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Operators were tasked to retain either a two— or four—consonant letter
set in memory during the search task. Following a fixed time to perform the
search, single letter probes were presented to determine that the memory set
had been maintained .

Reaction times to the search task increased as the number of items in the
display increased , but search times were not influenced by the concurrent
memory task. Reaction times to the memory probe revealed faster response to
the two—letter set than to the four—letter set. There were no significant
effects attributable to practice, relative display screen location, or inter—
actions between the memory task and the display search.

Total amount of information on the display was,, therefore, the only
relevant factor of those examined . Future effort should be concentrated on
different search requirements, scan patterns, display area segregation, and
practice or operator skill level.
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FOREWORD

This research was conducted in support of Advanced Development Subproject
Z0l07—PN.08, Information Processing in Operational Decision Making, under the
sponsorship of the Chief of Naval Operations (OP—Ol), and in support of the
Fleet Combat Direction Systems Support Activity (FCDSSA) , Operation Require—

4 ments Section (Code 27). This is the first NAVPERSRANDCEN study using the
: Navy Tactical Data System (NTDS) operator console as a testbed in examining

man—machine interface in decision—making processes.

• Appreciation is extended to CDR H. P. Krienke, LCDR W. L. Schwabe,
LT A. L. Maples, and LT J. L. Dick of FCDSSA, Pacific who provided the NTDS
materials; Mr. Jon Everson who was responsible for some of the data analysis
and provided many helpful suggestions; and the Commanding Officer, U.S. Naval
Station, San Diego, who provided invaluable assistance by allowing use of
Naval Station personnel as “console operators.”

J. J. CLARKIN
Commanding Officer
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SUMMARY

Problem

• . The Naval Tactical Data System (NTDS) maintains and updates a large
amount of information that must be retrieved and presented to a variety
of console operators with varying retrieval tasks. An additional cathode
ray tube (CRT) is being provided system operators in order to increase the
flexibility and speed with which information can be presented . Thus, it is
necessary to determine the optimum format display and the amount of informa-
tion tha t can be readil y scanned by the operator.

Obj ective

The objective of this effort was to examine a variety of NTDS information
display formats and sizes to determine search and data entry speed while the
operator is occupied with a secondary task. This situation simulates the
multiple demands of an NTDS console.

Approach

A visua l search task with a reaction t ime measure was designed on a PDP— 12
minicomputer. Inexperienced operators memorized a set of consonants (2 or 4
letters), then were exposed to a search display and a target. They were

• required to ‘ocate the target in the display and respond as rapidly as possible.

$ There were six search displays , alternately presented . These consisted of two
versions (long and short) of three formats. One of these formats currently
is being used with NTDS, and the other two were developed by the Fleet Combat
Direction Systems Support Activities as a part of the display standardization
for NTDS ongoing In both the Pacific and Atlantic Fleets. The operator was
required to locate a targe t item within the display and enter the 3—digit
value assigned to that item on a numeric keyboard. Finally, they were queried
to determine if they had maintained the consonant set in memory . Measures of
the reaction time and accuracy to each display size and format were obtained
and used to determine the influence of display size, display format, relative
display location , concurrent memory load , and practice on operator performance .

Findings

1. The main finding was that disp lay size (number of items in the display)
significantly influenced reaction time to locate the target item .

2. Specific formats did not differ in case of target item location except
as a function of their size.

3. The number of letters (two or four) held in memory on the secondary
task did not Influence display search performance.

4. Operators responded significantly faster to the memory task probe on
the two—letter set than on the four—letter set.
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5. Practice and relative display location did not significantlyinfluen ce perfor man ce

Concl usions

Total amount of inform~tjo~ In the display is the primary predictor of
search time performance In this task. Whether other display formats can
effectively reduce the display size for the operator, and thereb y reducesear ch time, remains to be seen.
Recommenda tions

The following follow_up research should be Conducted:
1. Compare nonsegrega~0~ formats with a system of boundary segrega-

tion by conceptual classification

2. Examine responses requiring multiple_item integra~f~~, trading—off
a single large display, and multiple small displays with operator call—up.3. Exanj~~ scan patterns in a controlled manner using segregat~~ and

:1. nonsegrega~~~ formats as in (1) above.
4. Compare results using both experienced and inexperien~~~ operator

personnel.
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INT R OI )UCT I ON

Problem

The Nava l Tactical 1)ata System (NTDS) permits shipboard personnel quick
access to large amounts of tactical information via consoles located on board.
Since the variety and amount of information available to a console operator
is potentially overwhelming, a continuing RDT&E effort must be conducted to
present the information In a form that is easily grasped by operators and
commanders who must take action or make decisions thereon . To this end , the
Fleet Combat Direction Systems Support Activity (FCDSSA) in both Atlantic
and Pacific Fleets is engaged in a program to replace a portion of the console
display with an additional cathode ray tube (CRT) alphanumeric display. This
auxi1iary device (the IP—1304/UYA—4 Digital Display Indicator) permits greater
and more flexible information display than heretofore .

Purpose

This experiment was conducted to define the format and amount of informa-
tion that could he scanned and grasped by a console operator. From this know-
led ge, FCI)SSA programmers can determine the disp lay program requirements that
will accompany the installation of the auxiliary digital disp lay indicator on
board Navy ships.

Background

• App lied visual search studies are generally direct ed toward solving problems
of the Information display itself. This is in contrast with visual search
studies concerned with the cognitive processes of the individual (Monk , 1976),
which have been oriented towards questions of individual information processing
capacity. Both approaches use similar measures , the most conm~on being
time taken to locate a target and some indication of accuracy. The time measure
may be reaction t ime or processing rate or both , and the accuracy measure Is t h e
number of hits or misses. In a typIc~~1 parad igm , the subject is given a tar~ et
item drawn from a target set , followed by a display set containing several items.
His task is to locate the target item In the display and respond , either verball y
or manuall y. His action may involve either a simp le detection response (Yes/No)
or -i more complex act such as entering the item on a keyboard .

The most pervasive finding of previous studies has been that the sear:h
t ime Increases and accuracy decreases as t h e number of Items in the  disp lay
Increases (Egeth , Atkinson , Gilinore , & ~Iar-u s , 1q73; Teichner , & Mocharnuk , 1~~~4 ;
Atkinson , Holmgren , 4 Juo la , 1969). ~1uch of the research has been devoted t o
studies of slope contrasts of the function that relates reaction time t o  the
number of displayed items. Search functions that do n ot  show an increase w i t h
number of displayed items do exist , however. The most common explanati on or
such flattened functions is tha t the disp layed it em s. -~re scanned in a parallel
fashion. This ha s  been attributed to individual information processing capacity
(Ca r d n er , 1 9 7 3 ) ,  as w e l l  an  to p a r t i c u l a r  i n f o r m a t i on  d i s p l ay  f o r m a t s  (E g e t h ,
~Jon 1des , & W a l l , 1 9 7 2 ) .

- --- - 4 ‘1
~~~~ L A ~)T!1 z’A~~&~~~~ j~ yr~ ~~ :~
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Scope

Our research has the applied perspect ive In that it is concerned primarily
with the form of display that might reduce the search rate. Such forms might
effec tively aid the operator in apply ing a more effic ient search process.

C e r t a i n  l i m i t a t i o n s  on the  research are necessari ly imposed by the  tech-
n ica l  p l a t f o r m  that  is involved . Since the NTD S uses a f i x e d  set of acronym s
on consoles tha t  are alread y in opera t ion , the onl y p a r t  of the  present  system
t h a t  may be inf luenced by research resul t s  is the so f tware  used to ouptut data
to the  d i sp lay  screen. This stud y was , therefore, directed toward two aspects
of display that are controlled by software: the total number of items dis—
played and the format. Within the l a t te r , speci f ic  cons t ra in t s  were imposed b y
the r e su l t s  of earl ier s tudies ( e . g . ,  Notes  1, 2 , and 3) and s t a n d a r d i z a t i o n
requ i rements  imposed by FCDSSA. In this  in i tia l  experiment , t h e r e f o r e , we are
concerned with search times and accuracy imposed by sets of preforniatted dis—
plays.

The NTDS operator is involved in a var ie ty  of tasks in addi t ion to search-
ing f o r  i tems on a display.  He might , for example , be required to retain in

- memory some information from another source while searching for the target
item on a display. In studies of human cognitive processes, mul tiple—demand
tasks are useful for determining how individuals share limited resources. For
examp le , some components of attention or short—term memory are limited and

• t h e r e f o r e  must  be a l located . These cons idera t ions  led to the development  of
a n o t h e r  t ask , i n t e rpo l a t ed  w i t h  the visual  search , that  would s imula te  the
multipl e demands on the NTDS operator. In this task, the operator is required
to  m a i n t a i n  a shor t  set of consonants in memory during performance on the search.
The basic paradigm is attributed to Sternberg (1969) and has been widely used
In e x a m i n i n g  memory r e t r i e v a l  s t r a t eg ie s  and capab i l i t i e s .  Typica l l y ,  a f t e r

a m e m o r i z a t i o n  of the item set , the indiv idual  is given a probe i tem and must
respond by i n d i c a t i n g  whether  or not the probe was a member of the memory set.

Wat t enba rge r  and Pachella  (1972) took Sternberg ’s (1969) charac ter  clas-
sification task and imbedded within it a choice reaction time task to determine
whether a small memory load would have an effect on the choice reaction t ime .
Since there  was none , the  a u t h o r s  concluded t ha t , under a small memory load
(< 6 i te m s) ,  no i n t e r f e r e n c e  ex i s t s .  Wat tenbarger  and Pachella ’s f i n d i n g s
were confirmed by Kelly (1976) and extended to include recall as well as
c l a s s i f i c a t i o n  of the memory set .  The Inf luence  of s imi la r  shor t—term memory
load on visual search , involv ing latencies longer than one second , has not
been d e t e r m i n e d .

This experiment therefore was designed primarily to investigate search
time and accuracy In a set of specific preformatted disp lay s. An additiona l
a Iaaracter classification task was Imposed to simulate t he  op e r a t o r ’s e n v i r o n —
mental demands and to expose the possIble Influence of small memory loads on
th e search performance.

L --~~~--  I - - .  ~~
- • - ---

~~~~~~~
- - - - - -

~~~~
-- - - - -.---

~~ 
-
~~~~~



METH OI)

T w e n t v — f o a i r  N-ivy ~- t i i  i st ed  men f r ~~n t h~ t r a n s i e n t  b a r r a c k s  at t h e  h ay  n~
S t a t  io n , Sa n D i  eg p a r t  I c i p at o d  in t h i s  st  L i l y . The Ir ace ranged fr-or. 18
to hui , and all w e r e  t e s t e d  f o r  2 0 / 2 0  v i s i o n  ( c o r r e c t e d )  . h one  of  t h e  n a r —
t i c  i p a n t s  had had a n y  prey io n s  a x i l e r  ienc e wi th NIPS conso l e  o p t - r  i t i o n .

~j~;

I D e  e n t i r e  t a s k  was p ro gra mr aed on a ~ l C l ’I ) P— 2 c ompllra-a us ii. ~ t ic
oscillos cope d i s p l a y  screcns . The twa screens vera- a rr - a - -

~~. vt - r i. ~c i l 1 v  t o
co r a  -~~pon d w i t h  t h e  p l i n  p o s i t  I o n  in d i c a t o r  ( P P I )  and •i I x a  l ar .  d l s p l a v of  a-

hTIJ S conso le  (
~ a g u n - 1) . A O C t  r o n i x  (1db /i cr a p h i c s  t er m ia a  i -~t- r va-d as t i e

Cr a or a p r i  n o r  c o i l — c  I e a a i ( was • ced in t h i s  simulation t p r e s en t  t~ n~ - •

~ .a i a n t  set f or - n i o n i ;v a t  i o n ,  t h e  t a r g t - t  i t e m  to b l o c a t e : , i n n  t i e  a e t t c r
p r o b e  t a r  mt -na ry  t e st . A PL C V T O—5 a i p i a l n a l n i u n i c  t e r m i n a l  ‘ t -r ve (I  as t i e

a auxili a n y  d isp l a y  and n o  t e d  on t a p  of t h e  op er at  r conn I e . Thi— t e r - -  inal
was used t o pre~~~- n :  t i l e  d i s p l a y  ron which the t~~rget  I ton was to ( t -  l o c a t ed .

_ _ _ _

AUXILIARY DISPLA Y )

jj~~~J
— — — — — — — — — — — EYE LEVEL

a MAIN DISPLA Y )

L KE YBOARD J
Figure 1 . Displa y ternni n~~s. 
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Operators sat in a dimly—l ighted , sound—dampened room with their eye
level approxima tely m idway between the two screens. They had not been dark
adapted. They responded to the queries on the keyboard of the operator con-
sole , which was located at desk level , inuned iately in front of their chair.

Information Displays

Six display formats were chosen from a set of 19 provided by FCDSSA ,
San Diego . These represented two sizes (small and large) of three forma t
styles. The first format style is that currently in use on NTDS consoles.
The other two were those developed by FCDSSA , Dam Neck and by FCDSSA ,
San Diego , respec tively. These six display formats are illustrated in Figure 2.
As shown , the displays include one or two lines of recommended course of action
(e.g., AIR FRND STRK/SUPP ASW in Figure 2.a), plus a number of display items

• consisting of NTDS acronyms of two to five characters (either letters or letter—
number comb inations).1 These acronyms were taken from sets provided by FCDSSA ,
San Diego. The number of items provided ranged from 6 (Figure 2.a) to 40
(Figure 2.f).

Each of the display items was paired with a random 3—digit number . For
example, in Figure 2.a, the acronym TN was paired with 129. Upon locating the
target item , which consisted of one of the display items , chosen at random, the
operator was to enter the corresponding 3—dig it number into the keyboard .

• Procedure

• Initially the participants were told the nature of the experiment and then
• given a brief visual acuity test. After they were seated at the console , with

their fingers resting lightly on the keys to be depressed , they were given 26
prac tice trials. This practice served to familiarize them with the task and
to assure the experimenters that all instructions had been understood.

Each trial consisted of the following sequence of events:

1. A warning signal was pro jected onto the lower screen . This con-
sisted of the word “READY ,” centrally presented .

2. Af ter 500 msec , the word READY was replaced by the consonants
which made up the memory set (e.g., F 7 or K B M C).

3. After two seconds , the memory set was erased from the lower screen
and the disp lay to be searched was presented on the upper screen.

4. Immediately followin 5 tl-a e presentation of the display (event 1),
a t a r g e t  It em , which  was to be l oca t ed  on t h e  d i s p l a y ,  was presented  on t h e
lower screen .

5 .  The opera to r  loca ted  the  t a r g e t  i tem in the d i s p lay and en te red
the 3 — d i g i t  number cor responding  to the  t a rge t  on the keyboard . Reac t ion  t ime
was recorded to e n t r y  of the  last  d i g i t .

1 For purposes  of t h i s  s tudy , the  a c t i on  l ines also were considered as
disp lay  i tems.  

~~~~~ 
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AIR FRUD STRIQSUPP ASI4
TN 129 CUS 585
PIF 17cr SPD 21?

ALT 463

2 .a .  C u r r e n t  NTI ) S f o rma t  ( sma l l  s i z e ) — — 6  Disp lay Items .

ENGAGE

A IR FRND INT/FL3TR CAP
TN 392
PIF 97?

MK76 685 P11(54 829 LBI1A 317 ~~~ ~~~111(44 244 FFAR 314 51J44A 822 P11(58 164
111(46 281 FM~~ 885 NAS 942
111(57 246 P11(52 578 NPS 486

2 . h .  C u r r e n t  NT I ) S f o rma t  ( l a rge  s i z e ) — —  19 Disp lay Ttems .

~ iT 392AIR CUS 685
829 SPD 317

BRG 563
RUG 244

2.c. FCDSSAPAC forma t (smal l  s i z e ) — — l O  I) isp lav I t e m s .

ENGAGE

A IR FRUD IflT/FGTR CAP GMT 392
- pj 9?? CUS 685 ACQ 829

PIF 317 SPD 563 LST 498
8kG 244 ALT 314 STQ 822 RR 164
RUG 201 THRT 885 512 942 LTQ 246 cu 578
ii K7’(- 406 111(54 676 LB1IA 724 P11(84 839 FUEL 214
111(44 542 FFAR 895 5U44A 287 11J(58 755
P11(46 782 HYAR 625 ~~~ 276
111(5? 381 111(52 468 NPS 488

2.ti . fCDSSACAC f o r m a t (large size)——3l Items .

Figure 2. DIsp lay formats I or search task as shown on a u x i l i a r y  displa y .
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2 .e. FCDSSAIANT forma t (small s i z e ) — — 2 4  Disp lay  I tems .

ENGAGE

AIR FRN 5TRK~’~~~P A5~~~ cus 829 i-u 317 ACO 563TN 
~~ LAT 244 SPD 314 112 822 1ST 164PIF 

LONG ~~~ ALT 942 113 246 SIQ 578 RR 486ORG 
TI~ T 724 512 839 114 214 110 542 Cu ~~~

RUG 
~

‘ 
111(54 ~~ LB1 1A 702 111(84 625 FUEL 276111(76 c~8r 
FFF~ 4~~ 51J44A 488 111(58 103111(44 301 
i-~W~ 460 I~~ 5?1

548 p11(52 578 M’S 341

I 2.f. FCDSSA~~NT forma t (large s i z e ) — — 4 0  Display I tems.-a

I
Fi gure  2 . Continued .
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6. If the operator could not locate the target in the disp lay within

8 seconds from the time event 4 was completed , the screens were erased and
the operator was notified that he had taken too much time. Such a trial was
recorded as a lapse trial, and the program returned to event 1.

7. A single consonant memory probe was presented on the lower screen.
This required a Yes—No response on one of two predetermined keys on the key-
board. The operator responded Yes, by depressing the proper key with his right—
index finger, if the probe was a member of the set presented in event 2; and
No, by depressing the proper key with his left—index finger , if it was not.

• The maximum duration of an entire trial , includ ing all of the events
listed above , was 20 seconds. The t iming  was contro l led  so tha t  a f i x e d  in-
terval of 15 seconds elapsed between presentation of the memory set (event 2)
and presentation of the memory probe (event 7).

Each subject received a total  of 120 t r i a l s .  Wi th in  every set of six
t r i a l s, the operator randomly observed all six disp lay formats .  Each of the
six formats were thus presented 20 times, and total time to complete the task
was about 1 hour.
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RESULTS

Data ob tained from 6 of the 24 participants were eliminated from the
statistical analysis either bec.. ~se those ind ividuals performed the concurrent
memory task at chance l evel or because they could not locate the target item
In the display a sufficient number of t imes to provide an adequate sample.
I t was felt that analyses should be performed only on data obtained from the

• r ema in Ing  18 p a r t i c i p a n t s, who had demons t ra ted  t h e i r  c a p a b i l i t y  of pe r fo rm-
Ing at the  level required under actua l conditions.

Only thoso tr i al s on wh ich the operator was correct on both display search
and mem ory test  were used in the  a n a l y s i s  of d i s p l ay  search r a t e s .  This
c r i t e r i o n  was adopted to ensure t h a t  equa l p e r f o r m a n c e  demand prevai led  d u r i n g
each rate measurement ; however , separate analyses of e r ro r s  were also c o n d u c t e d .

Disp lay Search

Response times to the display search showed a linear increase as the number
of i tems in the d i sp l ay  increased . A two—way analysi s of var iance (ANOVA) was
per fo rmed  on the search t imes. The f i r s t  ANOVA f a c t o r  was display size with
s i x  l eve l s ;  and the second , the number of l e t t e r s  (e i ther  two or f o u r )  be ing

• held In memory during the search. The e f f e c t  of d isplay size was significant
• (F (5, 85) = 51.35, 2 < .0l).2 As the number of items in the d isplay increased ,

so did the search time (Figure 3). There was no difference that could be
a t t r i b u t e d  to the  size of the memory set , nor was there  an interaction between
search t im e  and memory set size. The func t ion  in Figure 3 is represented by

4 the equation Y 34.58 (X) + 4203.

4?
~

I

an

~ NUMB~ OF 11,5 PRISINI IN TNt DISPLAY

F1~~a a r t -  3. Mean d i sp l ay  search r e a c t i on  t imes as a t un c t i o n  ca f t he  number  of
(l isplayed items.

2 C o n ser v a t lv e  degrees of freedom were used in  a r r i v i ng  at  s i g n i fi c a n c e
p r o b a b i l i t i e s  of repeated  measures  e f f e c t s  in ~ ANOVAs.
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Two o ther  measures were available fo r  the display search In add i t ion
to reaction time . The first , which is called a lapse , reflec ts all times In
excess of 7999 msec. The second is an error of commission , or entry error,
in which the operator depresses the wrong key during entry of the three—digit
number corresponding to the target item. Figure 4 displays the percentage of
both these measures as a func t ion  of display size. As shown , the lapse measure
shows the influence of display size while entry errors do not. The lapse
measure f ind ing  is not unexpected as it re f lec ts  the excessively long reaction
times. The entry error appears to be determined by processes that are more or
less independent of the search process.

H 2O~~

18 •

1 8 .

‘A

— 
.
~~~ —

~ 12 . ~~~ .g, .

I::
$ ‘ LAPSE ERRORS

• 
~~~~~ COMMISSI ON ERRORS

2 •

NUMB ER OF IT EMS IN THE DISPLA Y

Figure 4. Percentage of lapses (trials in excess of 7999 msec) and
commission errors.
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Rel ative Target item L o c a t i on

The six s epa rat e  d i s p l a y  f o r m at s  ( F i g u r e  2 )  were divided (by eye) into
four quadrants and u-xanli r e ~ or ~ossihle lo c t i on  e f f e c t s .  For example ,

- 

- .  . pa r t ici pants may pre :~ -r to scan an a r r a y  f r o m  top  t o  b o t t o m  or f rom l e f t
to  r i g h t  in search of  t a c  t ar ,~~t .  F igure  5 , w h i c h  provides mean reaction
times and lapse p e r c e n c a t ;e~ f o r  each q u a d r a n t , shows tha t  there  is no sig—

• n i f i c a n t  d i f f e r e n c e  a n u n g  tiiC cu r quadrants. The task was not specificall y
d~-aigned to examine relative IC t ion , h e c a u s €~ the i n t o r m a t i o n  was not

• un t fa - rn Lv distributed among the ~;uadrint s . Format irregularities such as item
a i ~~i i s it v  m ay  a lso  p l a y  a i- -I. - in search scan s~~r ategies.

-

, 
UPPER LEFT UPPER RIGHT

4954 4974

19°/NJ JIO%j

4978 5060
17°!’)

I ____ 
_ _ _ _

• LOWER LEFT LOWER RIGHT

-~L A [i ~~E 1ISPIAY l O 1V [J ~~N

F I I ~ ct -  5. ~iean d i s p lay search  r e a c t  i on  t imes (oseC) and
l a p s a -  p e r c e n t a g e s  f or  each q u a r t e r  of  t h e  screen.

— • 
i c an  . i t  1In ~ i-: t f l - a t s

ran~. it i a  - t i  a c t - ,  it-sa r lh t - - i ~.u~~~-s in ~t -rf rmanc - . 0- cr time and may

• r a I l - c t  i iiiprov . — . - -  t (p r a t i c - f f c c t )  or d e c r em e n t  ( f i t  i~~~Ie ). In t h i s  a- x N -ri —
1 ( 1 I ( i I  ox a tn i r i - i t  Ion o f  t ra ns i t  on w s ~ L alO liv di v iding ihe 12 1) trials

~~ f a r  - i  h a I ) a Y - r L t a ) r  1 n L o  two b l o c K s , r e pr . - o - i i t  i nk’ , the first and si cond h a l ve s of
( Ii , - t i - a  is. Ihie ~5 a-ai1 r a - l a t ion t imes or the first and second bl ock s , across

• - i l l  l is p l a’; sL~,s , wer - - o h )  oP 4~ P) r n - a - r t - s p . - - t  l v e l v . ~~‘ i t h e r  t h i s  d i t —
er en ( - o a r  t h e  d i  f t  ‘ r a - f l a -  b e t  ca en l a p s e  percent a c t - s  i n  t h e  f i r o t  and  s -co oP

h l t a c P s  f t r I a is was s i~~ i a f I c a n t

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Memory Task

Reaction times were recorded to the single letter probe to which the
operator responded Yes or No. A two—way ANOVA was performed with display
size (six levels) and memory set size (two or four letters) as factors.
Results showed that there was a significant main effect of memory set size,
F (1, 17) = 25.87, 2. < .Ol.~ The mean reaction times for the two— and four—
letter trials were 1183 and 1329 msec respectively. There was no effect of

-
~~ : display size on the memory probe, and there was no interaction. Figure 6

shows the mean RT for both memory sets and each display size.

S 2 LETTER MEMORY SET1 5—— — ~ 4 LETTER MEMORY SET

1350
/

‘
Na — — 4% 

/
/

~3OO ~~~~ /
4~~~#

1250

31 00

NUMBER OF ITEMS PRESENT IN THE DISPLAY

Figure 6. Reaction times to memory probe for two— and four—letter
memory sets as a function of display size.

I
-, 3• See footnote 2.
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Correc t  p o s i t i ve  responses to the  memory s&-t  probes were f a s t e r  t h a n
correc t negat ive  responses; however , these d i f f e r e n c e s  were not  s i gn i f i c a n t .
Figure 7 displays r eac t i on  t imes  to bot h  memory set s izes  and to po s i t i ve

- 

. and nega t ive  probes , collapsed across al l  six i n t e r v e n i n g  d i sp l ays .

I —

2%

1 250

2% 
____

lw

•,, ,. ~~~~ .h. 

— - 
a

TWa I FR ~ IIR I • I)

NUMIE R OP ~ON8WIANTS IN MAM O NY SET

l-’lgure 7. Reaction time to memory probe as a function of number of
consonants in memory task.
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