1  

garl ic  bread 10 

v�et able bread 1 1  

bun w l t ,  egg cus:a rd  f i l l i ng 9 

fru : t  anc nut Dun 1 3  
IHeO fru1 t bun 13  

h o t  cross Duns 13 

sard i ne  ro l l  14 

sausage ro l l  14 

cheese bun 1 1  

cinna,.on bun 9 

sultana bun 13 

chicKen w i t h  sesa•e seed l o i l  bun 15 

k i wi f ruit pie  13  

strawberry oie 1 4  

le-tor, •ennque p i e  1 4  

McDonalos aoo le o i e  1 2  

puiJ� i n  w i t n  • i xed s o i ce o i e  !0 

pot at o o1e 12  

cornisn •eat pie 1 5  

Chicken curry p i e  1 5  

ucaroni a nd  ainced aeat p i e  1 5  

vegetable w i t h  aushrooa gravy p i e  14  

ainceo oie 15  

autton pie 13  

vegetarian p i e  1 4  

chicken p i e  15 

1 oroducts el iainated ifter checklist screening. 

16 

10 

10 

10 

10  

10 

10 

12 

10 

!0 

14  

14  

14 

1 4  

14 

14 

14 

14 

14 

14 

14 

14  

14  

14 

1 4  

14  

14  

14 

14 

14 

14 

14 

APPENDI X 2 .  4 

D£CKL IST SCIIEEJIIIE 

llw Kiteriil Ut i liiitian 
Aviilibil ity of Equipilftt 

15 

8 

9 

1 0  

1 2  

13  

7 

9 

9 

! 2  

9 

12  

12 

12 

1 1  

1 3  

13  

1 2  

12 

7 

9 

9 

9 

1 1  

10 

1 1  

1 1  

1 0  

1 1  

1 0  

1 1  

1 1  

1 1  

1 1  

13 

10 

10 

1 1  

10 

10 

1 1  

1 1  

10 

1 1  

1 0  

! I  

1 1  

1 1  

9 

9 

1 1  

1 1  

1 1  

1 0  

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

9 

10 

2 0 3  

Cost af IIJII llutritioMl Tehl 
Kiteriils Coepetit ion Vilue Score 

13 

10 

9 

1 1  

9 

1 1  

9 

10 

9 

1 1  

1 0  

9 

9 

1 1  

10 

1 !  

1 1  

1 1  

9 

8 

9 

10 

1 1  

10 

1 1  

9 

9 

9 

10 

9 

9 

10 

9 

9 

12 

8 

8 

8 

8 

8 

8 

8 

8 

9 

8 

8 

8 

9 

8 

8 

8 

8 

8 

8 

1 0  

1 0  

1 0  

9 

1 1  

9 

9 

8 

1 1  

1 1  

9 

1 0  

9 

8 

1 1  

9 

10 

10 

9 

9 

9 

9 

8 

10 

8 

9 

8 

8 

8 

9 

8 

9 

10 

8 

8 

8 

8 

7 

6 

9 

9 

9 

9 

9 

9 

9 

9 

100 

62 t 

64 t 

72 t 

70 t 

69 t 

67 t 

70 t 

64 t 

74 t 

68 t 

76 

76 

78 

74 * 

n ·  

77 

73 t  

76 

72 t 

72 t 

74 t 

75 

74 f 

72 t 

72 t 

76 

74 t 

80 

n 

77 

n 

75 

76 
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D£0Q..IST SCIIEENIN6 

Product PrDduct Rill Mittrial Ut i l iution Cost ,, Rill lllrt ri t i  DMl Tthl 

Product IeitH Aa:tphbility Cnvtnit�a Avii libility tf Eqvi� �teriall c.pftititn Yll• Sc:ort 
banana cake 16 14 7 9 10 8 8 72 t 

carrot cake •ith raisins 15 14 10 9 9 9 9 75 

date ca�e 1 2  1 4  8 10  9 9 8 70 t 

cnoc�:ate cake Mit h chocolate 17 ..-!-4 1 2  9 9 9 9 17 

s�onge cake 15  14 12 10 10 8 8 77 

s�:ss ro ! l  wit h peanut butter 12  14  11  9 9 8 8 71 t 

sJice ca�e 1 3  1 4  1 1  1 0  9 9 8 75 

g inger cake 1 2  1 4  1 1  10 9 9 7 73 t 

fi:.Jffin 9 14 13 10  1 1  8 9 74 t 

cheese st raw 1 3  14  14 7 10 8 8 74 t 

croeese ouff 1 3  14 14 7 10 8 8 74 t 

custarG tart 12 14 13 9 1 1  8 8 75 

egg tart 12  14 12  9 !0 8 8 73 t 

Ja• tart 1 3  14  12  9 10 8 8 74 t 

shortcrust pastry & 1 1  14 10 9 9 8 8 69 t 

peanut ' sugar 

crea• puff IS 14 12 9 9 8 8 75 

pizza 13 14  10  9 8 1 1  1 0  75 



APPEND I X 2 .  5 
PRODUCTS REMA I N I NG AFTE R CHECKL I ST SC REEN I NG 

f r u i t  and n ut r o l l / b u n  

tfr i X e d f l' r.l i t b r.n1 

h o t  c r o s s  b u n s  

s a u s a g e r o l l  

c he e s e  b un 

s u l t an a  b ut1 

l e m o n  me r i ng u e p i e  

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

m a c a r o n i a nd m i nc e d  m e a t  p i e  

v e g e t a b l e  w i t h  m u s h r o o m  g ra v y  p i e 

tl'r i t1 C e d  rYr e a t  p i e 

rYl l.l t t 0 l'1 p i e  

ve g e t a r i a n p i e  

c h i c k en p i e  

e a  l' r o t  c a k e  w i t h r a i s i t1 s  

c h o c o l at e  c a k e  w i t h c h o c o l a t e  

s p o t1g e c a k e  

s p i ce c a k e  

C l' e arYr p u f f  

p i z z a 

2 0 5  
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APPE N D ! X 2 . 6 

P ROBAB I L I T Y SCREEN I NG 

I m p o r t a n t  fact o r s and t he i r l eve l s  

1 .  
2 .  

4 .  

C o m o a t i b i l i t y  t o  i d e a l 

C o s t o f  f i n a l p r o d u c t  

C o m pe t i t i o n f r o m  l o c a l m a n u f a c t u r e r s 

N � t r 1 t i o n a l  v a l u e  

Ve l' Y g o o D  

G o o d  

A v e  l' cu:_:� e  
P o o  1' 
Ve r· y o o o  1' 

T o t .:.ll u t i l i t y  

L e t  W = W e i g �t f o r e a c �  f a c t o r  
L = L e v e l f o r e a c n  f a c t o r  
P - P o t e nt i a l  a t  e a c h l e v e l 

3 0  
.·-. � ..� ...J 
.-. �· � ._· 

1 (� ·.) 

1 0  
8 
E. 
4 
.-. ..::. 

1 0 0 0  

E x o e c t e d � e v e l w e i g � t = ( P X L  = E 

C o ·ri 'h' i 'J •J "t i o ·,·, t c:· t r.:• t <.'l �  e •< o e c t e o:' •. < t i l i t y  -- E X Ai  
:· o t i:< l u t  i 1 i t  y = ( E X  l� ) f o 1' a :. l -= a c t o l' S .  



2 07 

A P P ENDI X 2 .  7 

PROBAB I L I TY S C REENING TABLES 

FRUIT 1Nl lilT RCU 

ll!ight l.rn!ls Expected Cont ribution 
10 8 6 4 2 !I!'Vel ��eigM to tot•! uti l ity 

Co•pat i b i l ity 30 . 3  . 5  . 2  4. 2 126 

Cost 25 . 2  . 2  . 5  . 1  5. 0 125 

Co1oet it i on 25 ' . 4  • 3 . 2  6. 6 165 . .  
"ut nt ion 20 • 2 . 5  . 2  . l  7. 6 152 

568 

IIIXED FRUIT M/RCU 

Weight li!'V!JS Expected Cont ribution 
10 8 6 • 2 level ��eight to totil ut i l ity 

Co•�at i b i l i t y  30 T � . 2  1:. 2 1 26 . � . �  
Cost 25 . 2  . 3 . 5  . 1  5. 6 140 

CoeJet i t ion 25 . 3  • 4 • 3 6 . 0 1 50 

Nut r i t i o n  20 • 2 � . �  . 2  . 1  7. 6 152 

568 

lilT CROSS BlJjS 

ll!ight li!'V!!S Exi)Kted Cont ribut ion 
10 8 6 • 2 li!'Vel ��eight ta totil ut i l ity 

Co• oat i bi l ity 30 . 4  . 5  . 1  4. 6 138 

Cast 25 . 1  . 2  • 4 . 3  6. 2 155 

Co111oet it i on 25 . 4  . 3  . 3  6 . 2  155 

�ut n t :on  20 . !  . 4  � 7. 2 144 . " 

592 

!»LLSSl6E RCU 

ll!ight li!'V!lS Expected Cont ribution 
10 8 6 • 2 li!'V!l ��eigM to tatil ut i lity 

Ca•oat ibi l ity 30 . 1  . 1  . 3  . 4  . 1  5. 4 162 
Cost 25 . 1  . 2  . 5  . 2  4. 4 110 
Coa�et it i on 25 . 1  . 3  . 4  . 2  6. 6  165 

Nut r i t i on 20 . 5  . 2  . 3  6. 4 128 

565 
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IIACA�I AND IIIIIE! !EAT PIE 

Weight LIM!ls Expected Cont ribut icm 
10 8 6 4 2 l1M!l lll!ight te totil atility 

Coapat i bi l it y  30 . 1  . 2  . 4  . 3  6. 2 186 

Cost 25 . 2  . 5  . 3  5. 8  145 

Coaoet i t i on 25 . 2  . 3  . 5  5. 4 135 

Nut r i t i on 20 . 5  . 4  . I  6. 8 136 

602 

YEiiETABlE WITH IIJSHR!DI 6RAYY PIE 

Weight Ltv1!ls Expected Cont ribut ion 
10 8 6 4 2 ltvel lll!ight to totil 1t i i ity 

Coaoat i !li l it y  30 . 2  . 4  . 4  5. 6 168 
Cost 25 . 2  . 4  . 3  . !  5. 4 F� ...... 
Coa�e: i t i otl 25 . I . 3  . 3  . I  6. 8 1 70 
Nut < it l or. 20 . 3  . 5  . 2  6. 2 124 

597 

· IIINCED !EAT PIE 

Weight ltv1!ls Expected Cont ribution 
10 11 6 4 2 level lll!ight to totil at i lity 

Coa:�at i b i l it y  30 . 2  . 3  • 5 5. 4 162 
Cost 25 . 3  . 3  . 4  . 3. 8 95 
Coaoet i t  i on 25 . I  . 3  . 4  . 2  4. 6 1 15 
llout r i t i on 20 . 2  � 

. 3  5. 8 1 16 

458 

ltlTmi PIE 

Weight Ltv1!ls Expected Cont ribut ion 
10 8 6 4 2 level lll!ight to total ut i l ity 

Coapat i b i l ity 30 . 2  . 3  . 4  . 1  5. 2 156 
Ccst 25 . 3  . 3  . 4  3 . 4  85 
Coepet i t i  on 25 . 2  . 4  . 3  . 1  5. 4 135 
Nut r i t ior. 20 • 2 . 5  . 3  5. 8 1 16 

492 
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O£ESE 11!1..1. 

Weight Ltwls 

10 8 £ 

Coapat i bi l i  ty 30 . I  . 2  

Cost 25 . 1  • 2 . 4  

Coaoet i t  i on 25 . 3 • 4 
Nut r i t i on 20 . 2  . 4  . 2  

SLl. TANA Rru. 

Weight Ltwls 

10 8 6 

Coaoat i bi 1 i t  y 30 . 3  

Cost 25 . 3  . 3  

Co111 �et i t  i on 25 . 2  

Nat n t i on 20 . 2  
.. • 1 . � 

l..EJOj !ER I tGJE PIE 

Weight Ltwls 

10 8 £ 

Coapat i b i l i t y  30 . 2  

Cost 25 . 1  . 2  

Co•oet i t i  on  25 . 2  . 4 . 2  

Nut r i  t l on 20 . ! . 3  

CORNISH !EAT PIE 

Weight Ltwls 

10 8 £ 

Coapat i bi 1 i ty 30 . 2  . 3  

Cost 25 . 3  

Coapl!t i t i  o n  25 . 2  . 4  

Nut rit i on 20 . 2  . 5  

4 2 

. 6  . 1  
.. . ... 

. 3  

. 1  

4 2 

. 5  . 2  

. 4  . !  

. 4  . 4 

. 2  

4 2 

. 4  . 4  

. 5  . 2  

• 2 

• 4 . 2  

4 2 

. 5  

. 4  . 3  

. 4  

. 3  

Expected 
ltwl •ight 

4. 6 

6. 2 

6. 0 

6. 8 

Expected 

levl!l lll!ight 

4. 2 

6. 0 

3. 6 

7. 4 

Expected 

li!VI!l •ight 

3. 6 

4. 4 

7 . 2  

4. b 

Expected 

li!Vf!l •ight 

5. 4 

4 . 0  

5. 6 

5. 8 

2 0 9  

Cont ribut itn 

to total lt i lity 

138 

155 

150 

136 

Si9 

Cont ri but ion 

to total uti l ity 

126 

150 

90 
148 

514 

Cont ribut ion 

to total ut i l ity 

108 

1 10 

180 

92 

490 

Cont ributitn 

to total lt i l ity 

162 

100 

140 

1 16 

518 
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VESETARIAH PIE 

Weight 

Co1pat i bi 1 i ty 30 

Cost 25 
Co1pet it i on 25 
Nut rit ion 20 

OIID<EN PIE 

Weight 

Co•oat i b i l it y  3 0  

Cost 25 
Co•oet i t i on 25 

Nut r i t i on 20 

CARROT � WITH RAISINS 

Co•oat i b i l ity  

Cost 

Co1pet i t i on 

Nut r i t i on 

Weight 
- - -

30 

25 
25 

20 

10 

. 1  

. 1  

10 

. I  

10 

ou:rulTE CI¥<E WITH DfXWITE 

Weight 

10 

Co1pat i bi 1 i t y  30 

Cost 25 

Co•pet i t i  on 25 

Nut rition 20 

t..vels 

I 6 

. 2  . 4  

. 1 . 5  

. 1  . 5  

. 3  . 4  

Ltvels 

8 6 

• 1 • 5 

. 4  
. I  . 6  

. 2  • 5 

l.r/els 

8 6 

. 4  

. 2  . 5  

. 2  . 5  

. 2  . 6  

t..vels 
I 6 

. 3  

. 3  

. I  . 4  

. 5  

4 2 

. 3  

. 3  

. 4  

. 3 

• 2 

• 4 

. 3  . 3  

. 2 . 1  
" • L 

• 2 

. 5  . I  

. 3  

. 3  

. 2  

4 2 

. 6  . 1  

. 4  . 3  

. 4  . 1  

. 3  . 2  

6 . 2  

6. 0 

5. 4 

6. 0 

Expected 

level ��eight 

5. 4 

4 " . .. 

5. 4 

6. 4 

Expected 

level ��eight 

4. 6 

5 . 8  

5. 8 

6. 0 

Expected 

level ��eight 

4. 4 

4. 0 

5. 0 

4 . 6  

2 1 0  

Cont ri but ion 

te tot1l lt i l ity 

186 

150 

135 

120 

59� 

Cont ribution 

t o  totll  ut i l ity 

1 62 

1 05 
! 35 

128 

530 

Cont ri but ion 

to totll lt i l ity 

138 

145 

145 

120 

548 

Cont ribut ion 

to totll tt i l ity 

132 

100 

125 

92 

449 
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SPOEE CA<£ 

lll!ight lriels 

10 a 6 

Co1aat i bi l it y  30 . 4  

Cost 25 . 2  . 3  . 5  

Co•oet i t i  on 25 . 2  

Nut r i t i on 20 . 1  . 4  

'ICE CA<£ 

Weight lriels 

10 8 6 

Coa�a: i c i l it y  30 .. • .J 
Cost 25 . 4  . 5  

Co1oet i t  i on 25 . 5  

Nut r i  t l on 20 . 5  

� PlFF 

Weight Lrwls 

10 8 6 

Co1pat i b i  l it y  30 . 3 

Cost 25 . 3  
Co•oet 1 t i on 25 . 1  . 5  
�ut n t ion 20 . I  . 4  

PIZZA 

lll!ight lriels 

10 8 6 

Co•pat i bi l ity  30 . 1  . 2  . 3  
Cost 25 . 2  
Co•oet i t i  on 25 . 2  . 4  
Nut r i t i on 20 . 2  . 7  

4 2 

. 4  . 2  

. 5 . 3  

. 4  . 1  

4 2 

• 4 . I  
. 1  
• 4 . I  

. 3  . 2  

4 2 

. 5  . 2 

. 4  . 3  

• 4 
.. o .J  

4 2 

. 5  

. 4 . 4  

. 4  

. 1  

Expected 

lfY!l ��eight 

4. 4 

7 . 4  

3. 8 

5. 0 

Expected 

lfY!l ��eight 

4. 8 
6. 6 
4. 8 

4. 6 

Expected 

lfY!l ��eight 

4. 2 

4. 0 

5. 4 

5. 2 

Expected 

lrwl ��eight 

6. 4 

3 . 6  

5. 6 

6. 2 

2 1 1  

Cont ribut i on 

to totil ut i l ity 

132 
!85 

95 
100 

5l2 

Contribut ion 
to t ohl ut i l ity 

1 44 
!65 

120 

92 

52! 

Cont ribut ion 

to totil rt i l ity 

126 

100 

135 
104 

465 

Contribut ion 

to totil rt i l ity 

1 92 

90 
140 

124 

546 
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D e s c r i p t i o n  o f  kuihs u s e d  in i n i t ial focus group 

Bingkang u b i - A t r a d i t ional Mal ay kuih wh ich is a bak e d  t ap i o c a  
c ak e . The c ak e  c o n s i s t s  o f  t api o c a ,  c o c onut , palm 
s u gar and s ugar . I t  is swe e t  wi t h  a s t i c ky and d e n s e  
t e x t u r e . 

Bingkang r o t i  
b e r j agung T h i s  is s im i l ar to b i ngkang ubi , ex c e p t  that s we e t  

c orn i s  u s e d  in s t e ad o f  t ap i o c a .  
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APPENDIX 3 .  2 

SAMPLE COPY OF SURVEY QUESTIONNAIRE 

SURVEY OF MALAYSIAN SNACKING HAB ITS 

Ra ce : 
Sex : 
Age Group : 
Addre s s : 

Good morning/afternoon/evening . 

I am from USM . I am conducting a confidential survey 
for the Unive rsity and I should l ike to a sk some question s .  Coul d I please 
speak to ( READ  ONE OF THE FOLLOWING) : 

the mal e  head of househol d ,  under 40 years 
the female head of househo l d ,  under 40 years 
a male member of househ o l d  aged 2 1 - 3 0  years 
a female member of hou seho l d  a ged 2 1 - 3 0  years 
a male member of household aged 15-20 years 
a female member of househol d aged 15- 2 0  years . 

(ONCE YOU HAVE THE PERSON , SAY ) 

Good morning/afte rnoon/evening . 

I am from USM . I am conducting a con f idential survey for 
the Unive r s i ty ,  and I should like to ask s ome questions .  The purpose of 
this survey i s  to determine the snacking hab i t s  of Malaysian s .  The resu l ts 
of thi s  survey wil l  be used to aid in the deve l opment of a new bakery snack 
for Malaysians . There are no right or wrong an swers . We j u s t  want your views . 
Just so that you can be sure that I am a mark e t  researcher and not se l l ing 
anything , here is my cal l ing card . ( HAND OVER CARD) . 
Thi s interview should take about 1 5  minut e s . 

For the purpose of this survey , snacking include s  any food eaten between 
break fast , lunch and dinner . Morning tea , afternoon tea and supper are 
con s idered a snack . 

1 .  

2 .  

Do you 
ONLY . )  

eat b e tween mea l s , that i s  do you snack? ( DO NOT READ . TICK ONE 

0 Y e s  0 N o  ---- ---� ( PROBE ) : Do you ab s o l utely NEVER eat between 
READ ALOUD AND TICK ONE ONLY . )  

meal s? 

D Yes O No - - - - - - - -� (THANK RE SPONDENT AND GO 
TO Q . 2 1 . )  

Other than t oday , when was the last t ime you snacked? 
(DO NOT READ . TICK ONE ONLY . )  

O Y esterday 

0 2 days ago 

0 3  days ago 

Q 4 days ago 

0 5 days ago 

0 mare than s day s ago 



A P P ENDIX 3 . 2 :  c on t inued 

3 .  How many time s in total during that day did you snack? 
{ DO NOT READ .  T ICK ONE ONLY . )  

D Once 

D Twice 

D 3 times 

Cl 4 time s 

D more than 4 times 

4 .  On that day , did you snack . . . . . • . . . . . . . . . .  ? 
{ READ ALOUD .  TICK MORE THAN ONE IF NECESSARY . )  

c==J by yourse l f  

c==J with the family 

r==J with friends 

c==J Other .  Please spe c i fy 

2 1 4  

{ PLEASE RECORD RESPONSES TO Q . S ,  Q . 6  and Q . 7  IN GRID FOLLOWING Q . 7 . )  

5 .  What were the occasions during that day when you snacked? 
( READ OUT OPTIONS IN GRID . TICK MORE THAN ONE IF NECESSARY . )  

6 .  Wheat did you eat during e ach occas ion? 

7 .  Where was that snack bought? 
(READ OUT CARD B AND RECORD ANSWER IN GRID BELOW . ) 

Q . S  
Occasions 

In the morning , after D breakfast but be fore lunch , 
eg . morning tea 

In the a fternoon , after 
l unch but be fore dinner , 
eg . a fternoon tea 

Supper 

Recess time in school 

Shopping 

At the movies 

Watching TV 
Family outing 

Wa iting for someone or 
something 

Other . (please specify ) 

D 
0 
D 
D 
q 
0 
D 
D 
0 

Q . 6  
What you 

ate 

Q .  7 
Where 
bought 
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AP P ENDI X 3 . 2 :  c o n t in u e d  

8 .  The last time you bought from a bread and cake shop , what did you buy? 
(DO NOT READ .  T ICK MORE THAN ONE IF NECESSARY . )  

D Ab solutely never buy from a bread and cake shop 

D Bread Type 

D Filled baked buns Type 

D Curry Puff Type 

D Cake Type 

D Pies Type 

D Other (please specify ) 

9 .  (FOR MALAYS ONLY . FOR CHINESE RESPONDENTS , PLEASE GO TO Q . l l )  

Do you think the foods sol in bread and cake shops are "halal " ?  
( DO NOT READ . TICK ONE ONLY . )  

0 Yes - - - - - - - - - - - - -7 ( IF YES , GO TO Q . l l ) 

D No 

U Don ' t  know 

10 . Would you buy from bread and cake shops more frequently if you knew a l l  
the foods were "halal " ?  (DO NOT READ . TICK ONE ONLY . )  

0 Yes 

U No 

0 Don ' t  know 

1 1 . Now I ' m going to read out some statements about bread and cake shops . 
P lease try to answer even if you never buy from bread and cake shops 
as I am interested in your opinion from what you know or have heard . 
I would l ike you to tell me for each statement whether you per sonally 
agree or disagree . (READ EACH STATEMENT IN TURN . TICK ONE ONLY FOR 
EACH STATEMENT . SKI P QUESTION IF RESPONDENT IS NOT FAMILIAR WITH BREAD 
AND CAKE SHOPS . ) 

* The food is good for 
you 

* Everything is d e l ic ious 
to eat 

* I l ike the sme l l  of the 
bread and cake shop 

* There is a variety o f  
food i n  the shop 

* The foods sold there 
are expensive 

* The bread and cake shop 

have something different 
to of fer 

Agree 
Strongly 

Agree Neutral 
Sl ightly 

Disagree 
Sl ightly 

Di sagree 
Strongly 
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A P P ENDI X 3 . 2 :  c on t inu e d  

1 2 .  Do you think that bakery products , such a s  those sold in bread and cake 
shops should be sold through school canteens ,  and the canteens at place s  
o f  work? (DO NOT READ . IF RESPONSE IS "DON 1 T KNOW" , REPEAT QUESTION : 
" C onsider it again , do you think that bakery products such as those 
sold in bread and cake shops shoul d be sold through school canteens and 
the canteens at place s o f  work? " )  

Yes 

No 

D 
u 
0 Don ' t  know ------------7 ( IF DON ' T  KNOW , GO TO Q . l 3 . )  

Why do you say that? (PROBE FULLY ) 

1 3 . Do you think that bakery products , such as those sold in the bread and 
cake shops shoul d be sold through sundry shops? (DO NOT READ . IF 
RESPONSE I S  "DON ' T KNOW" , REPEAT QUESTION : "Consider it again , do you 
think that bakery products such as those sold in the bread and cake 
shop should be sold through sundry shops? " )  

0 Yes 

0 No 

0 Don ' t know - - - - - - - - - - - - - - - - - - - - -� ( IF DON ' T  KNOW , GO TO Q . l4 )  

Why do you say that? ( PROBE FULLY ) 

14 . Do you think that bakery products , such as those sold in the bread 
and cake shops should be sold through hawkers? (DO NOT READ . IF 
RESPONSE IS "DON ' T  KNOW" , REPEAT QUESTION : "Consider it again , do you 
think that bakery products such as those sol d in the bread and cake 
shop should be sold through hawkers? " )  

0 
D 
D 

Y e s  

No 

Don ' t  know - - - - - - -- - - - -j ( I F  DON ' T  KNOW, GO TO Q . l 5 )  

Why do you say that? (PROBE FULLY ) 

1 5 .  Other than today , when did you last eat a homemade snack? Homemade 

snack means that the snack has been made at home . This includes sand
wiche s .  ( DO  NOT READ . T ICK ONE ONLY . )  

D Y e sterday 0 5 days ago 

D 2 days ago D 6 days ago 

D 3 days ago 0 more than 6 days ago 

0 4 days ago 0 do not eat homemade snacks 
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A P P ENDI X 3 . 2 :  c o n t inue d 

16 . The l ast t ime you ate a homemade snack , what was it? ( DO NOT READ . TICK 

MORE THAN ONE IF NECES SARY . )  

D Cake Type 

D Biscuit Type 

D Kuih Type 

D L eftover food 

0 Soup 

D Other (please specify )  

1 7 . When you have a snack , how important are the following t o  you? 

(READ OUT EACH ITEM . TICK AS APPROPRIATE . )  

How important is : 

* The price of the 
snack 

* That it is good for 
you 

* That it is easy to 
obtain 

* That is doesn ' t  need 
any preparation 

* That it tastes good 

* That it is not 
f attening 

1 8 . Do you ever buy snacks that are imported , that is snack s that are not 
produced in this country , inc luding fruits? (DO NOT READ . T ICK ONE 
ONLY . )  

D 
0 
D 

Yes 

No 

Don ' t  know 

( IF YES , GO TO Q . l 9 )  

- - - - - - - - - - - - - - -7 (GO TO Q . 2 0 )  

1 9 . General ly , what two imported snacks do you l ike be st? ( PROBE FULLY ) 

20 . Why do you l ike those imported snacks? ( PROBE FULLY ) 

Now , I ' d  l ike to a sk you some questions about you and your househol d  to 
make sure that we have spoken to a cross-section of Malay sian s . 
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2 1 . (RECORD SEX AND RACE OF RESPONDENT . )  

0 Mal e  

0 Female 

D Malay 

0 Chinese 

(RECORD RESPONSES TO Q . 2 2 AND Q . 2 3 IN GRID FOLLOWING Q . 2 3 . )  

2 1 8  

2 2 .  How many people in your househol d ,  not including yourse l f , are in each 
of these age groups at present? (READ EACH AGE GROUP AND F ILL IN THE 

NUMBER IN THE APPROPRIATE BOX . )  

2 3 . Which of those groups inc lude your present age? ( TICK ONE ONLY . )  

2 4 . 

Q . 2 2 
Numbers 

Wha t is your 

Age Group 

0-12 year s 

1 3 -20 years 

21-30 years 

31-40 years 

Over 40 years 

occupation? (PROBE FULLY ) 

Q . 2 3 
Respondent 

2 5 .  What is the occupation of the princ ipal breadwinner of your family 
( that is the per son who earns th e most mo�ey ) ? ( PROBE FULLY ) 

2 6 . What is the comb ined monthly income of this househol d  ( that is the 
tota l income o f  a l l  persons who work ) ? 

a .  more than $ 2 00/month ( IF NO , THEN TICK BOX . ) 

b .  more than $ 500/month 

c .  more than $ 1 , 000/month 

d .  more than $ 1 , 500/month 

e .  more than $ 2 , 000/month 

THANK YOU VERY MUCH FOR YOUR COOPERATION . 
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Pur c ha s i n g  p a t t e r n s  o f  Ma l a ys and Chi n e s e from b r e ad a n d  

c ake s ho p s  

M a l  a y  C h i n e s e  Ove r a l l  

No . % No . % No . 51-0 

Y e s  8 9  8 9 . 9 % 9 5  8 8 . 8 % 1 8 4  8 9 . 3 % 

No 1 0  1 0 . 1 %  1 2  1 1 . 2 % 2 2  1 0 . 7 % 

T o t a l  9 9  1 0 0 . 0 % 1 0 7  1 0 0 . 0 % 2 0 6  1 0 0 . 0 % 

A P P E N D I X  3 :. 4 

P l a c e s  whe re b a k e r y  s n a c ks were b o ught 

No . % 

Bre ad a n d  cake s ho p  2 0  2 7 . 8  

Home made 1 8  2 5 . 0  

Re s t auran t / c o f f e e  s hop 9 1 2 . 5  

S up e rm a r ke t 7 9 . 7  

S un dr y  s hop 5 6 . 9  

S c ho o l  c a n t e e n  4 5 .  6 
C an t e e n  a t  work 3 . 4 . 2  

Hawke r 3 4 . 2  

O t h e r  3 4 .  2 

No n - re s p o n s e  1 3  

T o t a l  8 5  1 0 0 . 0  

2 1 8 a  
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LIST OF BAKERY PRODUCTS USED FOR MULTIDIMENSIONAL SCALING 

whi te bread 
who l emeal bread 
chocolate  cake 
f ru i t loaf 
t ausa bun 

s ambal bun 

d oughnu t 
s teamed pao 

kui h  talam 

cucur badak 

curry puff  

egg t a r t  

honey and nu t loaf 

j alapeno bread 

c h i cken p i e  

apple  p i e  

o range cake 

p i zza  

o r d i nary whi te  bread 
b read made wi th wholemeal f lour 
chocolate  flavoured cake 
f ru i t cake shaped i n  the form of a loaf 
( bun wi t h  tausa fi l ling) baked bun wi th black 
bean pas te f i l l ing 
( bun wi t h  sambal f i l ling)  baked bun w i t h  ho t 
savoury f i lling 
Amer i can ring doughnu t coa ted wi th sugar 
( s t eamed pao wi th kaya f i l ling)  s teamed bun 
wi t h  coconut j am f i l l ing 
s t eamed kui h  made wi th r i ce flour , sago flou r , 
pandan leaves , coconut milk  
savoury deep fried s nack made wi th wheat flour , 
s ho r t en i ng , egg yolk , prawn , onion , green and 
red chi l l i , turmeri c  and lemongrass 
deep f r i ed produc t cons i s t ing of wheat flour 
and shor t ening , and f i l l i ng is made wi th mea t , 
p o t a to , onion and curry 
s im i lar  to  j am tar t wi th swee t shor tcrus t 
pas t ry bu t wi th egg cus t ard f i ll i ng ins tead o f  
j am 
a whi te bread flavoured wi t h  l i quid clover 
honey and crushed peanu t s . I t  con tains flour , 
sugar , yeas t ,  shor ten i ng , sal t ,  nu ts and honey 
a Mexi can savoury bread whi ch i s  mildly ho t .  
I t  con t ains cornmeal to give i t  a sligh t ly 
g ri t ty tex ture ( s imilar to  wheat  in wholemeal 
bread ) . The charac teris t i c  flavour is derived 
f rom red and green pepper ( caps i cum) , onions , 
and chi ll i  powder 
a pas t ry produc t wi th sho r t c rus t pas t ry for 
the base whi le the top i s  made wi th puf f  
pas t ry .  The savoury fi l l i ng i s  made wi th 
chi cken , ch i cken s tock , and mixed vege tables . 
t h i s  i s  s imi lar to  chi cken p i e  except that i t  
i s  made wi t h  sho r t crus t pas t ry only and apple 
f i l li ng 
t h i s  i s  a cake flavoured w i th orange peel . I t  
has a d i s t in c t  orange f lavour and ligh t  
t ex ture 
o r i gi nally f rom I taly , p i zza is a bread dough 
base w i t h  a bas i c  topping o f  a special toma to 
sauce and grated cheese . The topping can be 
any combi na t i on of the followi ng foods : 
onions , mushroom , pineapple , salam i , 
b i e r s t i ck ,  red and green pepper , shrimps , 
oys t er , mussels,  egg , minced mea t , and chi l l i  

. 2 1 9  
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A P P ENDI X 6 . 1  

I NI T I A L  S ENSORY EVALUTION FORM 

Name 

D a t e  

You a r e  pre s en t e d  w i t h  t w o  s amp les of macaraoni and m i n c e d  bee f pie . The 
product is meant t o  be t ak e n  as a snack by Malays i a n s . Please evaluate the 
s amp les and f i l l  i n  t he que s t i onnaire . You are required t o  t i c k �ere t here 
are boxes , and make v e r t i c a l  l ines on t he hor i z on t a l  line t o  ind icate the 
r a t i n g  of t he two s amp l e s  as we l l  as your ide al s ample . Labe l e a c h  vert ical 
line with t he code numb e r  of t he s ample i t  repre s e n t s  and 1 for the idea l .  

1 .  E x t e r n a l  appe a r an c e  

1 . 1  D i ame t e r  o f  t he t op s ur f a c e  of t he pie i s  9 . 0  cm . 

I s  t h i s  t oo sma l l  

t o o  large 

j us t  r i ght ? 

I f  p i e  is t o o  sma l l  or t o o  large , p lease s t a t e  t he d iame t e r  you want 

1 . 2  D i ame t e r  of t he bot t om of t he p i e  is 7 . 0  cm . 

Is t h i s  t o o  sma l l  

t oo large 

j us t  r i ght ? 

I f  p i e  is t o o  sma l l  or t oo l a r g e , p le a s e  s t at e  t he d i ameter you want 

1 . 3  Dep t h  of pie is 3 . 0  cm . 

I s  t h i s  t o o  s h a l low 

t oo deep 

j us t  r i ght ? 

I f  t he d e p t h  o f  the p i e  is t oo s ha l low or deep , p le a s e  s t a t e  t he depth 

you want 

Comme nt s : 

2 .  Puff P a s t r y  ( t op p as t ry ) 

2 . 1  Thickn e s s  of p a s t r y  

very t h i n  ver y  t hick 

2 . 2  Co lour o f  p a s t r y  

v e r y  ye l low very b r own 

2 . 3  Texture of p a s t r y  

v e r y  f l aky very e la s t i c  



A P P EN D I X  6 . 1 :  c o n t i nu e d  

2 . 4  F lavour of pas t r y  

abs e n c e  of 
salty t a s t e  

abs e n c e  o f  
gre a s i n e s s  

2 . 5  Accep t a b i l i t y  o f  pas t r y  

Comme n t s : 

d i s l i k e  
ext reme ly 

2 4 4  

ver y  s a l t y  

v e r y  gre a s y  

l i k e  
e x t reme ly 

Can you i d e n t i f �  o t her a t t r ibures in t he puff pastry t hat you t hi n k  are 
i mp o r t a n t  e . g  a f t e r - t a s t e , dryn e s s /mo i s t ne s s ,  e t c ?  

3 .  Shor t crust pas t ry ( bot tom pas try ) 

3 . 1  Thickne s s  of p a s t r y  

·Jery t h i n  

3 . 2  Co lour o f  p a s t r y  

v e r y  ye l low 

3 . 3  Texture of pas t ry 

sof t ,  c rumb ly 

3 . 4  F lavour of pas t ry 

abs ence o f  
s a l t y  f lavour 

abs e n ce of 
grea s i n e s s  

3 . 5  Accept a b i l i t y  o f  p a s t ry 

Comme nt s : 

d i s like 
e x t reme ly 

very t hi c k  

very brown 

t o u gh , hard 

very s a l t y  

very gre a s y  

l i k e  
e x t reme ly 
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A P P EN D I X  6 . 1 :  c o n t inu e d  

4 .  F i l l i n g  

4 . 1  App e arance 

4 . 1 . 1  The rat i o  o f  meat : mixted vegetab les : macaron i is 1 : 1 , , ,  f or 
s amp le 4 5 2  a n d  1 : 1 : ,  f or s amp le 9 3 1 .  

Whi c h  r a t i o  do you pre f e r ?  

B s amp le 4 5 2  
s amp le 9 3 1  
n e i t he r .  I pre f e r  t he r a t i o  t o  be 

4 . 1 . 2  Amount o f  gravy ( l i q u id por t i on o f  f i l l i n g ) 

no gravy 

4 . 1 . 3  Amou D t  of f i l l i n g  

no f i l l i n g  

Comme n t s : 

4 . 2  T e x t ure 

4 . 2 . 1  Overa l l  t e x t ure of f i l li n g  

very s o f t  

4 . 2 . 2  Texture o f  meat 

very s o f t  

4 . 2 . 3  Texture o f  macaroni 

very s o f t  

4 . 2 . 4  Texture o f  mixed v e g e t a b le s  

v e r y  s o f t  

4 . 2 . 5  T e x t u r e  of gravy 

very smoot h  

4 . 2 . 6  V i s c o s i t y  o f  gravy 

very t hin 

p le n t y  of gravy 

p le n t y  o f  f i l ling 

very f irm 

very f irm 

very f irm 

very f irm 

very gummy/ lumpy 

very t hick 



A P P EN D I X  6 . 1  c o n t i n u e d  

4 . 2 . 7  Grea s i n e s s  o f  f i l l i n g  

Comme n t s : 

4 . 3  F lavo ur 

absence o f  
gr eas i n e s s  

4 . 3 . 1  B e e f  f lavour 

a b s e n c e  of 
b e e f  f lavour 

4 . 3 . 2  Overa l l  s a l t in e s s  

abs e n c e  o f  
s a l t y  f lavour 

4 . 3 . 3  S a l t i n e s s  o f  macaroni 

absence of 
s a l t i n e s s  

4 . 3 . 4  S a l t i n e s s  o f  m i x e d  v e ge t ab l e s  

a b s e n c e  o f  
s a l t y  f lavo ur 

4 . 3 . 5  Add i t i o n a l  ingred i e n t s  

2 4 6  

very gre a s y  

very s t ro n g  
b e e f  f lavo u r  

v e r y  s a lt y  

very s a l t y  

very s a l t y  

Wo u ld yo u l i ke t h e  add i t i on o f  t he f o l lowi ng f l avours ? 

T i c k  more t han one if n e ce s s ary 

� t o m a t o  

c h i lli 

c h e e s e  

l_i s p i c e  

5 .  Ot h e r  a t t r i b u t e s  

5 . 1  P r i c e  

� 

herb 

curry 

pepper 

o t her , 

What do you c o n s ider a reas o n a b l e  p r i c e  for the p i e ?  

p l e a s e  s p e c i f y  

5 . 2  P l e a s e  l i s t  o t he r  a t t r i b u t e s  i n  a d d i t i o n  t o  s e n s o ry a t t r i b u t e s , t h a t  you 
t h i n k  are imp r o t a n t . 

5 .  3 L i s t  t h e  f ive m o s t  imp o r t a n t  a t t r i b u t e  of this produc t which w i l l  a f f e c t  
y o u r  p urchase o f  this produ c t . 



Produc t 
a t  t r i bu te 

Tex t u r e  o f  
p u f f  pas t ry 

Tex t ur e  o f  
puf f  pas t ry 

Tex t ure o f  
s ho r t c rus t 
pas t ry 

Tex ture  o f  
macaroni  

Greas i n e s s /  
o i l i ne s s  o f  
Qas t ry ( &  
f i ll i ng 

Mo i s t n e s s  

APPENDIX 6 . 2  

METHOD OF SENSORY EVALUATION 

Tex tural 
charac teri s t i c  

f lakiness 

elas t i c i ty 

s o f t _, crumbly to  
t ougn , hard 

s o f t to f i rm 

absence o f  
greas i ness/ 
o i l iness  to 
very greasy/ 
o i ly 

d ry t o  moi s t  

Me t hod o f  evalua t ion 

B i t e  into sample vi t h  inci sors 

Mas t i ca t e  sample be t ween molar 
tee t h  and evalua te number of  
chews requi red to  reduce sample 
t o  a s ta t e  ready for swallov1ng . 

Mas t i ca t e  sample be t veen molar 
t ee t h  and evalua te f orce 
requi red to  compress sample .  

Mas t i ca t e  sample between molar 
t e e t h  and evaluate force  
requi red to  di s t in t egra t e  samp l e . 

Degree o f  coat i ng perceived i n  t he 
the mou th or t hroa t a f t e r  
svalloving . 

Amoun t o f  moi s t ure avai lable 
dur i ng mas t i cat ion 

Overal l  evalua t i on 
Take 2 3 bites of s ample , chev i n  molar teeth  unt i l  ready for 
sva l l ov i ng . Swallow sample  and evalua t e  overall odour , f lavour , 
texture  and acceptabi l i ty o f  produc t samples . 

2 4 7 
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A P P EN D I X  6 . 3 

STANDA RD DEVIATI ONS OF SENSO RY ATTRI BUTES 

P i e  to2 

T h i c kne s s  1 . 1  0 . 6  2 . 0  1 . 0 1 . 1  

F l akin e s s  1 . 2 1 . 8  1 . 8 1 . 6  1 . 0 

El a s t i c i t y  1 . 1  2 . 2  2 . 2  1 . 7 1 . 1  

S al t in e s s  1 . 3 0 . 7 1 . 7 1 . 7 0 . 1  

Gr eas i n e s s  0 . 8 1 . 0 2 . 7 1 . 2 0 . 5  

Fl our 1 . 2 1 . 1  1 . 0 0 . 7 0 . 2  

S our 1 . 1  1 . 4  1 . 6  1 . 2 0 . 6  

A c c e p t ab i l i t y  2 . 1  2 . 0  2 . 3 2 . 5  2 . 2  

P i e  b o t t om 

T h i c kne s s  1 . 7 0 . 9 1 . 3  0 . 9  0 . 6  

T e x t u r e  1 . 3 1 . 0 1 . 7 2 . 0 0 . 9  

S a l t in e s s  1 . 2 0 . 8  1 . 4  0 . 9  0 . 8  

Gr eas i n e s s  0 . 8  1 . 2  1 . 0 0 . 9  0 . 5  

F l our 1 . 1  1 . 7 2 . 0 2 . 0 0 . 5  

A c c e p t ab i l i t y  

F i l l i ng 

Amoung of f il l ing 1 . 0 0 . 8  1 . 8 1 . 7 0 . 6  

Amount of gravy 1 . 2  1 . 1  2 . 3 2 . 1  0 . 8  

S i z e  o f  m e at 0 . 9  1 . 5  1 . 8  2 . 0 1 . 3 

B e e f  aroma 1 . 7 3 . 4  2 . 2  0 . 7 1 . 6 

Over all aroma 3 . 0  1 . 3 3 . 2  2 . 0  1 . 6  

T e x t u r e  o f  f i l l i ng 1 . 3 2 . 2  2 . 1  2 . 4  1 . 5 

T e x t u r e  o f  m e a t  0 . 5  2 . 0  2 . 0  2 . 1  1 . 8 

T e x t u r e  o f  mac aroni 1 . 7 1 . 8  2 . 7 1 . 7 1 . 0 

Texture of v e g e t a b l e  1 . 2  1 . 3 2 . 6  1 . 5  1 . 4 

Texture o f  gr avy 1 . 0  0 . 9 2 . 1  2 . 3 1 . 5 

V i s c o s i ty o f  gravy 1 . 4  1 . 0 2 . 4  2 . 3 0 . 7 

Gr e a s ine s s  1 . 5 1 . 4  2 . 8  0 . 9  0 . 1  

Be e f  f l av o ur 1 . 1  1 . 0 2 . 3 0 . 8  1 . 4  

Sal t in e s s  0 . 8  1 . 4 1 . 4  0 . 6  0 . 3 
Ov e r a l l  a c c e p t ab i l i t y  1 . 3 1 . 7 0 . 6  2 . 2  2 . 6  
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A P P ENDIX 7 . 1 

REASONS FOR D I SL I KI NG P I E  

Mal ay Chine s e  

B e e f  0 3 

Don ' t  l i k e  p i e s  2 0 

N o t  t a s ty 0 1 

P i e  t o o  s o f t  2 2 

O t h e r  1 1 

T o t al 4 7 

AP PENDI X 7 . 2 

REASONS F O R  D I S L I KING FLAVOUR OF P I E  

Mal ay Chine s e  

Be e f  0 9 

We t /wat erY 0 2 

F il l i n g  t o o  s o f t  1 2 

D o n ' t  l ik e  p i e s  2 1 

O t h e r  4 4 

T o t al 7 1 8  
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