
CANADIAN THESES ON MICROFICHE 
r 

National Library of Canada BibliotMque nationale du Canada I+  hii ions w-ent m h  , Direction du Mv- dea collections 
C. 

Canadian Theses on Service des tt.18ses canadiennes 
Microfiche Sewiice sur microfiche . 

Ottawa, Canada 1 
K I A  ON4 

NOTICE 
The quality of this microfiche is heavily dependent upon the 
quality of the original thesis submitted for microfilming. Every 
effort hss been made to ensure the highest qualtty of reprock- 

tm-M' 
dpages are missing, contact the university which granted the 
degree. 

Some pa& may have indistinct print especially if the original 
pages were typed with a poor typewrRerniWif the unhrer- 
sity sent us an inferior photocopy. 

Previoudy copyrighted materials (journal artides, puMished 
tests, etc.) are not filmed. \ 
Reproduction in full or in part of this film is govemed.by the 
Canadian Copyright Act, R.S.C. 1970, c. C-30. Please read 
the authorization forms which accompany this thesis. 

La Qualit6 de cette microfiche depend wandement de la quatit6 
de la these swmise au microftlmage. Nous avons tout fait pow 
assurer une qualitd superieure de reproduction. 

S'il manque des pages, veuiHez communiquer avec I'univer- 
sit6 qui a conf6r6 le grade. . 

0 
La qualit6 d'impression de certaines pages peut laisser desbw, --& h-pases 
B. l'aide d'un ruban us6 ou si I'universit6 nous a fait parvenir 
une photocopie de qualit6 infMeure. 

Les documents qui font dejil I'objet d'un droit d'auteur (articles 
de revue, examens publiis, etc.) ne sont pas microfilmds. 

La reproduction, meme partielk, de ce microfilm'est soumise 
B la Loi canadienne sur le droit d'auteur, SRC 1970, c. (2-30. 
Veuikz prendre connaissance des formules d'autorisation qui 
accompagnen tte these. T t 

TWS DtS-SERfATW i - -iaH+l&E~*- 
HAS BEEN MICROFILMED MICROFILMEE TELLE QUE 
EXACTLY AS RECEIVED NOUSL'AVONSRECUE 



/- 

li t ,  C 
, 

- J" 
? 

National Library Biblioth-e nationale- - - 1 of Canada du Canada 

- - - -- - --- - 

CANADIAN THESES 
ON MICROFICHE 

THESES CANADIENN<S 
SUR lllCROFlCHE 

B 1 

NAME OF AUTHOR/NOM DE L'AUTEUR Ross DeHart Powell 

Short Tern Decay of Odor ~ s s o c i a t e s  TITLE OF THESIS/TITRE DE LA T ~ ~ S E  

DEGREE FOR WHICH'THESIS WAS mESENTED/ 
GRADE POUR LEOUEL CETTE THESE FUT P R ~ S E N T ~ E  Master Arts 

Y E A R  T H I S  DEGREE CONFERRED/ANN& D ' O B T E N T I ~  DE CE GRADE 1984 
-7 

NAME OF SUPERVISOR/NOM DU DIRECTEUR DE %SE Dr. Beyerstei 
v 

Perrnlssion 15 xer8by grant! to the NATIONAL LIBRARYOF L'autorisation - est, par - - la - - prbsente, - - - - - accord6eb - - - - la - BIBLIOT&- - - 

CANADA to microfilm this thesis and to lend or set l copies QUE NATIONALE DU CANADA de microfilmer ce tg  these et 

of the film. I de prgter ou de vendre des exemplaires du film. 

The author ,reserves other publication&, and nei tkr  the L'auteur se rdserve les autres droits,de publication; ni la 

thes~s n u  extensive extracts from i t  may be printed or other- thgseni de Ion s extraits de celle-ci ne doivent gtre imprimds g 
wise reproduced without the author's written perrnissim. I w autrement reproduits sans l'aotorisation Bcrite de I'autew. 



< 
-- - -- - - -- - - -- 

SHORT TERM DECAY OF ODOR ASSOCIATES 

Ross D. Powell 

B.A. 

i 
THESIS SUBMITTED IN PARTIAL FULFILLMENT OF 

THE REQUIREMENTS FOR THE. DEGREE OF 
* 

MASTER Of -ARTS -- - - 

in the Department 

Psychology C 

@ Ross D. Powell 1984 

SIMON FRASER UNIVERSITY 

August, 1984 

A&l rights reserved. This work may not be 
reproduced in whole or in part;by photocopy 

or other means, without permission of the author. 



PARTIAL COPYRIGHT LICENSE 

I hereby grant n Fraser Un ivers i ty  the  r i g h t  t o  lend 

my thes is  o r  t i t l e  o f  which i s  shown below) t o  users 

o f  the Simon Fraser Un ive rs i t y  L ib ra ry ,  and t o  make p a r t i a l  o r  s 

copies on ly  f o r  such users o r  i n  response t o  a request from the 
# 

1 i brary 

o f  any other  un i ve rs i t y ,  o r  o ther  educational i n s t i t u t i o n ,  on i t s  own 

behalf  o r  f o r  one of  i t s  users. I fu r ther  agree tha t  permission f o r  

m u l t i p l e  copying o f  t h i s  thes is  f o r  scho 

by me o r  the Dean o f  Graduate Studies. 
I 

or p u b t i c a t F o ~ ~ f  t h i s  t t tesis fo+ fi-nanc 

. wi thout  my w r i t t e n  permissioh. 

f' 

T i t l e  o f  ~ h e s i s y ~ i s s e r t a t i  n: e 

a r l y  purposes may be granted 

t i s  understood tha t  copying 

-- - 

a l - g a i n  shaFi n o t  be all&=d 

Shor t  Term Decay o f  Odor Associates 

Author: 

(3 ignature] 

Ross DeHart Powel 1 

(Name) 
? 1 



Name: Ross DeHart Powell 

' ~ e g r e e :  M a s t e ~  o f  A r t s  

T i t l e  o f  t h e s i s :  Shor t  Term Decay o f  Odor 

Associates 

Examining Conunittee: 

Chai rperson : Dr. Bruce A1 exander 

Dr. Bar ry  ~ e ) e r s  t e i  n 

Dr. Paul Bakan 

Dr. Roder ick kong 
Ex te rna l  Examiner 
Department o f  
Psycho1 ogy 
U n i v e r s i t y  o f  
B r i t i s h  Columbia' 

Date Approved: f lhq~& 20, \984 



ABSTRACT - 
* - - - - - --- - - - pppp - 

Short tejm recall of the ordinal position of odors in a 

J sequence was.*esbed using an incidental memory procedure. 

'Subjects rated the intensity of 8 odorants after which they were 

presented wish t ree of them and asked to point to their re position in th seque . '~ecall performance was not better than p+ 
expected by chance, b s&bjectsl errors were negatively 

correlated with the ordinal position-of the first test stimulus 

presented. A second version of the experiment was run, differing 

only in the use of words as stimuli and an "orientation 
- -- 

identification" distractor task, which produced essentially the 

same results. The findings indicate that time decay is a major 

factor in the loss of positional information associated to 

odors. 
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A. Short Term Decay of Odor Associates 
--- 

c 

- 

. 
Unlike memory,for visual and auditory stimuli, olfactory 

recall is a- functionally primitive proces.s~_because the 
- *  

perceptual experience is not readily retrieved. Thus, it isinot 

possible to study odor memory directly using recall measures of 
1 

the information stored, but it is amenable to indirect 
i '. 

experimental study in which the cecal1 of associates to' a set of 
'4 

odors is used (e.g., the "namew of the odor, whether it was 

pleasant, or unpleasant, etc.), or in which recall is studied 

through recognition tests.' 

The latter approach is represented i.n the literature by a 
-, 

set of experiments.by Engen et al. (1973; a, b) who found 

imperfect acquisition of odors (averaginsbetween 70-85%),  but 

relatively little loss over periods of time ranging from 3 
I 

seconds to 30 days. This forgetting function contrasts sharply 

with results generally found in other modalities. Fobexample, 

Shepard ( 1 9 7 6 )  found recognition memory for pictures decayed 

from 100% to near chance performance over four months, However, 

Lawless (1978) showed that this difference is not strictly due 

to the difference between modalities, but rath-er depends on the 

type of stimuli used in making the comparison. By employing line 
1. 

drawings of irregular shapes he found1a nearly parallel 

fbrg&ting function with that for a set of common household 

odors where the functions only differed by approximately 5% in 



initial recognition perfarmance, decreasing to a difference of 

nearly 0% over 3 months. As he observes, 
I - 

"Given the flexibility of the visual system, it is not 
surprising that stimuli could be constructed which show 

- similar forgetting curves to those typical of odors. 
Other similarities exist for recognition memory for 

, odors and simple figures; namely independence from 
verbal coding and little,or no effect of time in short 
term tasks." 

Thus, recognition performance with olfactory stimuli appears to 

be subject to limitations which might, but do not necessarily, 

apply in other modalities. It has been suggested (Lawless, 1978; 

Davis, 1977; Engen & Ross, 1973) that this apparent limitation 

on the acquisition of odor memories, as well as their durability 

over time, is due to their being encoded in a holistic, or 

unitary fashion (i.e., they- will not support partial learning). 

The use of associates to study odor memory has been 

employed by Davis ( 1977) who use8 a paired-associate task. 

Subjects learned to associate digit responses to either abstract 

figures or odors and retention was compared after 7 days. He 

found that equivalently learned responses in the two modalities 

were equally well .retained. Thus, whatever limitation might 

exist for encodinghf the olfactory stimulus in memory does not 

seem to influence retrieval of associated responses. 
J 

The present stud was designed to investigate whether 'this X difference in retention between recognition performance for - 
odorgand recall of associates holds for short term tasks. Since 

Engen et al.'s (1973) study clearly demonstrated the durability 

0.f recognition - performance over short tire periods, the pr'esent 

"r 



experiment focused on the recall of incidentally formed odor 

-- associates which represented information about the otdinal - 
- - 

position of odorants in a sequence. Presumably these associates 

involve temporal and/or spatial' information about stimulus 
I 

m 

position (see, e.g., Healy, 1975). Reasoning from ~avis' 

results, it.was hypothesized that these od6r- associates~would ,be 

subject to a short-term decrement in recall. 

An incidental testing procedure was employed to prevent 

subjects from generating verbal codes Ear the 0d0,rs.~ After 

rating a set of odor; for their perceived intensity, subjects 

were presented with three of these stimuli, consecutively, and 

asked t,o point to their positions in the inspection sequence. It 
r 

was expec&d that correct sponses would be more frequent for 
I 

odors later in the sequence; as is usually found in the serial 

P sition effect under conditions of free recall (e.g., Postman & 

Phillips, 1 9 6 5 ) ,  ,and that errors would be smaller for later 

Bb' items. cause this type of short term incidental procedure is 
I- 

not common in memory studies, another group of subjects was 

tested using words as stimuli. In order to approximate the 

limitations hypothesized to exist for odors, the words were all 

seven letters long and began with "QU", thus decreasing the 

number of discriminable features b e t k k  thkm. The distractor 

task required subjects to find the target word on a page 

containing words in different ori-entations and then to indicate 
* 

the target's orientation on a separate response sheet. 



. Subjects 

27 male-and 45 femal6 graduate and underg duate university -% 
students participaYed iq Experiment 1: 23 male>and 49 fema1,es 

in Experiment 11. They were told they would be involved in a 

5-10 minute experiment either in rating the intensi/ty of a small - 
b 

set of odors, or as part of a pilot study for id ifying words . 

shown in various orientations: 

h 

st imuii 

.lr- The eibt' odorants were iononc, eugenol, vanillin, - 
pinacolone, indole, c itral, n-butyl, ether, and p-acetoxy phenyl 

butanone.-b hey were selected by the experimenter primarily for 

ease of discrimination, but also to represent both pleasant and 

unpleasant odors. The inspection set was presented in 2 dqarn, / 
screw-top vials wrapped in opaque paper to prevent subjee 

seeing the contents prior to raking. I 

The eight words were QUADRAT, QUANTIC, QUARTAN, - -  - - QUINARY, - - - - - -- - 

QUINOID, QUINTAL, QUITTOR, and QUANDAM. Each word was - presented -- 
--- 

initially on white 21.6'cm x 27.9 cm paper with 14 distractors, 
N 

all in various orientations b,ut none of which-were completely 



reversed (see Appendix A). All words were presented individually 
r 
iu on 8.3 cm x 18.8 cm ye1 ow cards, also typeset in capital 

- 

k c m  hig3. - - letters approximately* 

Proceduie . 
- I * * 

Experiment I * 

, 

- Subjects wgre 'seated at a table with. the eight odorants 
- 

arranged in a. row in front of them. An instruction sheet at 

theird sea?ead af?bollows: I 

8 Ra.ting Instructions - - - - - - - - - -  - - 

r, 
In front of you is a set of vdours a3ranged in b irregular order, left to right. Your task is to telJ 

.intense they seem by checking the appropriate category- 
in the list below. 

We have generally-found that results are'most 
consistent if you don't spend much time in making your 
rating - first impressions seem to give us the most 
.information. This is the procedure we'd like you to 

- 

follow: 
Beginning with the vial on' your lef %, unscrew-the - 

f! top, close your eyes, and try to get a go d impression 
C 

of the general quality and intensity of t e odor. 
Replace the cap and quickly write down your ratin It 
,is very important that you do not spend a lot of ?:me 

- with any one odor, so as soon as you have madeeyour 
rating, go on to-the next odor in the series until they 
have all been assessed. 

Places for twelve ratings were iancluded on the sheet where . 

subjects could indicate that the odor was 'very weak, weak, 

moderate, strong, very strong, or no odour at all. 
- - - - - - - pppppp 

The experiment was conducted in a screened-off section of 
-- 

hallway approximately 5 feet' from a door leadiitg6Zkide. The 

experimenter sat acrcss a table from the subject with her back 

- 



to the door. A fan and a timer were also on the table; the fan 

blowing out ,the open doorway. The timer was set to emit an 
- - - - -- - - - - -- 

-. audible tone every fifteen seconds. The three test vials were 

arranged behind the fan, out of the subject's sight. After the 

subject had read the above instructions, the experimenter added 

the following: 

Your ratings will be timed to ensure that each odor gets 
equal consideration. I will turn on the timer now,to 
show you how we want the ratings done. After I tell you 
to stars, take the first vial on your left and wait for 
'the first tone from the timer. Then open it, take a * 

sniff, replace the cap, and make your rgting. Then 
replace the vial in the same position and take the next . 
one. Do not open it until you hear the next tone. 

I -' - 

r j 
The experimenter then demonstrated the procedure with two empty 

vials and asked the subject if she had any questions. When the 

experimenter was satisfied that the subject undefstood the 
4 

instructions, the ratings were begun. As as the ratings 

--were completed, the experimenter -took the +bjectl s rating 

sheet, brought out the test vials, and added the following 

instruction: 

I have three'more vials here which have the same smell 
as three>•’ the vials in the set you just rated. When I ' - 
give you one, wait for the first to/ne, open it, and take 
a sniff. Then point to the podition you think the odor . 

wa.s in. You will be given each odor to smell when you 
hear the tone. I 

The recall -instructions were timed so that the first test vial 

was inspected approximately 30 seconds following presentation of . 
a 

- - - 1  - - 

-the last odorant in the initial sequence. The test-vials were f 7 
then presented to the subject prior to each successiv~ tone. The 

experimenter recorded each sub&t s ~res~bnses. 



t 1 

9 Expetiment I1 
3 

Essentia'-lly the kame procedure was followed as in the 
---- 

earlier study. The vials weryfeplaced with eight cardboard 

folders arranged in a sequence.from left to right, and the 

P L 

written instructio s were as follows: 
#f- 

--. 
Instructions 

In front of youbare eight folders. Inside each 
folder is a sheet wi h a number of words on it. The 
beeping you hear is timer. Your task is, an the beep, !! to open the folder and find a seven letter word that 
begins with QU. When you have found it close the folder 
and draw a line on the blank page in front of you 
indicating in what orientation the word was on the 
sheet. Put the folder back in its original position on 
the desk, pick up thehext. foldereand wait for the next 
beep. Then on the beep go through the above procedure 
again. Do this until you come to the end of the folders. 
Before beginning .I will demonstrate the procedure for 
you. ' 

After the demonstration subjects were cautioned td count the 

number of letters in-the word since there may be other words 

beginning wTth QU, When the "orientation task" was completed, 

the experimenter told the subject 'that he would be presented 

with three of rhe words used as targets.an&that*he should point 
r 

to the folder he thought it had appearedgjn; The words were then 
2 

shown to the subject on each tone of the timer as above. 

Design - and Analyesis 

Apart from he differences in stimuli used, the inspec-tion - 
w 

sequences and test orders for Experiments I and I1 were 

identical. 



Each subject va.s tested for recall of the position 'of 3 .. 
stimuli.  his provided two different ways to assess retention: 

~~ , - 

as a function of the position M of the test stimulus in the 
'd 

inspection sequence and of(the time between th'e last item in the 

inspection sequence and pres tation of a given test stimulus a, 
design providing for a complete -counterbalancing of stimuli, 

position and test order would have required 64 different . 
inspection set-test combinations. To achieve 9 observ?ations per 

' cell, 576 subjects would therefore have been required. 
\ 

Instead, 72 different sequences of stimuli were generated. , 

L~ecause the study was primarily concerned with how recall varies 

>a function of the position in the sequence b and 
\ 

of the time since the last item in the inspection sequence, the 

positions tested were completely counterbaldhced with respect to 
* 

- test sequence; each position was tested 9 times in the first, 
1 

second and third tests. Each of the 8' stimuli occurred 9 times 
5 

. in each position of the inspection sequence and consecutive 

testing of consecutive positions in the inspection set was 
I 

avoided, occurring once for 

Counterbalancing of e inspection sequenc and 

test order wikeobservati 
4 

* i 
eant that, for any 

w 
given test, each odorant could not be presented an equal number 

of times in each position. The confounding of odorants and 
4 

positions being tested was reduced to'a minimum within each test ' 
- -- 

by having each odorant appear once in seven different positions 

and twice in on'& position. No two odorants appeared twice in the 



same position within a test and the C - 
odorants and positions was employed 

for any possible effects due to the 

sgme organization of 

for each test. To control 

ordering of specific 

odorants in the inspection set, an attempt wags made to equalize 

the n,umber of times any two odorants appeared consecutively. 

the 56 possible pa&s, 48 occurred 9 times and 2 pairs each 
'-. 

occurred 7, 8, 10 and 1 1  times: 

The testing of each subject at only three of the 24 

combinations of position and test order r e p c t e d  the type of 

analysis which could be employed. Subjects w g c  treated as a 
7 

-- 

Eixed factor3 with 72 levels in a four-way factorial design 
, 

(Subjects x Stimulus x Gosition x Test) which in ded the A 
two-way interactions betyeen Stimulus, Position and Test 

factors. The main dependent variabl* was based on the absolute 

value of the difference between the position the test stimulus 

had actually appeared in, and the subject's response. A 

correction for chance was applied to this difference since the 

average distance of their responses from the correct response, 

I due to chance, would depend*on the position being tested. 

Therefore this measure of subjects' errors was divided by the 
DD 

average distance between the correct 'response and all other 

alternatives. 

In addition to the analysis of variance, Kendall's Tau was 

calculated for the degree of associ between the dependent 

variable and the o h n a l  position b&ng tested. 



C. Results and Discussion 

Table 1 hows the number of csorrect responses for each T ,  
position n e+h test and Figure lurepresents the proportion 

correct respodses at each position,- pooled over all three 

tests" for both experiments. Giving each correct response a 
a. 

1 
>+ 

value of "1" and each incorrect response a value  of."^", none of 

the main effects or interactions reached a level of si'gnificance 

in either experiment when the ANOVA model used for this design 
B 

was applied. 

...................................... 

Insert Table 1 and Figure 1 about here 

C 

While the effects did not reach significance, it is clear that, 

with one exception, the tendency in the data is in the 

hypothesized direction; correct rsponses in both experiments 

were most frequent when the test stimulus had appeared in the 

last position of the ins ection sequence, and in Experiment I 1  
wp ," 

the total number of correct responses dec1in;d over the three 

tests - especially between the first and second. The reason for 

the reversal in this latter pattern over tests for the odorants 

is not clear. Engen 'kt, al. (1973) found the hit rate in their 
7 c 

short-term recognition,study increased over 12 seconds following 
.' 

presentation of the memory set, but this (nonsignificant) effect 

had disappeared for tests2t a retention interval of 30 seconds, 



approximately when the first test of the present study was 

begun. 

The trend in the data toward a recency effect is also 

some3hat unusual in light of earlier studies on free recall of 

word 1ists:Delays of as little as 15 seconds, during which 

rehearsal was prevented, have been sufficienttto make the effect - 
A 

disappear (e.g., Postman & Phillips, 1965; Glanzer & Cunitz, 

1966). - 
Subject's responses were not evenly distributed over the 8 

available choices. Table 2 shows the number of responses given 

for each position in the sequence arid , , Figure 2 shows the ra-tio 

Insert Table 2 and Figure 2 about here 

It would appear that although subjects did not correctly 

identify the position of stimuli which had been presented in the 

first position more than would be expected by chance, they 

tended to avoid giving this response unless they were reasonably - 

C 

confident that it was the correct response. 

The average corrected error rates for Tests and Positions 

are shown in Table 3. The average errors for males and females 
t 

responding to odors were 0.77 and 0.84, respectively; for 

responses to words, they were 0.70  and 0.83.  



......................... 

Insert Table 3 about here 

When the ANOVA mbdel was applied to the main dependent variable. 

only two main effects (Position in Experiment I and Subjects in 

Experiment 11) reached a level of statistical significance. None 

of the interactions were significant (see Table 4 ) .  The failure 

to find a significant main effect for Position in ~x~eriment I1 . 

suggests that the ANOVA model requred by the design did not 

possess sufficient power to demonstrate all of the factors which 

influenced subjects' responses. 

Insert Table 4 about here 

It is possible, however, that the use of an incidental test of 

recall also contributed measurably to the error variability in 

the data. Nevertheless, given the grounds for doubt about the 

power of the test employed, and the small values of the F ratios 

for the interaction terms in Experiment I, it seeps likely that 

the main effect for Position found in the first experiment is 

real (see Figure 3). 

Insert Figure 3 about here 

The failure to find an effect for Stimulus is consistenf \ 
with earlkr findings. Thus, Engen & Ross (1973) failed to find 



any significant difference 'in either the familiarity or 

preference ratings of stimuli which were recognized and stimuli 
- 

which were missed. Lawless ( 1 9 7 8 ) ,  using,c,ommon household odors, 

found no significant differences in recognition performance from 
s 

that obtained in a earlier experiment (Lawless & Cain, 1 9 7 5 ) -  \- 

which employed single chemical~.~ Excluding Stimulus ,from the A 

present design increases. its power and reveals a significant 

effect for Position in ~xperiment I1 (see Table 5). Excluding 
I 

Stimulus from the analysis of the dichotomized data failed to 

, produce'any change in the significance of the remaining terms. 

Insert Table 5 about here 

---_----------------_i________________________i________________________i________________________i________________________i________________________i_______________________ 

One final observati~n of interest on the error data is the 

apparent presence of a et in Experiment 11; as 

indicated by the lower the first position 

compared wZith the second position, which is absent in Experiment 

I. It may be that this reflects some difference in the ability 

or tendency,of subjects to employ rehedrsal in the two 

experiments, but the co-mparably low hit rates for the two 

stimuli make this type of explgnation seem unlikely. It may be 

that whatever positional "isolation is con•’ erred on words 

appear ing the first position, ineffective for increasing 

recall of associates to odorants. 
- -- 

The decay of information about the correct position of the 

tested stimuli indicated by these findings is further supported 



by the.. calculations of Tau for the association between subjects' 

errors and the tested (see  able 6 ) .  The existence a• ’  a 

Significant negative measure of association* for the first test 
B 

stimulus c-learly suggests that positional information about both 

the odors and words was lost over the course of the inspection 

portion of the experiments but that some information still 

remained at the time of the first test. 

Pnse-r't Table 6 about here 'W 

* r 
The low value of this measuie of association, the fact that ~a* 

failed to reach significance for the two remaining tests and the 

low number of correct responses. for the last items in the 

inspection sequence all supp,ort the experimental hypothesis by 

indicating that veryxlittle positional informatioa remained by 

the time of the first test and that what little was present was 

quickly lost over the course of the subsequent tests. 

Because odor percepti,ons are not readily retrieved, it is 

t not possi'ble to directly compare recall of odor information with 

the present findings. However no evidence exists to suggest that 

qecognition performance does not reflect the pattern of results : s 
=>*\ 

which would be found with a recall task. Assuming that 

recognition performance does parallel .what a recall task would 

generate, specifically, Engen et ale's ( 1 9 7 3 )  findings of no 

decrement in recognition performance for odors in short term 

tasks, then the present study confirms the pattern of results 4 
1 d 



-7 

obtained by Davis ( 1 9 7 7 ) :  that infotm tion associated to odors 4 
and odor information are not maintained and retrieved in the 

J' 

same manner. This raises the question of what associates of 

odors are respongible for the durability of ;ecognit ion\ 

, performance over\time. -7 . .. 
, .  

A As Lawless 1977)  has observed, the absence of an effect on 
d 

recognition performance due to-familiarity or preference, . 
suggests that background akkiociations between odors are less 

important in mediating this performance than associations within 

the experimental context. 'However, the resultq of /r he preseit 

study indicate that incidentally formed assoc ns which would 

facilitate performance on a recall task are quickly lost. This 

'suggests that recognition performance is mediated not by 
\ 

associations within the experimental setting, but rather by 

association - to the experimental setting itself. Changing the 

setting between presentation of the -memory set and test stimuli 

in a long-term recognition task might prove interesiing in 

demonstrating the effect of this association. 
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FOOTNOTES 
1 .  Recognition performance, too, is presumably mediated by 

associates to odors which identify them as having been part of 
an initial memory set or discrete perceptual event. 

2. Lawless & Engen ( 1 9 7 7 )  found that labels for odorants 
could be generated fast enough to be used by subjects as . 
mediators in a paired-associate task. In a sequence reproduction 
task run as part of a pilot for the present study, subjects, who 
were aware that a subsequent memory test would occur, were found 
who employed idiosyncratic verbal mediators for the ordering of 
the odorants. 

3. Though the treatment of subjects as a fixed factor 
technically rgstricts the generalization of the figdings to 
those participating in the two experiments; this is perhaps 
mitigated by the number of subjects employed. 

4. The bounded region in Figure 1 corresponds to an 
estimate of the chance level of correct responses. The lower 
limit represents the number of correct responses due-to chance 
on the first stimulu tested ( 1 / 8 ) .  If subjects actually knew 
their first two resp ses'were correct, the number of correct 
r,esponses expected due $; to chance on the final-test would be 
represented by the upper limit ( 1 / 6 ) .  

5. Common household odors generally involve a mixture of 
severaj different molecules, in contrast to the use of single 
chemical substances. Since odor quality is presumably a 
consequence of some molecular attribute(s1, the failure to fi d 
any difference in memorability between single chemical 
substances and mixtures again suggests that encoding of odor 1 

I 
quality is "holistic" in nature. 

1 
I 



Expcnmcnt 11: Words 
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TABLE 2 
NUMBER OF RESPOSSES FOR EACH POSITIO?S 



TABLE 3 

L Experiment I:  Odorants I 

- - - - - - - 

1 
2 

'3  ' 

Mean Test 

1.30. .73 1.14 .94 1.00 .59 -44 .60 
.R6 109 .94 .?9 67 79 .R5 .41 

I OX 1.17 .69 .72 1.00 74 .65 .70 

Position 
t 

I ' 2 3 4 5 6 7  8 

Mean 1.08 1.00 -92 .6X .R9 71 .65 .57 



TABLE 4 . 
+SIS OF VARIANCE OF CORRECTED RESPONSE ERRORS 

hlean 
Subjects 
l est 2 .2l 48 

l'OstY 7 .97 2.17 .05 
S t r m u l u s ~  7 .26 .59 
'I c s ~  I'o~itttm I I .20 .44 
I e b t  x Stimulus 14 . I 2  .27 
Posilion x St~rnulus 49 . T6 .81 
Error - S t  , .44 - 

Experiment I I: Words 



Experiment I :  Odorants 

Source (If St S F P 

Mcan I 142.49 392.43 
Su bjecrs 7 1 .47 1.29 
2 cst - 7 -.21 .59 
I'o~ition . 4- 

7 1.10 3.04 (.01 

rest X Posit~on I4 .LL  1 1 . hZ 
Error 121 .36 

Expcrirncnt . ] I :  Words 

- 
Source tlf JtS F P 

Xlcan 1 Q6.41 532.83 
Suhiect\ 7 1 .49 1.95 /.MI 
rest 2 .66 2.64 
I'o\~t~orl 7 .52 2.09 .05 
T e s t  x Po\it~on 14 40 1.58 
Crror 121 .25  



TABLE 6 
Associ~rlo~l BETWFEN RESPONSE ERRORS A N D  POSITION 

i 

StjRIdws 

Odorants 
Words 

'P' .1MI . **p- .005 --i 

1 hc merwrc of assoc~at~on uud 1s Kendall's lau .  
I 

. 

Test - 
C 1 3 

- .30* - .I4 - .I4 
- .2RL* .02 - 16 



- 
1 . fa )  Mean pcrccnr correct recall of odoranr positions. 

-I 1 2 3 4 5 6 7 0 

WORD POSITION 



0 0 I -. 

I 2 3 4 5 6 7 8 

ODORANT POSITION 

2.(a) I'roportlon 0 1  correct responses to the total  umber 
of responses ( H ~ t s  Gucsws) for odorant5 m e r  all pos~tions. 

WORD POSITION 

FK; 2.(b)  Proportion of correct responses to the rota1 number 
of responses (Hits, Guesses) for words ober all positions. 



CORRECT ODORANT POSITION 

FIG 34a) Mean corrected response error for odorant positions. 

CORRECT WORD POSITION 

3.(b) Mean corrected response error for word positions. 
t 



Stimulus Array Used i n  

~ x p e r i k n t  11 
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